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Inside cacao beans lies a secret
that survives translations of grow th
and harvest, roast and grind, concoction
and confectionery concatenation. After
tasting chocolate, tongues transmit
the news by nerve-line, enzyme,
and bloodstream to mahogany-lined
private clubs in the brain.
There receptors luxuriate on divans and
thrill at the arrival of tropical gossip.
After the messages from chocolate
arrive, brown damask draperies vibrate,
and pleased devotees purr pleasurably.

Hans Ostrom



The Cocoa
world

Mars Center for Cocoa Science

P r e s e n t s



 Preface

The Mars Center for Cocoa Science (MCCS) is the only research center of its size 

and was developed to provide research services exclusively for Mars, Incorporated.

The Center has an experimentation area for field research as well as several labs 

dedicated to the research of cocoa farming.

Located on an ancient farm in southern Bahia, the epicenter of the traditional cocoa 

growing region in Brazil, MCCS serves as a partner to the community. Bahia was 

devastated in the late 1980's when the disease widely known as Witches' Broom 

paralyzed Brazil's cocoa production, reducing it by more than 80 percent. Today, 

Bahia is one of the most impoverished areas in Brazil. However, the region is on a 

path to recovery through the revitalization of its cocoa crop and a dedication to 

improving education for current and future generations of farmers.

In addition conducting fundamental research on the characteristics of cocoa, MCCS 

provides social and economic support to the people in the region. One of the great 

examples is the Virginia Mars School, which was opened by Virginia Mars in 1988 

and serves as the educational center for school-age children and adults living near 

MCCS.

As part of Mars' commitment to educate the community on our cocoa research, 

researchers and technicians from MCCS have taken the initiative to share Mars' 

research with students in the 5th and 7th grades.

This book summarizes their work and shows how the cocoa crop is seen through 

children's eyes - revealing its secrets through drawings. The book also highlights 

information about the cocoa bean and our scientific research.

Happy reading!

Jean-Philippe Marelli
Science Leader

Joao Leone
MCCS Manager
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The Maya and Aztec
people used to

prepare a coveted
drink out of ground

cacao seeds and other
seasonings.

When the first Spanish settlers
arrived in America, cacao was

already being grown by the natives.

Cacao farming starts in
Brazil.BelémBelém

CanavieirasCanavieiras

The city of Ilhéus becomes the
cacao epicenter in Bahia.

1752

Brazil becomes the
largest producer

in the world

Brazil becomes the
largest producer

in the world

They used these
seeds as
currency

$$

All the harvest is exported to
the chocolate factories in

Europe and the USA.

1920

The Matina 
1-6 variety was 

sequenced by 
the genome 

project, 
developed by 
Mars and its 

partners.

The Matina 
1-6 variety was 

sequenced by 
the genome 

project, 
developed by 
Mars and its 

partners.

2010

History of Cacao in Brazil

Era of the powerful colonels.

The first cacao
crop in Bahia was
at the Cubículo
farm.

Period of the Witches' Broom

1679

1746

 Pre-Columbian Cacao Pre-Columbian Cacao

1500

1860

1989

1800
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The Chocolate Timeline

Van Houten creates
the first process to

extract cocoa butter
from cocoa powder

Ghirardelli opens the
"California
Ghirardelli
Chocolate

Manufactory”

Rodolphe Lindt
discovers the

“conching” process” Milton Hershey
opens a

chocolate factory

1828

1893

1879

1849

Jean Tobler opens
his factory

Frank and Forrest 
Mars create their

first great success:
the MILKY 

WAY®
chocolate bar

MARS ALMOND BAR®
and the MUSKETEERS®

chocolate bar
were launched

TWIX®,
the chocolate bar,

is launched
in the USA

1899

1979
1932

1923

Hannon and Baker
start the cocoa
production in

North America 

1765

John Cadbury
starts to manufacture

a milk chocolate
beverage

1831

1875

Henri Nestlé develops
a milk chocolate

drink with
condensed milk

1853

“Free Trade” law:
manufacturing
of chocolates
at affordable

prices for the British
middle-class

Frank Mars starts
his confections company

in his home kitchen
in Tacoma, Washington

1911

SNICKERS ®
is launched

1930

Forrest Mars
creates M&M's ®

milk chocolate

1940

DOVE® dark
and DOVE® milk 

chocolate are 
launched

1992
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How to plant a cacao tree

 What percentage of
cacao flowers

actually become
cocoa pods?

Propagation is the way to produce cacao saplings at the greenhouse or inside a glass jar. It is a

way to multiply and select material for planting. (Gisele, Bruna, Karine and Giselly)

Every year, cacao trees grow thousands of 
flowers on their branches and trunks. Only a 

small percentage (as low as 1 percent) of these 
flowers actually turn into cocoa pods.

The cacao tree is a tropical plant that belongs to the 
Sterculiaceae family.
It is found in the Americas, both in low lands (dark 
humid woods underneath big trees) and in less humid 
forests.

In Brazil, the best time to plant cacao seeds are from 
September to April to produce saplings in a greenhouse 
and from June to August (the rainy season in the north 
and northeast Brazil) to produce plants in fields.

Cacao harvests happen in two stages; from November to 
February and from April to August. In Brazil, the highest 
productivity is reached in the 7th year of harvest.

Propagation and grafting

Once a tree is planted, it can take up to four 

years before it produces cocoa pods. The 

tree can continue to produce pods year-

round for 25-30 years. A method called 

grafting is used to speed up this process in 

which a branch from a highly productive 

tree is transplanted to a rootstock.

In the in-vitro culture lab at MCCS, it is

possible to propagate several identical

cacao plants form a single flower. This

process is called somatic embryogenesis.
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The fruit of the cacao tree, known as pods, can be found in a range of colors, 

from dark purple to orange, red, yellow, and green.The grown types of cacao 

were initially divided into three groups: Forastero, Criollo and Trinitario.

Several shapes and colors

Forastero
Forastero has flat seeds which are an intense 
shade of violet and produce the most basic 
kind of cocoa. It is the most well-known 
variety, accounting for 80% of the world's 
production.

Trinitario
Trinitario produces seeds whose colors vary 
from pale-yellow to dark-purple and presents 
an intermediate quality product.
Cocoa pods from this family have distinct 
characteristics since they are varieties 
obtained from the crossing of Criollos and
Forasteros. They are often grown in Central 
America, especially in Trindad and Costa 
Rica - their home lands.

Criollo
Criollo cocoa pods are big and generally 
have thin wrinkled shells. They are a dark 
green color when unripe and yellow or
orange when ripe. The seeds are big and their 
color varies from white to pale-violet. The 
plants and pods are less resistant to pests and 
infectious diseases.

Cocoa can be yellow, green, red or light green. It is important to study it in order
To take care of the beans and thus produce more chocolate... (Roberta).

Today we know that there are many more types of cacao, such as: Amelonado, 

Contamana, Curaray, Guiana, Iquitos, Marañon, Nacional, Nanay and Purus.

The Mars Center has over 600 
types of cacao in its collection 
and almost 100% of the cacao 

diversity in the world.
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Ecuador 1915 Suriname
1895

Bahia
(Brazil)

1989

Witches' Broom is a disease caused by the 
basidiomycete fungus Moniliophthora 
perniciosa that attacks mainly the pods, 
sprouts and flowers. It results in considerable 
losses in production, causing abnormal 
development, followed by death of the 
infected area.

In Brazil, the most serious diseases affecting

cacao crops are Witches' Broom, Black-pod,

Ceratocystis and Anthracnose.

An endangered tree

Phytopathology is the science that studies the illnesses of cacao: the majority of them is caused by 
microorganisms. This science is important to prevent that the illnesses spread in the region.

Anthracnose is a disease 
c a u s e d  b y  t h e  
Col le to t r i chum spp .  
fungus that mainly attacks 
the leaves and pods of the 
tree, causing injuries and
dark irregular spots.

Ceratocystis Is also 
known as ceratocystis 
wilt. It is caused by the 
f u n g u s  c e r a t o c y s t i s  
cacaofunesta, and can lead 
to the death of the plant.

The program from the MCCS
selects the best crossings to
improve the resistance to the

diseases: moniliophthora,
ceratocystis and black pod.

The disease originates 
from the Amazon basin and 
was detected in the south of 
Bahia in 1989, when it 
wiped out 390 thousand 
tons of cacao, bringing 
production down to 123 
thousand tons in 2000. 
Witches' Broom is found 
mainly in South America, 
and it is still not present in
Africa and  Asia.

(Laís, Wesley, Samuel and Domingos Everton).

B l a c k - p o d  i s  
c a u s e d  b y  
P h y t o p h t h o r a  
palmivora  and 
attacks mainly the 
pods, jeopardizing 
production, which 
can be partially or 
totally lost, even 
after the harvest.

The chemical treatment used in 
cleaning practices when pruning is 
essential in reducing this infection and 
also in treating it throughout the cycle.

Moniliase is caused by a 
b a s i d i o m y c e t e  f u n g u s ,  
Moniliophthora roreri. It 
affects the pods causing 
deformations and producing 
many airborne spores. Its 
common name, Frosty Pod, 
comes from the fact that the 
affected pod looks frozen. It is 
found mainly in Ecuador, Peru, 
Colombia and Central America. 
While it hasn't reached Brazil 
yet, it is considered the greatest 
threat to the Brazilian cacao 
crops. The only method of 
controlling this fungus is to 
plant resistant saplings.

The most promising strategy to 
control it is to plant disease resistant 
saplings and to prune infected 
branches regularly.
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The mystery of the cacao genome is revealed

   At the Mars Center for Cocoa Science, we use molecular markers of the genome in order to 

select the most productive and resistant cacao trees that yield the best quality pods.

In 2008, Mars partnered with IBM and the U.S. 

Department of Agriculture - Agricultural 

Research Service (USDA-ARS) to map the entire
cacao genome in a five-year project.
On September 15th, 2010, three years before 

schedule, Mars released the preliminary findings
of their breakthrough cacao genome sequence 

and made it available in the public domain. 

35.000 genes were identified, covering 

approximately 92 percent of the total sequence of
the cacao genome. The research continues and is
accessible to the general public.
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Taking care of the planet and its people

Cabruca is a kind of agro-forestry system that associates cacao to species of native trees in order to create a 

shade for the pod. In Bahia, this system allows the preservation of the Atlantic Forest, respecting the 

environment, the fauna and flora of the forest while producing cacao: a product of high commercial value.

At the MCCS, the experiments of genetic selection are made through the 
association with other crops, such as jenipapo (Genipa americana), 

pineapple, papaya, cupuaçu (Theobroma grandiflorum) and forestry species 
from the Atlantic Forest. This allows them to demonstrate to the farmer that it is 

possible to produce much more than only cacao in his farm.

Agroforestry System means planting trees, such as rubber tree, together with other crops.
(Maykelle, Vanessa)
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The first step towards good
chocolate: fermentation

The manufacturing of chocolate starts at the field with 

the harvesting and the breaking of the pods in order to 

remove its beans. Each pod contains an average of 20 to 

50 beans.

Microbiology is the science that studies microorganisms. It is important to know the microorganisms in 

order to be able to identify and tell the ones that are good from the ones that are harmful to the cocoa.

Drying: after fermenting, the seeds must be dried in order to avoid the development of fungus and 
bacteria that spoil the flavor. This process generally happens in plataforms in the sun for approximately 
8 days, until humidity is reduced to 7-8%.

The MCCS researches the cocoa fermentation process, very important 
in order to improve the flavor of the chocolate.

Fermentation: is necessary for the development of the aroma of 
chocolate. The beans ferment for 4 to 7 days, according to the 
variety of the cocoa and the region. The first fermentation, called 
anaerobic (without oxygen), takes place in wooden boxes where 
the yeast turns the acid sweetish pulp into alcohol in a process 
similar to the grape fermentation.

Afterwards, there is a short lactic 
fermentat ion and the acet ic  
fermentation, accomplished by 
bacteria.  The most  common 
fermentation systems are: piles, 
boxes, baskets, canvas bags and 
wooden drawers.

 (Alysson, Jessica, Ana Luiza, Lucas)



  Breaking and peeling: the dried 
beans are broken out from the shell.
.
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   Roasting: under heating, humidity is eliminated, which contributes to the 
development of color, aroma. and flavor.

.  

   Tempering: a phase which is 
essential to promote stability and 
shininess to the chocolate.

  . .Refining: under pressure, the 
sugar crystals in the mix are 
ground and broken in small 
particles, granting the chocolate 
its fine texture, which determines 
its quality.

 .   .Conching: a big heated mixer 
that keeps the paste moving. The 
product resulting from this process 
is a liquid with shininess, aroma 
and flavor characteristic to 
chocolate.

  Molding: the chocolate is 
distributed in molds and goes 
through a cooling tunnel.
Afterwards, it is removed from the 
mold, ready for packaging.

The art of making chocolate

     Grinding: at this step, the beans are ground, resulting in a pasty dough 
known as cocoa liquor. It can be used to make chocolate or cocoa powder 
and cocoa butter.

    Mixture: cocoa liquor, sugar, butter 
and possibly milk are mixed.

 Pressing: the cocoa liquor goes 
through a pressing system that results 
in cocoa butter on one side and cocoa 
cake on the other, which is transformed 
in cocoa powder.

..

   The composition of cocoa is studied at the 
MCCS analytical chemistry lab, helping understand 
the differences between the varieties. Sensorial
analyses are also made to assess and keep on

improving the flavor of the chocolate.

1

2

3

4
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Secrets of the chocolate

Chocolate for all tastes

Bittersweet Chocolate

Powder Chocolate

Dark Chocolate

White Chocolate

Milk Chocolate

Chocolate Milk Mix

Coverture Chocolate Sprinkles Chocolate
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Chocolate is a mixture of cocoa solids (cocoa but ter and cocoa liquor) added to ingredients 

such as milk and sugar.

Sugar
In Brazil, it is obtained from sugar cane and contributes the sweet flavor.

It grants the chocolate its caramel flavor.

Soy Lecithin
Lecithin is a soy by-
product that assures a
homogeneous mixture
of butter, liquor, milk,

and sugar.

Powder Milk
Powder milk is obtained 

by the dehydration of 

cow milk.

Flavoring Agents
The flavoring agent most commonly used in the chocolate industry is vanillin, a vanilla substitute.

Other aromas (coffee, honey, orange, whipped cream, milk, etc.), as well as spices (clover, cinnamon,
pepper, etc.) can be added to the chocolate.

(Gion, Ian)



Team from the Mars Center for Cocoa Science
and the Virginia Mars Municipal School

This book was produced with recycled paper

www.mars.com.br
www.marscacau.com.br


