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1.  Introduction 


History and Origin of Cassava

Cassava, also known as yuca, is a plant native to South America, specifically the Amazon region. The first records of its cultivation date back more than 5,000 years, and it was one of the main sources of food for pre-Columbian civilizations. 

Indigenous communities in the Amazon region, such as the Guaraní and Tupí, developed advanced techniques for the cultivation and processing of cassava. With the arrival of Europeans in America, cassava began to be spread throughout the world. Portuguese and Spanish colonizers brought this plant to Africa and Asia during the 16th and 17th centuries, where it quickly adapted and became a staple crop due to its ability to grow in poor soils and withstand adverse weather conditions. 

Today, cassava is an essential food in many tropical and subtropical regions, and is used in a wide variety of culinary dishes. Its nutritional importance and versatility have secured its place as one of the world's most important crops. 

Importance of Cassava in the Kitchen 

	Culinary Versatility: Cassava can be prepared in a variety of ways: boiled, fried, baked, or mashed. In addition, its derivatives such as flour and starch (also known as tapioca) are used in a wide variety of recipes, from breads and cakes to soups and desserts. 

	Staple Food: In many countries, especially in Africa, Asia, and Latin America, cassava is a staple food due to its ability to provide energy and essential nutrients at low cost. It is an important source of carbohydrates, making it ideal for meeting daily caloric needs. 

	Agricultural Adaptability: Cassava is highly resistant to adverse climatic conditions and can grow in poor soils where other crops would not be able to thrive. This makes it an ideal choice for regions with difficult agricultural conditions, ensuring a reliable source of food. 

	Nutritional Value: Although rich in carbohydrates, cassava also contains essential vitamins and minerals, such as vitamin C, folate, and potassium. In addition, derived products, such as cassava flour, are gluten-free, making them suitable for people with gluten intolerance or celiac disease. 

	Industrial and Commercial Uses: Cassava starch is used in the food industry to thicken and stabilize products, as well as in the manufacture of non-food products such as adhesives, paper, and textiles. 

	Tradition and Culture: Cassava is part of the culinary tradition of many cultures. In countries such as Brazil, it is an essential ingredient in typical dishes such as farofa and pão de queijo. In Africa, it is common to find it in preparations Cassava is undoubtedly a versatile and vital ingredient in world cuisine, providing not only sustenance but also a link to the tradition and culture of diverse communities. 



2.  Cassava Taxonomic Classification 

Cassava, also known as yuca or cassava, is a plant of the Euphorbiaceae family. Its scientific name is Manihot esculenta. Its taxonomic classification is detailed below: 

• Kingdom: Plantae 

• Division: Magnoliophyta 

• Class: Magnoliopsida 

• Order: Malpighiales 

• Family: Euphorbiaceae 

• Genus: Manihot 

• Species: Manihot esculenta 

Cassava *Manihot Esculenta* is a perennial plant with diverse characteristics, among which are: 

• Roots: 

  Tubers: Cassava is known for its edible tuberous roots, which are rich in starch. 

• Stem: o Segmented: 

  The stem is woody and characterized by nodose segments. 

  Propagation: It is propagated vegetatively using stem segments known as cuttings. 

• Leaves: 

  Palmate: The leaves are large and palmate, with several lobes. 

  Color: Generally dark green, although they can vary depending on the variety and growing conditions. 

• Flowers: 

  Unisexual: The plant produces male and female flowers in the same inflorescence, but not simultaneously. 

  Pollination: Pollination is mainly by insects. 


3.  Other Names for Cassava According to the Regions of the World 

The name of cassava (or yuca) varies widely by region: 

  South America: 

•  In Brazil, it is mainly called manioc, although in some areas macaxeira or aipim is also used. 

•  In Argentina, Paraguay, Uruguay and Bolivia, the most common name is mandioca. 

•  In Venezuela and Colombia, it is primarily known as yuca. 

  Central America and the Caribbean: 

•  In Mexico, Central America, and most of the Caribbean (e.g., Cuba and the Dominican Republic), it is primarily called yuca. 

•  In Haiti, it is also known as manioc (in French). 

  Africa: 

•  In most of the African continent, the common name is cassava in English or manioc in French, depending on the predominant language of the country. 

  Asia: • In English-speaking countries, such as the Philippines and India, it is called cassava. 

  Europe: • In English-speaking European countries, such as the United Kingdom, it is primarily known as cassava. These names reflect the cultural and linguistic influences of each region and its traditional use of the plant. 

4.  Generalities of Cassava Cultivation 

To successfully grow cassava, it is important to take into account the following characteristics and conditions: 

•  Temperature: Cassava grows best in temperatures between 20°C and 30°C. 

•  Precipitation: It needs an annual rainfall between 750 mm and 1250 mm. 

•  Soil: It prefers deep, organic, sandy loam soils with good drainage. • Soil acidity: The soil pH should be between 5.5 and 8.5. 

•  Sunlight: It requires a long photoperiod, that is, plenty of sunlight during the day. 

•  Planting density: A planting density of at least 20,000 plants per hectare is recommended. 

•  Weed and pest control: It is important to carry out good weed control and apply preventive fungicides and insecticides. 

•  Irrigation: Although cassava is resistant to drought, adequate irrigation can improve yields. These conditions will help ensure a healthy and productive cassava crop. 

5.  Cassava varieties 

There are varieties of cassava or yuca that are classified into two main groups according to their cyanide content: sweet cassava or yuca and bitter, industrial or wild cassava or yuca, both have toxic glycosides, mainly linamarin, which in the body after the enzymatic action of linamarase produces cyanide and acetone. Acetone is eliminated from the body, but cyanide remains and accumulates in the tissues, which determines the type of processing necessary before consumption due to its toxicity. The amount of cyanide found in sweet cassava or yuca is present in a proportion 50 times lower, so its consumption is safer. Sweet cassava or yuca contains only 40 parts per million, while bitter cassava or yuca varieties can have up to 490 parts per million. Any concentration of cyanogens greater than 50 parts per million is considered dangerous. 


Consuming it without following the proper processing measures can lead to severe poisoning in humans. Symptoms may range from nausea, vomiting, dizziness, and loss of consciousness to a bluish-purple discoloration of the ears, palms, nails, lips, or conjunctiva, as well as convulsions and even death. If any of these signs or symptoms appear, it is essential to seek immediate medical attention at a healthcare center.

Cassava or Sweet Yuca 

• It has a low content of cyanogenic glycosides, so it is safe for consumption with a preparation 

• It is commonly grown in Latin America and other tropical areas and is preferred for direct consumption. 

• Examples of sweet cassava varieties include: 

  Amarelinha: Grown in Brazil and characterized by its yellowish pulp. 

  Cigarrinha: Another Brazilian variety known for its resistance to pests. 

  Rayong: Grown in Thailand, it is highly productive and has a good flavor. 


	Cassava or Bitter Yuca 



• It contains high levels of cyanogenic glycosides, so it requires a detoxification process: fresh cassava (yuca) must be peeled and grated very finely and then pressed to extract all its juice. In Venezuela, this juice is known as Yare, which is highly toxic and must be discarded and never consumed. This procedure can last several days, until it has dried and lost most of its moisture and can be formed into a paste, so that it is safe for consumption. Examples of bitter cassava varieties include: 

  Brava: Common in Brazil and Venezuela. 

  Cubana: Grown in several Latin American countries, it is used primarily for starch and tapioca production. 

  MCOL 1522: A bitter cassava variety developed in Colombia, used in the flour and starch industry. 


	Other Important Varieties 



Some cassava varieties have been specifically improved and bred to increase productivity and disease resistance. Examples include: 

•  Variety TMS 30572: Popular in Africa for its disease resistance and high yield. 

•  Variety KU 50: Common in Thailand and used in the tapioca industry for its high productivity. 

Each variety has unique characteristics in terms of yield, flavor, texture, and nutritional content, and is selected based on its use in cooking or industry. 

6.  How to Differentiate Bitter Cassava from Sweet Cassava 

It is important to recognize what type of cassava or yuca you are going to consume, in case it is consumed fresh, to avoid accidents. Sweet yuca and bitter yuca can be differentiated by their external characteristics, flavor and cyanide content: 


	Bark or Peel:  	The bark or peel of sweet yuca has two layers: an inner and outer bark, the outer one is thin like paper and the inner one is thicker and fibrous, but both come off easily. 

	On the other hand, bitter yuca has a thicker, harder bark or peel that is stuck to the pulp, and it is difficult to separate it from it. 



	Stem:  	The stem of sweet yuca is green, while that of bitter yuca is reddish. 



	Cooking:  	The pulp of sweet yuca softens easily when boiled. 

	On the other hand, bitter cassava takes much longer, it never softens completely. 



	Taste 	Bitterness is identified through taste and smell 

	Bitter cassava has a high cyanide content, so its bitterness can be detected by tasting the center of the root with the tip of the tongue. If it becomes numb or a bitter taste is perceived, it definitely has a high cyanide content. 

	On the other hand, when touching sweet cassava with the tip of the tongue, a slight sweet taste is felt. 



	Color:  	Sweet cassava remains white when boiled, except for some species of sweet cassava that turn yellow when boiled, while bitter cassava creates a semi-transparent layer around or the part that is in direct contact with water and the center remains white or yellowish. 





7.  Food and Non-Food Products Obtained from Cassava 

The cassava root (or manioc) is extremely versatile and is used to produce a variety of food and non-food products. Here are some of the most common products derived from cassava: 

o  Cassava Flour 

  Description: It is obtained by drying and grinding the cassava root. 

  Uses: It is popular in gluten-free cooking and is used in breads, tortillas, cakes, and cookies. It is also a main ingredient in many traditional recipes in Latin America and Africa. 

o  Tapioca 

  Description: Tapioca is a starch extracted from cassava that, when dried and processed, forms small pearls. 

  Uses: Tapioca pearls are used in desserts (such as tapioca pudding) and in beverages (such as bubble tea). Tapioca also comes in the form of flour to thicken soups and sauces or to make baked goods. 

o  Cassava Starch 

  Description: It is the starch extracted from the root, similar to tapioca, but in a more refined and unprocessed form in pearls. 

  Uses: It is used as a thickener in the food industry and in the manufacture of non-food products, such as adhesives and textiles. 

o  Cassava Syrup 

  Description: A natural sweetener, made from the carbohydrates of cassava. 

  Uses: It works as a substitute for sugar in various recipes, drinks and baked goods. 

o  Cassava Bread or Casabe 



  Description: In some cultures, cassava flour is used to make a type of flat bread, especially in the Caribbean region and parts of South America. 

  Uses: It can be eaten as a side dish or as a main dish, similar to bread. 

o  Ethanol 

  Description: Cassava can be fermented to produce ethanol, which is used as a biofuel. 

  Uses: This ethanol is used as a renewable fuel, similar to bioethanol derived from corn or sugar cane. 

o  Processed Foods and Snacks 

  Description: Cassava roots can be fried or dehydrated to make chips or snacks. 

  Uses: Cassava chips are an alternative to potato chips and other crunchy snacks. 

o  Modified Starch 

  Description: Through chemical or physical processes, cassava starch can be modified to create special starches with specific properties. 

  Uses: Modified cassava starch is used in the food industry to improve the texture and stability of frozen products, soups, sauces, and sausages. 

o  Biodegradable Plastics 

  Description: Cassava starch has been used in research and development of biodegradable plastics. 

  Uses: These bioplastics derived from cassava offer a more sustainable alternative in the packaging industry. 

o  Rubber and Glue 

  Description: Cassava is also used to make natural adhesives and rubber for industrial use. 

  Uses: Cassava adhesives are used in stationery, packaging, and in some cases, as an ecological glue for wood and other materials. 

These cassava derivatives show their potential in both food and industrial applications, offering sustainable alternatives in various sectors. 

8.  Materials and Equipment Needed to Make Cassava Flour or Starch. 


a. Basic Tools 



•  Vegetable Peeler: To remove the thick peel of the cassava. 

•  Sharp Knife: Essential for cutting the cassava into manageable pieces. 

•  Grater: Used to grate cassava to a finer consistency, necessary for extracting the starch. 

•  Blender or Mixer: Can be useful for grinding grated cassava and extracting the starch more efficiently. 

•  Fine Mesh Strainer or Cheesecloth: To filter the starch from the liquid and separate unwanted fibers. 

•  Large Containers: To mix, soak, and wash cassava during the starch extraction process. 

•  Drying Trays: If you are going to dry in the sun, you need wide, clean trays to spread the grated cassava or wet starch. 

•  Oven or Dehydrator (Optional): To dry grated cassava or starch in environments where it cannot be dried in the sun. 

•  Mill or Food Processor: To grind dried cassava into flour. 

•  Storage Bags or Containers: To store the cassava flour and starch once they are ready. 


These tools will help you convert cassava into usable products such as flour and starch efficiently. 

List of specialized equipment that can facilitate the process of making cassava flour and starch: 

b. Specialized Equipment 



•  Automatic Cassava Peeler: This equipment facilitates the process of peeling large quantities of cassava efficiently and quickly. 

•  Industrial Grater: A large capacity grater can speed up the process of grinding cassava, especially useful for large scale productions. 

•  Starch Extractor: Equipment designed to separate the starch from the cassava pulp by centrifugation or pressing systems. 

•  Industrial Dehydrator: Ideal for drying grated cassava or wet starch in large quantities, ensuring uniformity and quality in the final product. • Industrial Mill: A high-capacity mill can efficiently grind dehydrated cassava into fine flour. 

•  Starch Separator: Equipment that uses sifting and gravity separation processes to obtain pure cassava starch. 

•  Autoclave: Used to pasteurize grated cassava and eliminate unwanted microorganisms, ensuring product safety and quality. 

•  Automatic Packaging Machine: Facilitates the process of packaging cassava flour and starch, maintaining hygienic standards and prolonging the shelf life of the product. 


This specialized equipment is ideal for those looking to process cassava more efficiently and in larger volumes, ensuring the quality and consistency of the final product. 

9. Selecting and Preparing Cassava to Make Cassava Flour or Starch 

a. How to select the right cassava

Selecting the right cassava is essential to achieve the best results in any culinary preparation or processing. Here are











































































































































































































	Uniform Drying: Distribute starch and cassava pulp in thin layers on trays to ensure uniform and faster drying, either in the sun or in a dehydrator.
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