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Abstract
The human nutrition should be made based foods that provide nutrients such as carbohydrates, lipids, proteins, vitamins and minerals. The nutrients can be found in fruits, cereals, vegetables, meats and an oil seed, corn is a cereal that is part of the diet of the population consists of 70 – 75 % starch, 4 - 5 % lipid and 10 % protein, and other compounds. The nixtamalization is a alkaline corn processing based on calcium hydroxyl (lime) which improve the availability of the nutrients contained therein, since the alkali treatment the corn is subjected allows the removal of the pericarp, composed of cellulose (molecule insoluble in water), thus by improving soluble fibre in the product 0.9 % in corn to 1.3 % corn dough and 1.7 % in the tortilla. The unit operations and processing materials are accessible because nixtamalization were known since antiquity of the Mexican people.
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1. Introduction
Food diet with quality and quantity is essential for body nutrition and health life. Good nutrition is the foundation of successful and productive families, communities and societies. Food provide nutrients as carbohydrates, fat, protein, vitamins and minerals, which converted to energy, body protection and grown. In developing countries under nutrition is the main cause of death in children under the age of five and anaemia in pregnant woman (FAO, 2015). Cultural habits of food preparing, lack hygienic environment and poverty of population determine accessibility of good food and opportunity to get knowledge about nutrition, food storage, preservation and processing.  
Maize (Zea mays L.) is third cereal most consumed in world after wheat and rice (Figure 1). It is a domesticated grass that originated approximately 7000 years ago in Mexico. Maize was spread across the world after the European discovery of the Americas and grown rate is about 4 tons per hectare (Gwirtz, 2014). In 2013/2014 world maize harvest was 985.5 million of tons and United State, Chine, Brazil and India contributed with 68 % of global production (FAOSTAT, 2014). According, Mozambican statistics 2012-2014, the maize production was 1.177.000 and 1.357.000 tons, respectively. Most percentage was familiar and middle size agricultural producers. This cereal is processed in order to get mill flour to cook their meals as porridge, mass and bread, (Aldrich, 1975). The objective of this study is provide tortillas nixtamalization method and unit operations equipment in order to be adopt as new processing technical in Mozambican food cultural and provider information for future research and development science.
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Figure 1. Structure of Ear of Corn and kernel composition.                                                 Source: Gene, 2008
2. Maize composition and Nutrition value
The maize grains present average density 721 kg/m3 and humidity between 7.5 -23.1 % to storage, (Bakker-Arkema, 1999) and their kernel is composed of endosperm up 83%, germ11%, pericarp5%, and tip cap 1%. The endosperm is primarily structure contain starch composed with 27 % of amylase, linear molecule with 1000 unit of glucose and 73 % of amyl pectin, branched molecule with 40000 unity or more of glucose (Figure 2 e 3). In germ contain 78 % of minerals, phosphor, potassium salt and fitic acid are more abundant, maize oil present low concentration of saturated fat. Quality protein maize (QPM) have got high concentration of digestive protein relatively normal maize, with 55 % more of tryptophan, 30 % more of lysine and 38 % less of leucine.  
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Figure 2. Chemical structure of amylase and their conformation.
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Figure 3. Chemical structure of amyl pectin.

The diet fibre is highly desirable and an important component in food and exerts various physiological functions related to health. The alkaline cooking and dip causes the dissolution and filling the pericarp layer, this causes the cell walls and diet fibre components of this part of the grain becomes fragile, facilitating their removal and reduces the insoluble diet fibre content (Figure 4). Moreover this process is the increase of 0.9 % soluble fibre in corn to 1.3 % and 1.7 % in tortilla.
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Figure 4. Insoluble and soluble fibres (cellulose and pectin acid)
The nixtamalization causes the breakdown and dissolution of the union structure of endosperm cells (average layer) and cell walls. Most germs maintain in grain during the process, which does not affect the quality of the protein in the dough product. Furthermore, the semi permeable membrane around the grain remains intact during the treatment, which minimizes the lost nutrients by leaching.

3. Nixtamalization and Maize Tortilla Processing
Maize grain processing is done by nixtamalization, dry and wet milling, which transform maize into products for human consumption as food and drinks. Corn flour (Gwirtz, 2014), is obtained by milling the corn kernels through hammer mill, ball or roller operation and the wet grinding allows the separation of the components, it are not produced on a small scale commercially or in the home.
The nixtamalization process of the corn grain is the addition of 4.6-7 l of water and 24.5-56 g of calcium hydroxide (lime) to 3.5 kg of corn, the mixture is cooked at 92 ° C, 50 to 90 minutes and let them in steeping for 14 to18 hours, after it is washed 2 to 4 times with water and remove the pericarp, then the nixtamal is ground, thereby forming a paste with 30 g which is mould in the form of  disk 10 cm x 0.2 cm and bakes in the oven at 290 ° C, 30 seconds after turning on the other side after 40 seconds, thereby obtaining the tortilla (Figure 6).
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Figure 5. Unit operations Equipments of Nixtamal. A – Blender, B – Cleaner e C – Mill
Source: LENIN, 2009


[image: ]
Figure 6. Tortilla processing fluxogram.                                  Source: Rangel-Meza et al, 2004
The equipment for processing tortilla (Figure 5) is characterized according to the particular unit operations in every manufacturing step, these are stainless steel and comprise cooking vessel, mixer and homogenizer, washer nixtamal mill, receiving table dough, baking oven, water tank, and auxiliary boiler.

4. Conclusion
Maize processing upgrade availability of nutritional components contained in kernel, it are basic need for the human body to perform their duties. Mozambique produce corn as principal crop to feed population, and new methodology to follow as nixtamalization allows the reduction of insoluble fibre, so the availability of minerals, soluble fibre and protein. The small and media size technical and production is accessible to people in order to make tortillas which contain 1.7 % of diet fibre comparatively traditional maize flours consumed nowadays in country. This process was already used before the advent of modern machines.
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