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INTRODUCTION

The Sinú River valley area is one of the large agricultural marts of the country. There 
are in their soils countless products of vegetable consumption, exotic fruits, native 
fruits and daily use, vegetables that are sources of nutrients to all populations, and a 
variety of tubers that are source of energy to consumers.

Among the great tropical diversity of harvested fruits there are mangoes, papayas, 
soursop, mamoncillos, corozo, guavas, cherries, zapotes, nisperos, caimito, passion 
fruit, guamas, melons, among many others; as vegetables there are cucumbers, 
lettuce, aubergines, ahuyamas, pumpkins and tubers, cassava, yams, sweet potato 
etc. There is a lack of registers of scientific aspects of some species of fruits and 
vegetables, which are little known or almost unknown often exist only knowledge of 
the source region; this project seeks to identify the species and varieties of plants 
that are used fresh for human consumption, a field of investigation accompanied 
by production control, quality control and analysis of its components in order to 
give industry outreach was held in possible to transform these plant products to 
accompany regional development. The physicochemical and sensory characteristics 
of each fruit, vegetable and tuber found in the area of Cordoba, also in the aspects 
related to the production area, fresh consumption, processing levels, characteristics 
of the raw material, in this study and it became a scan.

Currently, there is no inventory for the different fruits, vegetables and tubers of 
Cordoba department, where we report on the characteristics and properties 
possessed by each of these species or varieties of plants with the ability to be used 
and processed industrially since there is only inaccurate information on the amount 
produced and the place of production which are consolidated in the Ministry of 
Agriculture, Department of Córdoba SADECOR (2004), for six-month periods and 
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reporting unreliable data which do not cover all of what really is produced. A Latin 
American level through the program of plant resources of the Andrés Bello, has 
made   a study of some promising plant, taking into account the size, geographical 
position and ecological diversity of the Andean countries it is really difficult to frame 
the different species by common characteristics.

In the country and in the department of Cordoba, a decrease of 50% in the 
conservation and use of different plants species due to lack of proper knowledge 
about the production, postharvest handling, processing and applied technology is 
evident for these vegetables (FNC, 2001).

Considering the above, the agricultural sector especially the small and medium 
producers of vegetables are forced to seek alternative income since many of them 
lose their crops due to the ignorance to preserve and process their products and 
generate greater added value, leaving their land and migrating to the city where they 
intend to carry out other activities causing large slums every day dilate, increasing 
directly social problems. We have to seek the sector’s competitiveness compared to 
other countries, who have incentives and there is real support for research especially 
in the primary sector of the economy.
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CHAPTER 1.
FRUITS AND 
VEGETABLES
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Tropical fruits and therefore indigenous plants in our environment are used since 
ancient times, only with the empirical knowledge of the various communities, it is how 
are fruits with n-uses from a gastronomic point of view, industrial and pharmaceutical 
applications.

When speaking of raw materials, especially vegetable for industrial use, particularly 
artisanal, it should be noted that the raw material may have two origins, production 
and cultivated wild production. In both cases it must be remembered that the quality 
of the raw material is highly critical in meeting the goals set during processing and 
storage of the product for an appropriate level of profit. This requires that the quality 
of plant is appropriate, that his highly dependent on the quality of the raw material 
industrial performance, is significant and that the sanitary quality of the raw material 
meets certain basic requirements (Arrázola, G. 2005). Vegetables, specifically in 
vegetables and fruits, the water content is from about 80 to 90% (Table 1). In some 
like melons, lettuce and pin this figure rises to values   close to 95%. The starchy tubers 
and roots such as sweet potato and cassava are poorer in water. The nutritional value 
of fruits and vegetables is because the body supply amounts, sometimes significant, 
protein, carbohydrates, minerals and vitamins.

1.1 GENERAL PRINCIPLES

Production System and Influence in processing

As stated before, the quality of a processed product depends mainly on the quality 
of the raw material. Moreover, the quality of the raw material also depends on the 
management received during production (Fennema, 1993). This is partially true for 
the case of those varieties produced wild. It says in part because handling during 
harvest and post-harvest are factors that also influence the quality (Pantastico, 1979).

But it is not only the process of harvesting and postharvest which affects the quality 
of the raw material, but the entire production process from planting to harvest. You 
could even say that before planting, selecting soil for planting, the genetic material 
planted, geographic location for planting, are all factors that have undoubtedly 
a great importance in the outcome of the raw material quality and the processed 
product (Gallo, 1996).
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Table 1. Physico-chemical composition of some vegetables

FRUIT Edible part of the fruit ( 100g ) Other components (mg)

Water Proteín Fat CHO’s Fiber Ash Na Ca Fe
Ascorbic 

Ácid
P Cal

Banana 74.8 1.2 0.1 2.2 1.0 0.9 42 8 0.6 - 28 84

Guava 86.0 0.9 0.1 9.5 2.8 0.7 15 0.6 - 22 36

Mangoes 81.8 0.5 0.1 16.4 0.7 0.5 - 10 0.5 80 14 58

Passion 

fruit
82.0 0.8 0.6 15.0 0.2 1.2 - 5 0.3 12 18 78

Níspero 76.2 1.0 0.1 20.8 1.0 0.9 - 20 0.5 30 30 79

Papaya 90.0 0.5 0.1 8.1 0.8 0.5 - 25 0.3 0.75 12 30

Pineapple 85.1 0.1 0.1 13.5 - 0.5 - 21 0.4 - 10 51

Plantain 61.0 1.1 0.2 36 0.6 1.0 5 0.5 - 30 -

Eggplant 92.6 1.0 - 3.9 2.0 0.5 - 17 0.4 5.0 29 19

Spinach 89.7 3.5 0.3 3.3 1.1 2.1 - 12 4.1 30 50 27

Source: ICBF. Food Composition Table. 2003 and Wills, R. H 1989

There are of course, and within species, cultivars or varieties that are highly susceptible 
to environmental conditions, others in turn are very resistant to the conditions of the 
ecosystem in which they live, postharvest of these raw materials, must be controlled 
strictly as it is quickly perishable species, the idea is to process material of good 
quality, but also the maximum amount of the harvest. (Desrosier, 1981).

Processing is an alternative conservation for these products rich in valuable nutrients 
such as vitamins, minerals and fiber. Therefore it is necessary to process the materials 
normally lost in large amounts by neglect. Then generalities and some important 
aspects of fruits, vegetables and tubers are related.

1.2 FRUIT

1.2.1 Definition

Fruit in flowering plants, assembly formed by the ripened ovary and all other parts of 
the flower inseparable from it. In botanical sense, the fruit is called only the mature 
ovary. In colloquial terms, the word often used to describe only the smallest succulent 
and edible fruits of woody plants, herbs and shrubs, such as tomato or melon, and 
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some others, like the strawberry or cherry creole. Under natural conditions, the fruit 
usually forms once it has been fertilized the egg, but in many plants, often cultivated 
varieties seeded as citrus, banana and cucumber, ripe fruit without fertilization; This 
phenomenon is called parthenocarpy. In any case, ovarian maturation causes wilting 
of stigmas and anthers and ovarian enlargement itself (or ovaries, if the flower has 
more than one). The eggs inside the fertilized ovaries develop and form seeds. (Wills, 
1989). In parthenocarpic varieties they do not develop, and retain the original size 
ova. The main function is to protect the fruit seeds during their development; in many 
plants also diffusive.

Fruit means one of the following ingredients: whole or in pieces with removing 
inedible parts, pulp or fruit juice in combination with the above fruit. Replacing fresh 
ingredients listed above may be used the equivalent amount of fruit, pulp or juice, in 
concentrated form, frozen, dried or other preserved form (ANDI, 1995).

1.2.2. Tropical and subtropical fruits found in the Department of Córdoba

These are species that are usually in tropical and warm areas throughout the 
world. Among tropical and subtropical fruits they are among other the family of 
Anacardiaceae covering about 59 genera and 400 species. Some plants produce 
fruits that are considered of economic importance, these include mango (Mangifera 
indica L.), cashew (Anacardium occidentale L.), pineapple (Ananas comosus), 
Zapote (Manilkara sapota), banana (Musa paradisiaca) among others that have great 
importance for the industrialization (Arrázola, 2002).

Generally these fruits are very fragile and sensitive, so they need to have special 
handling and good storage conditions, but they have significant global demand and 
good prices, mainly because very few countries have adequate growing conditions 
are fruits a large proportion exotic aroma, color and very bright and rich on the palate.
Here are some general descriptions of certain botanical families that have fruits with 
the possibility of agricultural use in the Middle Sinu are presented:

a) Anacardiaceae family. Anacardiaceae contain numerous fruit species and some of them 
such as mango and cashew are of great economic importance in the agribusiness sector.

The mango fruit (Mangifera indica) Figure 1 is a flattened drupe whose shape, size and 
color vary greatly depending on the cultivar, its weight ranges from 150g to 2kg. The 
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body of the fruit is uneven in profile with the convex and concave dorsal ventral side 
of 1,5-10cm 4-25cm long and thick. The color of the fruit depends on environmental 
conditions and variety (León, 1989). The basic shade is yellow in mature, uniform 
and red fruits or green areas. The flesh or edible part is a soft parenchyma tissue rich 
in sugars and chromatophores, yellow or orange, very fibrous in some varieties or 
cultivars, as some of the native varieties or cultivars that are harvested in the Middle 
Sinu. It has an ovoid, oblong, elongated seed which is coated by a thick woody 
endocarp with an outer fibrous layer, which may extend into pulp.

One of the varieties that are in the middle Sinu is dove mango fruit, Figure 2, which 
is characterized by the juiciness of its flesh, pleasant smell and very sweet taste. 
Among the varieties found in the department of Cordoba also we find the pork 
mango fruit, Figure 3.
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ORIGIN AND GEOGRAPHIC DISTRIBUTION

Mango is native to India and Southeast Asia and from there it was moved to other 
parts of the world including America where he was brought by the Portuguese. It 
is grown quite significantly in Brazil, Mexico and the United States. In Colombia 
mangoes areas are concentrated in the eastern plains on the Atlantic coast and the 
Great Tolima.

Table 2. Chemical composition of the fruit mango (100g) 

Compounts (%) Other compounts / mg
Water 81,8 Calcium 10
Proteín 0,5 Phosphorus 14

Carbohydrates 16,4 Iron 0,5
Fiber 0,7 Vitamin A 1.100UI
Ash 0,5 Ascorbic Ácid 80
Fat 0,1 Calories 58

Source: Food Composition. ICBF. 2006

This variety is grown in all countries of Latin 
America, with Mexico being the main exporter in 
the world. However, the real economic importance 
of the handle lies in the large local consumption 
that takes place in every town and city in the 
lowlands of the tropics, as it is one of the most 
productive plants in tropical countries.

The mango is largely consumed fresh, but can 
also be used to make jams and preserves, its 
features make it a very suitable for the production 
of fruit pulp in syrup and fruit spatter. Appendix 
1. (Obtaining of pulps). All these fruits are found 
in each of the municipalities in the middle of 
Cordoba Sinu.

Within this family the Cashew (Anacardium 
occidentale L) Figure 5 also highlights the fruit is 
formed stem or receptacle thickened and juicy, 

Figure 1. Mango

Figure 2. Mango var. Dove.
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yellow or red and the fruit itself; A kidney-shaped nut , gray and hard, which is the 
edible part usually consume toast.
 

The peduncle is the usable portion as fresh fruit, is a pear-shaped body or spherical 
four to eight cm long, yellow or red. It is formed mainly of parenchyma containing a 
sugar and astringent liquid which is taken fresh or prepared in wine (Leon, 1989). In 
the mesocarp no special structure, cameras, cubic or rectangular spaces containing 
masses of oils or gums. The main component of these is the Cardol, very caustic and 
poisonous substance that evaporates when heating the nut. The seed takes at first a 
small part of the internal cavity of the fruit; end forms a kidney-shaped mass, then it 
relates in Table 3 chemical composition.

Figure 3. Pork Mango Figure 4. Cinnamon Mango 

Figure 5. Cashew (Anacardium occidentale L.)

Common names: Merey, Cajú
Científic name: Anacardium occidentale L.
Family: Anacardiaceae



29

Table 3. Chemical composition of the edible part of the cashew fruit (100g)
Compounds (%) Other compounds(mg)

Water 5 Calcium 75 
Protein 17 Phosphorus 570 
Fiber 1.5 Iron 18 
Carbohydrates 29 Potasium 450 
Fats 45 Provitamin A 60 

Vitamin C 7 
Vitamin B1 0.65 

Source (León, 1989)

Also in this family we found the Purple mombin (Spondias purpurea) Figure 6, 
whose fruit is a drupe ellipsoidal yellow, three to five centimeters long, smooth and 
shiny, purple, red wine or with the firm epicarp. The fleshy and yellow mesocarp, 
five to six millimeter thick, sweet, acidic and very pleasant taste (Leon, 1989), this 
fruit is found throughout the Atlantic Coast, where it is well known for its high 
production at harvest time (Feb - April) is widely consumed fresh, presents the 
chemical composition, Table 4.

The analysis described below, Table 4. 

This fruit is found throughout the valley area of the Sinu River, presenting abundant 
crops in the months of February and March, 2 cultivars, a small and juicy are 
distinguished: addition of aromatic and other large and in good flesh, less aromatic. 

Figure 6. Purple mombin (Spondias purpurea)

Common names: Purple mombin, Jocote, iguanero, 
sismoyo
Científic names: Spondias Purpurea L. 
Family: Anacardiaceae
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Table 4. Chemical composition of edible portion of the purple mombin (100g)
Compouns (%) Other compounds (mg)

Water 87.8 Calcium 1.70 
Protein 0.6 Phosphorus 2.40 

Carbohydrates 10.6 Iron 0.40 
Fiber 0.5 Vitamin A 20 UI
Ash 0.4 Ascorbic Acid 8.0 
Fat 0.1 Thiamine 0.06 

Riboflavin 0.02 
Niacin 0.40 

Source (Moreno et al, 1995). 

b) The Annonaceae family. Within this family are the most important branch is the 
genus Annona, which includes about 120 species native to the tropics. (Teubner et 
al, 1990). But only three species outweigh their importance, these are: Cherimoya 
(Annona cherimola), soursop (Annona muricata L) and Anon (Annona squamosa L). 
These are quickly perishable fruits , as they have the disadvantage of not ripen well 
if they are separated green tree, since they are not climacteric and their sensitivity to 
transport fruits when ripe (Pérez, 1996). Hence the interest of improving postharvest 
handling of these fruits rich in sugars and are often eaten fresh , without alteration of 
their physical, chemical and organoleptic characteristics.

The soursop (Annona muricata) Figure 7 is the most important commercial variety, 
although it should be noted that in Colombia and specifically in the Middle Sinu, 
there is very little planted areas, with very few technology-intensive crops.

According SADECOR (2014) in terms of production, it is estimated that one hectare 
of soursop produces 2000-2500 kg, ie about 10-15 kg / plant/year, is considered 
one of the most tasty and promising tropical fruits. In the Middle Sinu most trees is 
concentrated in production, specifically in the municipalities of San Pelayo, Cienaga 
de Oro, Cereté and San Andres de Sotavento.

Figure 7. Soursop (Annona muricata)

Taxonomic classification 
Common names: Soursop 
Científic names: Annona muricata 
Family: Annonaceae
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Table 5. Chemical composition of soursop edible portion (100g)
Compounds (%) Other compounds (mg)

Water 82.8 Calcium 22 
Protein 1.0 Masch 28 

Carbohydrates 13 Vitamin A 20 
Fiber 1.6 Ascórbic Acid 25 
Ash 0.7 Thiamine 0.56
Fat 0.2 Riboflavin 2.3

Niacin 0.5
Source. (Moreno et al, 1995). 

Industrially acid pulp, refreshing and fragrant pulp is used mostly as an ingredient in 
beverages, yogurt, ice cream and jams (Teubner et al, 1990). The fruit is the largest 
of its kind, measuring up to 40cm long, ellipsoidal or ovoid, even at maturity surface 
is glossy dark green and covered with soft mounds, turned toward the apex, thin 
and leathery shell. The weight ranges from 1-5 kg, being able to find fruits of up to 
20 Kg. Its white flesh, juicy and very aromatic acid has a high content of vitamins A 
and C (Cabra et al 2001). For harvest it is recommended to be matured between ½ 
and ¾, except it is intended for immediate consumption. The nutritional value of the 
soursop is known for its low fat content and its complete vitamin and mineral intake. 
It is also a moderate source of fiber.

In terms of varieties of this fruit still not been determined nor named defined varieties 
of soursop, although there are certain characteristics that can be considered as basic 
to establish with certainty the respective differences, which may consist of the kind of 
fleshy spines or nipples, size and average fruit weight, the shape of leaves, if they are 
oblong or elliptic, the height of the trunk, the life cycle of the plant and the earliness 
of the same content and acidity. The shelf life of the fruit after cutting is 6 days, which 
shows its high perishability. Colombia has very few cultivated areas, with very few 
technology-intensive crops, except in the coffee zone. For the fruit quality, size and 
region has grown more have a group that can highlight as very close to qualifying 
varieties, which are:

• Sweet Variety current Bucaramanga
• Variety semisweet current Bucaramanga
• Variety giant sweet (several regions)
• (very large) Giant Variety common semiácida
• Variety Momposina
• Native Variety of Choco
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The soursop plant has an almost permanent production, having months when 
production is greater. When ripe fruit reaches its full development in a short time, 
two or three days on the coast, 4-8 days in the Sierra Nevada of Santa Marta.

The soursop fruit production begins in the third year, it stabilized after the fifth year 
with an annual return of between 8,000 and 12,000 kg/hr, depending on the cultural 
practices of fertilization, composting, phytosanitary controls and varieties used. 
Another fruit of the same family Anonáceas given in the Cordoba region is Anon. 
The Anon (Annona squamosa) Figure 8, whose fruit is an ovoid or spherical of 5-10 
cm in diameter, formed by very prominent carpels. The surface is dark green and 
white and fleshy pulp, contains numerous seeds and strands. (Leon, 1989). Table 6 
chemical composition relates.

Table 6. Chemical composition of the edible portion of the fruit anon/ 100g 
Compounds (%) Other compounds (mg)

Water 69,70 Calcium 10 
Protein 2,03 Masch 40 

Carbohydrates 25,04 Iron 6,3
Fiber 1,6 Vitamin A 20 UI

Cenizas 0,9 Ascórbic acid 40 
Thiamine

Source. (Moreno et al, 1995). 

Producing countries are Peru, Cuba, Puerto Rico and in general, most countries in 
Central America and other Caribbean islands. The consumption of this fruit of little 
market presence is widespread in the Far East countries. Due to its characteristics, 
the sugar apple is highly nutritious and digestible. Brings a wealth of minerals like 
calcium and phosphorus , it is important its vitamin C. Sinu area is fairly widespread 
throughout the region, grows wild and cultivated in the backyard of many houses 

Figure 8. Anón (Annona squamosa) 

Taxonomic classification
Common name: Anón
Cientific name: Annona squamosa 
Family: Annonaceae
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and plots like the soursop. It’s the warmer climates, and is considered within the 
family as a medicinal annonaceae (Pérez, 1996). The fruit of the sugar apple is widely 
used for the production of fruit liqueur.

Another fruit important from a nutritional point of commercial view is the Cherimoya 
(Anona cherimola ) Figure 9, is a fruit with heart-shaped or egg-shaped, that is skin 
Cover a light green, thick, but it does not last and have that drawing reminiscent 
of reptilian, the fleshy, creamy consistency and very white haved numerous black 
seeds that come off easily. Presents size from 7,5 to 12,5 cm of length, weight ranges 
between 150-1000 gr. This fruit is rich in vitamin C, glucose, calcium and phosphorus 
(Teubner et al, 1990). The pulp of the Anonáceas, blackens rapidly on contact with air 
so it becomes difficult for Industrial Management, in Table 7 its chemical composition 
is related. The pulp, refreshing, highly aromatic and sweet, slightly acidic, remember 
to mix pineapple and banana or pear flavor.

Table 7. Chemical composition of the edible portion of the Cherimoya fruit/ 100g 
Compuestos (%) Otros componentes (mg)

Water 77.1 Calcium 32 
Protein 1.9 Phosphorus 37 

Carbohydrates 18.2 Ascorbic Acid 5 
Fiber 2.0
Ash 7
Fat 1.0

Source. (Moreno et al, 1995). 

The origin of the cherimoya goes back to the Peruvian Andes and the Ecuador 
mountains, where it grows spontaneously, although some historians also include the 

Figure 9. Cherimoya (Annona cherimola)
Taxonomic classification 
Common name: Cherimoya

Cientific name: Annona cherimola  
Family: Annonaceae
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Andean regions of Chile and Colombia. In our country, because it is a very delicate 
fruit, all production is for the domestic market. It is a fruit that is currently global 
importance, with Peru and Colombia as leading countries of production and the rest 
distributed between Spain and Israel. In the Middle Sinu cultivar most taken in the 
wild it is nuts. It is especially in the area of   San Carlos and around Tierra Alta and part 
of some of its villages. The quality of cherimoyas in the regional market does not 
have a defined classification level are sized supermarkets in the Middle Sinu it is in 
all municipalities.

After harvest, it should be stored at a temperature of about 8-10 °C that keeps the 
commercial chain for two weeks. As for the preservation and storage conditions, 
must be taken into account that they are climacteric fruits.

c) Family of Arecaceae. A representative fruit of this family is the corozo (Bactris 
guineensis) Figure 10 ovoid, the mesocarp is soft, fibrous and contains oil sparingly. 
The spherical clusters contain many dark purple when ripe fruit and measure roughly 
2 to 2.5 centimeters in diameter. Attempts have been made to mechanise the 
extraction of this oil seeds, but the main obstacle is the hardness of the endocarp 
(Arrazola, 1997).

Harvest corozo is exploited for fresh consumption in the preparation of drinks, 
sweets; liquor is also obtained from the fruit by fermentation, in Table 8 its chemical 
composition is presented. Juice is aromatic characteristics, presenting a measured 
and a little astringent taste, color red wine obtained by cooking the fruit at boiling 
temperature for a time of 30 to 35 minutes, or post- fermentation and maceration. 
Stripped of the outer pulp Corozos are some hard black spherules that are used for 
entertainment of children and when dry are split to extract from them a tasty beans 
that are eaten without preparation.

Figure 10. Corozo (Bactris guineensis)

Taxonomic classification 
Common name: Corozo
Científic name: Bactris guineensis
Sinónime: Bactris minor
Family: Aracaceae (palmae)
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Table 8. Chemical composition of the edible portion of the fruit corozo (100g)
Composition (%) Others components (mg)

Water 83.6 Calcium 23
Protein 1.1 Phosphorus 14

Carbohydrates 15.2 Iron 16
Fiber 0.2 Vitamin A 114
Ash 0.1 Ascorbic acid 78
Fat 0.9 Thiamine 0.6

Source. (Arrázola, 1997). 

Another fruit of great commercial importance and belonging to this family is the 
coconut (Cocos nucifera) Figure 11, is of great commercial importance Malay variety, 
tropical coconut oil power supplies fats, minerals and vitamins. The fruit is the conical 
beginning when it reaches maturity and is ovoid, ellipsoidal or nearly spherical in 
Table 9 relates chemical composition. Note that the coconut water and juice or 
“coconut milk” is obtained from the pulp of this composition range (Moreno et al, 
1995) , coconut water is used as a sports drink and its composition is rich in salts of 
Ca, K, Mg, etc. In the area of the Colombian Caribbean is marketed in plastic bags, in 
Córdoba there are two recognized companies that handle the product in this way, 2 
varieties marketed in the area very Creole and Malaysian.

Table 9. Chemical composition of the edible part of the coconut fruit (100g)
Compositions (%) Others components (mg)

Water 4 Calcium 156 
Protein 8 Phosphrus 200 

Cabohydrates 82 Vitamin C 146 
Fiber 4 Vitamin B1 0.1 
Lípids 3 Vitamin B2 0.1 

Fat 27 Vitamin A 1.6 
Source. (Moreno et al, 1995)

Figure11. Coconut(Cocus nucifera) 

Taxonómic classificatión 
Common name: Coco
Científic name: Cocus nucifera
Family: Arecaceae
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d) Family of Oxalidaceae. The representative fruit of this family is the Carambolo 
(Averrhoa carambola L.) Figure 12, whose fruits are ellipsoidal or ovoid, with five 
longitudinal ribs or protrusions; cross section appears as a five-pointed star. The 
fruits are of 6-12 cm long and 3 cm wide. The epicarpo is yellow, hard and shiny, 
yellow, fleshy mesocarp and acidulous. The fruits are prepared in preserves or jellies, 
rarely eaten raw or in salads, carambola is high in vitamin A and C (León, 1989); It 
is one of the promising tropical fruits in the hotel sector is used in different forms in 
salads or cocktails, its bittersweet juice is consumed as a refreshing drink throughout 
the tropics, in Table 10 below relates to their chemical composition.

Table 10. Chemical composition of the carambola edible fruit ( 100g )
Composition (%) Others components (mg)

Water 91.0 Oxalic acid 13
Carbohydrtes 7.6 Vitamin A 0.7 

Fiber 0.8 Vitamin C 16 
Ash 0.4 Calories 560 u cal

Source. Helk (1985), Galán (1991)

e) Bromeliad family. The most important useful species of this family is pineapple 
(Ananas comosus) Figure 13, the pineapple fruit consists of the fusion of individual 
fruits tissues and the axis of the inflorescence. The internal tissues are rich in sugars, 
fruit globose, with deep grooves, yellow flesh, spicy, fibrous taste. Improving the 
pineapple is difficult and has not yet managed to obtain any cultivate new business 
value, but have exploited certain mutations, such as a cultivar prickly leaves; this 
character, recessive nature, is of great commercial value and has appeared numerous 
times (León, 1989). In the Middle Sinu find pineapple varieties: Smooth Cayenne, 
Apple and Perolera latter is grown industrially in areas of Norte de Santander, 

Figure 12. Carambolo (Averrhoa carambola L.)

Taxonomic classification 
Common names: Tiriguro (C R). Árbol de pepino, 
carambolera (Mex), cornichón (Ant) limas de Cayena (Bra)
Científic name: Averrhoa carambola L.
Family: Oxalidaceae
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where the Cayenne which has more favorable characteristics for industrial use in the 
preparation nectars and jams for his slightly fibrous texture and high performance in 
juice, little resistance to manipulation, high content of soluble solids, but it is the least 
cultivated while Perolera is the one most widely flavored and nice quality, resistance 
transportation but is recommended for fresh consumption. Besides its importance as 
fruit, pineapple has also long been cultivated as plant fiber. The fibers are manually 
extracted from the leaves, after the roasting process and discoloration. Industrially 
bromelain is an effective proteolytic enzyme to the softening of rich meat tissue 
protein in Cordoba currently grown in the San Pelayo variety Cayenne, with great 
success, in Table 11 is obtained its chemical composition is related, observing a high 
content of ascorbic acid.

Table 11. Chemical composition edible portion of the fruit pineapple/ 100g 
Composition (%) Others components (mg)

Water 85,1 Calcium 21 
Protein 0,1 Phosphrus 10 
Carbohydrates 13,5 Iron 0.40 
Fiber 0,4 Vitamin A 39 UI
Ash 0,5 Ascorbic acid 12 
Fat 13,5 Thiamine 0.90 

Riboflavin 0.03 
Niacin 0.20 

Source. (Hincapié, 1998).)

Three botanical varieties are known. Var: sativus (seedless), var. comosus (form seeds 
capable of germination) and var. lucidus (allows easier collection because its leaves 
have no spines).

Figure 13. Pineapple (Ananas comosus)

Taxonomic classification 
Common name: Pineapple
Cientific name: Ananas comosus Merr
Family: Bromeliaceae
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f) Caricaceae family. The most representative fruit, both for its nutritional value and its 
market value, is papaya (Carica papaya) Figure 14 native to Central America. The fruit 
is an oblong-oval, pear or nearly cylindrical, large, meaty, juicy, berry longitudinally 
slotted at the top, when mature yellowish green, yellow or orange, a cell, or reddish 
orange inside parietal numerous seeds and 10 to 25 cm or more in length 7-15 cm 
or more in diameter and weighing half a kg to 2.5 kg seeds are black, rounded or 
oval and enclosed in a transparent aryl. It is a fruit rich in water, colorants and sugars 
(7-12 %); the pulp is smooth, soft, sweet and very nice, digestive, in Table 12 the 
chemical composition rich in calcium is observed. In the area of the Sinu varieties 
that although they are not native have adapted are, in the case of Maradol papaya, 
Hawaiian variety grown intensively and technically in the municipality of Tierralta and 
Valencia, the Zapote variety of color bright yellow and bittersweet.

Table 12. Chemical composition of the edible portion of the fruit papaya (100g)
Composition (%) Oters components (mg)

Water 90 Calcium 25 
Protein 0.5 Phosphrus 12 

Carbohydrates 8.1 Iron 0.3 
Fiber 0.8 Vitamin A 700 UI
Ash 0.5 Ascorbic Ácid 0.75 
Fat 0.1 Thiamin 0.03 

Riboflavin 0.02 
Niacin 0.3 

Source. (Moreno et al, 1995).

It is consumed mainly as fresh fruit in dessert or salad. Ripe papaya fruits are also 
used to cool drinks or carbonated soft drinks, ice cream, jams, canned spheres or 
cubes with syrup, crystallized fruit, pickles and sweet dry pulp.

Figure 14. Papaya (Carica papaya) L.)

Taxonómic Classificatión 
Common name: Papaya
Cientific Nombre: Carica papaya L.
Family: Caricaceae
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The fruit is papain source a proteolytic enzyme like pepsin and trypsin with a 
pulverulent or lumpy texture, yellowish white, nearly odorless, soluble in water and 
insoluble in alcohol and ether. Papain comes from the dried latex obtained from 
onlaps of the various parts of the green papaya, mainly fruit, and is mainly used 
in pharmaceutical, food industries to soften the meat to macerate in the textile 
wool fibers and cotton, and in the tanning industry for tanning. Latex extraction is 
achieved by performing several incisions on the green fruit and is collected in plastic 
bags around the tree trunk. In Cordoba especially in the area of   the municipality 
is technically Valencia variety grown Hawaiian Figure 15. At present there are also 
small variety Maradol crops in the area of   the municipality of San Pelayo, Figure 15 
and grows throughout the department so zapote craft the variety. Papaya contains 
approximately between 7 and 9% of total sugars.

Figure 15. Hawaian Papaya Maradol Papaya Zapote Papaya 

g) Caesalpinoideae Family: It is a group where we find a fruit of great importance 
Tamarind (Tamarindus indica) Figure 16. This fruit reaches lengths between 5-12 
cm, with 2 to 6 seeds. The mesocarp or pulp is used especially for soft drinks, 
tamarind pulp constitutes 40 % of the sheath, is one of the most acidic organic 
substances, is pasty it is used industrially in the manufacture of sweets, ice creams, 
pastes concentrates the preparation of soft drinks and jellies; the acidity of the pulp 
due to the presence of 8 to 12% of tartaric acid and ascorbic acid, plus 30 contains 
40 % sugar, 3 % protein and appreciable amounts of vitamin B, iron and calcium. 
According to Moreno et al, (1995), Table 13 there of, rich in iron and calcium, 
chemical composition relates pulp also has a high content of ascorbic acid.
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Table 13. Chemical composition portion of the fruit tamarind (100g)
Composition/% Others components/ mg

Water 18,4 Calcium 810 
Proteín 5,4 Phosphorus 880 

Fat 0,5 Iron 1,10 
Carbohydrates 61,2 Riboflavin 0,20

Fiber 11,9 Ascorbic Ácid 20 
Ash 2,5 Caloríes 280

Source. Food composition table Family Welfare Institute. 2006

In Colombia and specifically in the department of Cordoba trees are scattered 
naturalized way, as it is not a native tree, around the middle Sinu valley and Moñitos 
area. Another area where some 80 trees were found was in Planeta Rica, where it 
occurs regularly, it is very appreciated by the residents of the villages of Deer and 
Cantaclaro, where it is harvested to add sugar and sell it directly to the regional 
market and sugary pulp.

The tender boiled fruit is used as seasoning for rice, fish and meat. The seed 
coat has antioxidant compounds that could be used as an industrial, secure and 
inexpensive source of food preservation. These compounds are: 2-hydroxy- 3‘, 4’ - 
dihydroxyacetophenone, methyl 3,4- dihydroxybenzoate, among others (Arrázola 
2004). The seeds are used as food, toasting them, soaking and boiling it to remove 
the shell. Also the seeds pulverized and mixed with gum arabic are an excellent glue, 
the seeds contain 63 % starch, protein and oil 6% 5% (Arrázola, 2005).

Figure 16. Tamarind (Tamarindus indica) 

Common names: Tamarind, magyi, chita (África)
Científic names: Tamarindus indica L.
Other idioms: Tamaind (Ing), Tamarinier (Fr), 
Tamarindeiro (Por), Tamarindenbaum (Al)
Family: Cesalpinaceae
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ORIGIN AND GEOGRAPHICAL DISTRIBUTION

While economic development has taken place mainly in India , it is considered as a 
native of Africa. By the seventeenth century it was introduced in America, where it is 
especially in warmer regions of Central and South America.

h) Clusiaceae family. Within this family the Mamey (American Mammea) Figure 17, 
whose fruit is ovoid or ellipsoidal, of 8-25 cm in diameter, well apiculado stands. The 
surface is rough and corky brown. On the Atlantic coast is widely used for making soft 
drinks, given its unique bittersweet taste and high sugar content, when tested in the 
pilot plant at the University of Cordoba plant has been developing the production 
of sweetened pulp refined presenting an attractive color and excellent flavor and 
aroma, among other uses are: application of ice creams, spread on crackers and 
as raw material for sorbets made   from milk, in Table 14 the chemical composition 
relates; It is a fruit with industrial potential .

Table 14. Chemical composition of the edible portion of the fruit mamey (100g)
Composition (%) Others components (mg)

Water 85,8 Calcium 20 
Proteín 0,4 Phosphorus 15 

Fat 0,1 Iron 0,40 
Carbohydrates 12,4 Riboflavin 0,20 

Fiber 1,0 Ascorbic acid 8,0 
Ash 0,3 Caloríes 47 

Source: Food Compostion Table. ICBF. 2006

Figure 17. Mamey (Mammea americana)

Common names: Mamey, ruri dominicano, zapote mamey 
Cientific namee: Mammea americana L.
Other idioms: Mamey apple (Ing), Abricot dámereique, 
Abricotier sauvage (Fr), Abricoteiro (Por)
Family: Guttiferae



42

ORIGIN AND GEOGRAPHICAL DISTRIBUTION

It is considered native to northern South America and western India; as promising 
species for commercial cultivation is in Colombia, Venezuela, Brazil, Ecuador and 
the Caribbean. In the department of Córdoba there are few non-commercial crops 
in the San Carlos and lanes Cienaga de Oro and Planeta Rica. As to organoleptic 
characteristics, the mesocarp is a yellow or red, hard and sweet dough, eaten 
raw or prepared in jellies and preserves (León, 1989). This fruit is one of the most 
internationally given its organoleptic characteristics and ease of transportation and 
handling. Although the outside is not very striking his flesh is a delicacy and exquisite 
aroma.

i) Cucurbitaceae family. Creole melon (Cucumis melo) Figure 18 is a representative 
fruit of this family. Its fruit has a wide variation in shape, texture and color. It may be 
spherical, ovoid, flattened; smooth or 10 rows, shiny surface, uniform or covered with 
a corky layer forming a network, Table 15 illustrates chemical composition, it is rich 
in vitamin A.

 

Figure 18. Melon (Cucumis melo L.) 

Taxonomic Classification 
Common names: Meloncillo, melonis
Científic names: Cucumis melo L.
Other idioms: Melón, muskmelon (Ing) Melon (Fr) 
Melone (Al) 
Family: Cucurbitaceae

Figure 19. Cantaloupe Melons.
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Table 15. Chemical composition of the edible portion of the fruit melons (100g)
Composition (%) Others components (mg)

Water 95.9 Calcium 5.0 
Protein  0,6 Phosphorus 14 
Fat Iron 0,3 
Carbohydrates 2,6 Vitamin A 400 UI
Fiber 0.4 Riboflavin 0,20 
Ash 0,5 Ascorbic acid 23 

Thiamine 0.02 
Niacin 0.6 

Source: (Moreno, 1995)

Fruit shape is variable (spherical, elliptical, oval, etc.); bark green, yellow, orange, 
white, color, etc., can be smooth or ribbed reticulated. The flesh can be white, yellow, 
cream, orange, salmon or green. The placenta contains seeds and can be dry, gel 
or aqueous, depending on their consistency. It is important to be small so as not to 
subtract the fruit pulp and seeds are well placed in the same so it does not move 
during transport.

GENETIC DIVERSITY. Some botanicals recognize at least five wild varieties, 
corresponding to spontaneously: scandens or reticulatus, bark crosslinked 
inconspicuous or no ribbing; Cantaloupe with fruits furrowed bark, apostille and 
warty; hybernus, smooth, thin crust, and late maturing sweet white pulp, and finally a 
variety flexuosus almost cylindrical, very elongated fruit. Commercially this scheme 
two types (others acknowledge a dozen) crosslinked and cantaloupes is reduced. 
The edible part is greenish to reddish yellow, fruit size varies from 10 to 30cm (León, 
1989). Creole Melon, near Cordoba grown like Pin or watermelon; much in the area 
of   San Andrés, and San Antero Tuchin especially in summer, both marketed fresh 
fruits. There are other varieties grown but in small proportion and variety Cantalaupe 
(Figure 19) adapted today in some areas of Cordoba as Planeta Rica and San Carlos.

Another fruit of great commercial value is pin or watermelon (Citrullus vulgaris) 
(Figure 20) The fruit is a globose or oblong berry, weigh between 2 and 20 kg. The 
color of the crust is variable, uniform (dark green, light green or yellow) or stripes 
may appear yellowish, gray or light green over a background of various green hues. 
The pulp also has different colors (red, pink or yellow) and seeds may be absent or 
show varying sizes and colors (black, brown or white), depending on cultivar.

In Table 16 the chemical composition relates, contains high percentage of water, 
edible state is representative.
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Table 16. Chemical composition the fruit Watermelons( 100g)
Composition (%) Others components (mg)

Water 95 Calcium 4.0 
Protein  0,4 Phosphorus 5.0 

Fat Iron 0,3 
Carbohydrates 3.4 Vitamin A 300 UI

Fiber 0.3 Riboflavin 0,01 
Ash 0,2 Ascorbic acid 8.0 

Thiamine 0.02 
Riboflavin 0.021

Niacin 0.1 
Source (Moreno, L. et al, 1995). 

Watermelons (Figure 20), is a non-climacteric fruit therefore to achieve an optimal 
degree of quality, the fruit to be harvested when fully mature. Cultivars vary widely in 
soluble solids content at maturity. In general, a content of at least 10 % in the central 
pulp of the fruit is an indicator of proper maturity if while the pulp is firm, crispy and 
good color. Today native varieties have been replaced by hybrids from Israel and the 
United States. Given their high water content, the blade is a very coveted fruit in the 
summertime for fresh consumption, agro industrial their use is not enough, although 
it has been developing a splash or packaged fruit mixture.

ORIGIN AND GEOGRAPHICAL DISTRIBUTION

Watermelon or blade is considered native to Africa; however, there is no definition in 
this regard. Linnaeus is scored from southern Italy and others consider originating in 
India. Currently it is cultivated in all regions of the world.

j) Euphorbiaceae family. The fruit that represents this family is the Currant 
(Phyllanthus acidus) (Figure 21) whose round fruits, one to two centimeters in 
diameter at maturity are green - pale or light yellow and contain an acid and aqueous 

Figure 20. Watermelons (Citrullus vulgaris)

Common names: Patilla, melón de agua
Cientific name:  Citrullus vulgaris Schrad
Other idioms: Wasser kuerbis (Ai), pasteque, melón dean 
(Fr) Watermelon, sideburn (Ing) Cocotero (It), Melancia (Por)
Family: Cucurbitaceae
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mesocarpio. Generally currant eaten cooked, canned or sweet crude rarely due to 
their high acidity (Leon, J. 1989). In the region grows wild and their juice is used 
to produce liqueur and vinegar is very appreciated. In areas such as Cienaga de 
Oro and creeks of low and medium Sinu grow trees that produce one crop a year 
in August, now its consumption is low and its agribusiness use is nil in Table 17 the 
chemical composition is detailed, it is very rich in vitamin C it is one of the crops with 
better perspective of agro industrialization.

Table 17. Chemical composition the portion of the fruit Gooseberry (100g)
Composition (%) Others Components (mg)

Water 88.2 Calcium 28 
Protein  1.3 Phosphorus 35 

Carbohydrates 9.5 Iron 0,7 
Lípid 0.2 Vitamina C 30 

Vitamin A (Retinol) 230 UI Riboflavin 0,14 
Thiamine 0.06 mg Potasium 230 

Riboflavin 0.021
Source: (Food Composition Table. ICBF 2004)

K). Mimosaceas Family. Within this family are the Guama (Inga heteroptera) Figure 
22, whose fruits are long, flattened , curved , smooth, green (Pérez , E. 1996), measuring 
approximately 25-40 cm. by 6 cm. wide, they contain large seeds that are black and 
are wrapped in velvety white and succulent, sugary arils, which are the edible part of 
the fruit. Right now very little agro-industrial use.

Figure 21. Gooseberry (Phyllanthus acidus)

Taxonómic Classification 
Common names: Currant, Grosella
Científic name: Phyllantus acidus
Family: Phyllanthaceae
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Table 18. Chemical composition of the edible portion of the fruit Inga (100g)
Composition % Others components /mg

Water 85.6 Calcium 28 
Protein  0,9 Fósforo 13 
Fat 12 Iron 0,8 
Carbohydrates 2,6 Riboflavin 0,20 
Fiber 1.1 Ascorbic acid 4.0 
Ash 0,3 Thiamine 0.03 

Riboflavina 0.05 
Niacin 0.3 

Source: (Moreno, L. et al, 1995). 

On the banks of the Sinu are leafy trees that grow wild way and Cereté area, San 
Pelayo and Lorica currently a few well-managed crop trees. Another cultivar is 
Inga monky.

Figure 22. Guama (Inga heteroptera)

Taxonomic Classification 
Common name: Guama
Cientific name: Inga heteroptera
Family: Fabaceae

Figure 23. Monkey Guama (Pithecellobium dulce)

Taxonomic classification 
Common name: Guama de mico
Cientific name: Pithecellobium dulce
Family: Fabaceae 



47

The fruit is characterized by a cover of a cottony seed aryl at maturity (Figure 23) has 
a pleasant slightly sweet flavor. The shell is like a pod like beans but large ranging 
from 10 to 30 cm long. Its use is fresh in the harvest season the months of February 
to April, occurring once a year, then in Table 18 the chemical composition is related.

Table 19. Chemical composition of the edible portion of the fruit of Monky Inga (100g)
Composition Others components (100g)

Water 86.5 Calcium 29
Protein 0.8 Iron 11

Fat 3.1 Vitamin A 0.6
Carbohydrates 3.4 Phosphorus 0.1

Fiber 1.2 Thiamine 3.3
Ash 0.3 Riboflavin 1.4

Ascorbic acid 2.4
Niacin 0.5

Source. (Moreno, 1995)

l). Myrtaceae family. Sweet Guava (Psidium guajava) Figure 24 is best known 
Myrtaceae species. This native to tropical and sub  -tropical fruit is widely distributed 
in America. In Colombia it is found throughout the country, with a large number of 
varieties distributed in all climates, in the middle Sinu occurs in the wild reaching 
certain levels of commercial production especially in the area of San Pelayo and 
Lorica, as also in a part of San Bernardo del Viento presenting the main crop in the 
months of May-June but throughout the year but no production sparingly.

Figure 24. Sweet guava (Psidium guajava)

Taxonomic classification
Common name: Sweet guava
Cientific name: Psidium guajava 
Family: Mirtaceae
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Table 20. Chemical composition of the edible portion of the fruit guava (100g)
Composition % Others components/ mg

Water 76.2 – 90.9 Dehydro ascorbic acid 35.8 –290.3 
Protein 0.6 – 1.6 Ascorbic acid 53.3 – 213.3 

Fat 0.35 – 0.70 
Carbohydrates 2.41 – 14.19 

Fiber 2.69 – 5.15 
Ash 0.34 – 0.95 

Source: Peña, . ICFES, p84

According to the different varieties, the fruits are of various shapes: spherical, 
ellipsoid or polymorphs. They vary in size from 4-14 cm long and 4-6 cm in 
diameter. His skin is waxy; in some varieties of smooth, others rough yellowish 
green depending on the cultivar and the degree of maturation, under the shell 
is a first layer of pulp, consistent and firm. The inner layer is soft, juicy and creamy 
housing a large number of seeds of woody and tough constitution. The pulp can 
be beige or white and sometimes other pink.

The ascorbic acid content is higher in white in the guava pink, Arrázola (2004 ) This 
fruit has been selected in many countries for its yield, resistance to insects, diseases 
and other features, for agro-industrialization in the case of Venezuela and Peru, in 
Table 20 the chemical composition is related. In recent years, ICA has some varieties 
of guava development for warm weather and technology for culture which is a 
guarantee for success in this sector. Among the varieties of guava that are from a 
commercial point of view are grouped by color having the pulp in white and red the 
main ones :

• Puerto Rico: white pulp, has a size of 9 cm long and 7 cm in diameter, with a weight 
of 146.5 gr.

• African Red: pink pulp has a weight of 61.3 - 63.5 g and a size of 6 cm in diameter.
• Abroad: it has a weight of 132.6 g and a size of 8 cm long and 7 cm in diameter
• Trujillo has a weight of 112.3 -150.5 g 7 cm long and 6.5 cm in diameter.

Guava is called “the fruit queen” as one of the fruits with the highest vitamin content (16 
different vitamins). It contains minerals like calcium, phosphorus, iron; Albuminoidal 
substances, tannic acid, vitamin A, B1, B2, B3 and C, so consumption as fresh fruit 
guava is increasingly recommended by nutritionists and dieticians. Among this family 
Guava Agria (Psidium friedrichstahlianum), Figure 25 also stands , is characterized 
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by square seed , often four edges , yellow fruit and spherical or oblate , 3 to 5 cm 
in diameter have thin epicarp and many seeds surrounded by an acidic juice with 
refreshments are prepared , this fruit is a white pulp , it is especially consumed in its 
state of maturity that has an aroma and a pleasant bittersweet, commonly prepare it 
a refreshing drink in the table 21 is related to their chemical composition .

Table 21. Chemical composition of the edible portion of guava sour (100g)
Composition (%) Others components(mg)

Water 86.5 Calcium 26
Protein 0.1 Iron 34
Fat 0.05 Vitamin A 760 UI
Carbohydrates 11.5 Phosphorus 12
Fiber 2.0 Thiamine 0.6
Ash 0.5 Riboflavin 0.5

Source. Food composition table. FAO. 2002

In different areas of the of Cordoba department, it has been grown hybrids like Guava 
white pulp and red pulp, white guava pulp pear and red pulp. There is a Creole guava 
production in the San Antero and Lorica being sold to markets in Sucre, Bolivar and 
Atlantic. Among the most outstanding varieties and hybrids for fresh consumption is 
the hybrid “Apple” Figure 26, for its nutritional value , large fruit , high pulp content, 
pleasant taste and resistance to insect attack , which is an advantage for marketing, 
storage and consumption, Table 22 presents the chemical composition .

Figure 25. Sour guava (Psidium friedrichstahlianum)

Taxonomic classification
Common name: Guayaba agria
Cientific name: Psidium edrichstahlianum
Family: Myrtaceae

Figure 26. Apple guava (Híbrid of  Psidium guajava L, 
varieties Klom

Taxonomic clasification
Common name: Apple guava
Nombre Cientifico: Psidium guajaba L.
Family: Myrtaceae 
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Table 22. Chemical composition of the edible portion of the fruit guava apple (100g)
Composición (%) Otros componentes (mg)

Water 81.2 Calcium 33.0 
Protein 1.1 Iron 1.2 

Fat 0.2 Vitamin C 152.0 
Carbohydrates 10.0 phosphorus 15.0 

Fiber 6.8 Sodium 23.0 
Calories 46.0 cal Potasium 12.0 

Source: Food composition table, ICBF. 2006

All qualities that the fruit guava makes it very coveted for its aroma and flavor, 
today the use of the pulp of this fruit has various industrial agricultural applications, 
is used in the area of Santanderes, specifically in the municipality of Velez, for the 
manufacture of wich Guava bocadillo, also in the baking industry is used for making 
cakes with filling, generally for many other products. Table 22 shows the approximate 
composition of apple guava shown .

m). Family of Pasifloráceas. The Pasifloráceas are mostly vines; they are used by the fruit, 
by most succulent, acidulous and aromatic arils. Among the most popular fruits are 
passion fruit (Passiflora edulis var. Flavicarpa) Figure 27, this fruit is thin and hard 
pericarp. At maturity the fruits are ovoid to ellipsoidal reach five to six centimeters 
long; Color ranges from green, finely mottled white, to lemon yellow. The fruit center 
is normally occupied by the mass of seeds, covered by a succulent aryl containing 
appreciable amounts of carotene, ascorbic acid and sugars, in Table 23 the chemical 
composition is related.

Also called Passion Fruits, it is known worldwide for its aroma, its juice is widely used 
in the manufacture of tropical drinks which provides flavor and aroma, also used in 
the dairy industry to accompany drinks derived products such as mixer.

Figure 27. Passion fruit (Passiflora edulis var. flavicarpa)

Taxonomic classification
Common name: Maracuyá
Cientific mame: Passiflora edullis
Family: Passifloraceae
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Table 23. Chemical composition of edible portion of the fruit Passion Fruit (100g)
Composition % Others components / mg

Water 82 Calcium 5.0 
Protein  0,8 Phosphorus 18 

Fats 0.6 Iron 0,3 
Carbohydrates 15 Vitamin A 520 UI

Fiber 0.2 Riboflavin 0,20 
Ash 1.2 Ascorbic acid 12 

Thiamine 0.03 
Riboflavin 0.05 

Niacin 0.3 
Source: (Serna, J., Chacón, C. 1992). 

ORIGIN AND GEOGRAPHICAL DISTRIBUTION

GENÉTIC DIVERSITY 

Two varieties that are developed either, even within the same batch, by the high 
segregation and genetic shuffling, differing externally in passion fruit purple are 
recognized (Chacon, 1992).

In this family the badea (Passiflora quadrangularis) Figure 28 also highlights whose 
fruit is ellipsoidal to ovoid, with the base and the apex sunken measuring 12 to 25 
cm long by eight to 16 cm wide. The surface is clear to yellowish green, shiny and 
smooth. The mesocarp is fleshy, whitish, somewhat tasteless and sugar eaten raw 
or prepared in fresh, pasiflorita seeds, medicinal value, is obtained in Table 24 the 
chemical composition is related.

Figure 28. Badea (Pasiflora quadrangularis)

Taxonomic classification
Common name: Badea
Cientific name: Pasiflora quadrangularis 
Family: Passifloraceae
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Table 24. Chemical composition of the edible portion of fruit badea (100g)
Composition % Others components /mg 

Water 87.9 Calcium 10 
Protein  0,90 Phosphorus 22 

Fats 0.20 Iron 0.60 
Carbohydrates 10.10 Vitamin A 70 UI

Ash 0.90 Riboflavin 0,20 
Ascrbic acid 20 

Riboflavin 0.11 
Niacin 2.70 

Source: (Moreno, L. et al, 1995).

The Badea has a special aroma, the pulp consists of provided seeds of a surface-ring 
contains a bittersweet taste, with a pleasant aroma, is consumed fresh throughout 
the North Coast of Colombia, the fruits belonging to this family are used in dishes 
and snacks .

n). Malpighiaceae family. The representative is the Creole cherry fruit (Malpighia 
glabra) Figure 29, the fruits are spherical 1.5 cm in diameter, they have red skin - dark 
and pale green flesh, juicy and bittersweet which very acid is made when the fruit is 
not fully developed, its main feature is the aroma that comes from the fruit at its point 
of optimum maturity. The seed takes up most of the fruit (León, 1989). This fruit is 
usually consumed in soda, his crop is short meeting in the months of April-May. Post 
harvest handling requires great care because their skin is very thin, thin susceptible 
to severe deterioration. The lifetime after His harvest is 3-5 days under temperature 
of 12 ° C (Arrázola, 2004).

Given the delicacy of this fruit, fresh consumption is very high especially for obtaining 
nectars and juices by hand, in Table 25 the chemical composition is related. The 
harvest season of this fruit is between the months of June through August.

Figure 29. Creole cherry (Malpighia punicifolia)

Taxonomic Classification 
Common Name: Creole cherry
Cientific name: Malpighia punicifolia
Family: Malpighiaceas
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Table 25. Chemical composition portion of the fruit Creole cherry (100g )
Composition % Others components / mg

Water 74.10 Calcium 40 
Protein  1.20 phosphorus 30 
Fats 0.10 Iron 1.10 
Carbohydrates 22.80 Vitamin A 70 UI
Fiber 0.90 Riboflavin 0,20 
Ash 0.90 Ascorbic acid 30 

Thiamine 0.04 
Riboflavin 0.04 
Niacin 1.50 mg

Source: (Moreno, L. et al, 1995).

This fruit, is among the promising for agroindustrial use, as it can get, jellies, candies, 
sauces, juices, jams and others. One drawback is its rapid maturation and a very definite 
harvest, which should be planned and postharvest handling process especially 
cooled to a temperature between 14 and 16 °C it does not tolerate temperatures 
lower or higher than this range. Given their sensitive skin or skin protection and the 
maturity index tends to be altered by bruises, broken skin and blows, management 
usually requires care, it is in areas of Valencia, Tierra Alta, Lorica, San Andres, Chinú; 
something in the area of Buenavista and Planeta Rica.

o) Family Rutaceae. Are the most economically important fruit worldwide after 
bananas and grapes, world production has tripled in the last twenty years. It is 
almost impossible to cover the wide variety of citrus fruits belonging to the genus 
because there are infinite varieties of cultivated forms, varieties, subvarieties, hybrid 
and backward crossovers that have arisen by chance or by genetic management 
over the centuries (Villa, 1996). Despite all argued citrus can be classified into major 
groups: sweet or common orange (Figure 30), (Citrus sinensis), tangerine (Citrus 
reticulata) (Figure 31), grapefruit (Citrus paradasi) (Figure 32) and lemons (Figure 
33), (Citrus aurantiifolia). Citrus taxonomically belong to the family of Rutaceaes 
being gender Citrus most important (Teubner, 1990). While the fruits of this genus 
are of great industrial importance, this work can not expand their generalities. For 
the industrialization of citrus products, need to be available feedstock uniform shape 
and size, being preferred varieties that are thin enough and hard shells, as soft as the 
tangerine peels require special handling in your conditioning and juicing. Table 26 
some physical characteristics of varieties as well relate:
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Table 26. Physical characteristics of the varieties of Citrus

VARIETY SIZE FORM COLOUR

Citrus sinensis 12-14 cm Round or oval Gree-Yellow

Citrus reticulata 10-12 cm Achatada Orange- Yelow

Citrus paradasi 25 cm Round Gree-Yellow

Citrus aurantiifolia 3-6 cm Round Gree-Yellow

Source: Teubner, (1990)

The products obtained from citrus fruits are: juices, concentrates, etc. which are 
usually mixed in different extractions to obtain a good balance in color and flavor 
of the product and by-products such as essential oils. Another product that can be 
obtained from citrus segments which are the most important features are a firm 
texture free seed, the most requested are the tangerine, grapefruit and orange. (Villa, 
J. 1996). In Table 27 the chemical composition of sweet orange relates.
 

Figure 30. Orange (Citrus sinensis)  

Common name: Orange
Cientific name: Citrus sinensis
Family: Rutaceae

Figure 31. Tangerine orange (Citrus reticulata)

Common name: Tangerine
Cientific name: Citrus reticulata
Family: Rutaceae
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Tangerine Sinu area occurs in the wild there tecnificates few crops in the area of the 
village of Buenos Aires Via Planeta Rica. Tangerine is used for the artisanal manufacture 
of nectars marketed directly in disposable plastic cups or plastic in places like bus 
terminals and sports centers bags neighborhoods. The variety most commercialized 
in the department of Cordoba is the Satsuma variety, given its characteristics in his 
state of optimal ripeness, sweetness and low acidity . Fresh consumption is very high 
as sweet orange at harvest time.

Table 27. Chemical composition of the edible portion of the fruit orange (100g)
Composition (%) Others components / mg

Water 89.0 Calcium 19 
Protein  0.70 phosphorus 22 
Fats 0.10 Iron 0.4 
Carbohydrates 9.0 Vitamin A 70 UI
Fiber 0.70 Riboflavin 0,20 
Ash 0.50 Ascorbic acid 60 

Thiamine 0.08 
Riboflavin 0.03 
Niacin 0.30 

Source. (Moreno, et al, 1995).

Vitamin C being the most important compound contained in citrus is highly desirable 
to be present in a high percentage as ascorbic acid.

Within this family are of great importance grapefruit (Citrus grandis) (Figure 32), 
whose fruits are large subgloboso or subpiriformes, 10 to 30 cm in diameter and 
greater, light yellow at maturity, thick, smooth skin, white (León, 1989). Grapefruits 
are characterized by their bitter when eaten taste, so far is being cultivated in the area 
of Córdoba, its appearance is mu flashy, you have some fear in their consumption 
because of its bitter taste if not you previously removed area albedo there grapefruit 
pulp, red and white pulp, then the chemical composition relates.

Figure 32. grapefruit (Citrus grandis)

Common name: grapefruit 
Cientific name: Citrus grandis
Family: Rutaceae
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Table 28. Chemical composition of the edible portion of the grape fruit (100g)
Composición (%) Otros componentes

Water 86.1 Calcium 22
Protein 0.3 Iron 26

Fats 0.1 Vitamin A 93 UI
Carbohydrates 12.6 Phosphorus 20

Fiber 0.7 Thiamine 0.9
Ash 0.5 Riboflavin 0.4

Niacin 0.6
Source: Author (2002).

Citrus is considered a great commercial importance the Mexican lime (Citrus 
aurantiifolia) (Figure 33), whose fruits are of varied forms, more or less ellipsoidal, 
thick peel, acid pulp, white seeds (Villa, 1996) among some varieties common lemon, 
lime Real, Castilla rugged, mandarin, etc. 

In the Mid Sinu they are located throughout the area different Citrus fruits listed 
above, few cultivated areas detecting tech way which leads to be of poor quality 
in the harvested fruits. Another endemic species that grows in the area is the sour 
orange (Figure 34) resistant to environmental threats, whose peculiarity is its sour 
taste in his maturity, becoming a replacement lemon in some culinary applications 
such as preparation of soft drinks, seasoning. In Table 29 the chemical composition 
of the Mexican lime is represented in the department of Cordoba grows sour orange 
crudely uncultivated technically, presenting two crops a year, which consumed fresh 
for the production of homemade juice as refreshing natural tropical environment in 
the humid savanna of Cordoba.

Figure 33. Lemon (Citrus aurantiifolia)

Common name: Lemon
Cientific mame: Citrus aurantiifolia
Family: Rutaceae
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Table 29. Chemical composition of the edible portion of the fruit lemon (100g)
Composition (%) Others components (mg)

Water 81.8 Calcium 1.30 
Protein  0.30 Phosphorus 1.40 

Fats 0.30 Iron 0.40 
Carbohydrates 6.30 Vitamin A 70 UI

Fiber 1.00 Riboflavin 0,20 
Ash 0.30 Ascorbic acid 25 

Thiamine 0.02 
Riboflavin 0.02 

Niacin 0.10 
Sourse. (Moreno, L. et al, 1995).

Sour oranges growing on the banks of rivers, in the Sinu area, you can see wild tree 
in its banks, then in Table 30 the chemical composition is related .

Table 30. Chemical composition of the edible fruit sour orange (100g)
Composition (%) Others components /mg

Water 87.5 Calcium 26
Protein 0.5 Phosphorus 24
Fats 0.3 Iron 30
Carbohydrates 14.0 Vitamin A 98 UI
Fiber 0.3 Riboflavin 0.6
Ash 0.6 Ascorbic acid 19
Niacin 0.6 Thiamine 0.3

Riboflavin 0.5
Source: Moreno (1995).

p). The Sapindaceae family. This family is represented by Mamoncillo or Mammon 
(Melicoccus bijugatus ) (Figure 35) whose results appear in large clusters are spherical 

Figure 34. Sour orange (Citrius aurantium L)

Taxonomic Classification 
Common name: Creole orange
Family: Rutaceae
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2.5 cm to 4 cm in diameter, greenish, with thin, brittle shell. The pulp cream or orange, 
juicy, sweet with a strong acidic flavor has a very large and difficult to dislodge seed is 
rich in iron and other minerals (León, 1989). This fruit is it consumed in large quantities 
as such or the sugar for the production of soft drinks and smoothies pulp is also 
used, can also be made jam and fresh or canned (Teubner, 1990) Table 31 describes 
sucker chemistry.

The sucker is a beautiful native tree, which grows mainly in warm regions of the north 
of the country, Córdoba is dispersed over the entire surface of the different localities 
that make up the average Sinu.

Table 31. Chemical composition of the edible portion of the fruit mamon (100g)
Composición % Otros componentes /mg

Water 89.9 Calcium 3.2
Protein 12,5 Iron 9.4

Fats 1.3 Vitamin A 2.6
Carbohydrates 8.9 Phosphorus 5.3

Fiber 1.4 Thiamine 1.2
Ash 0.6 Riboflavin 0.6

Niacin 1.3 Ascorbic acid 9.7
Source: Food composition Table ICBF (2005).

There is another species of monkey called Mammon (Figure 36) which is in danger 
of extinction. This fruit is very low throughout the area, the current production of 
the mammon of monkey is wild throughout the area especially in Pelayo, Pelayito, 
Tierralta, Valencia and Lorica sector on the banks of the Sinu River, being strong and 
trees heights up to 10 m, the crop is annually in the month of June-July as the papaya, 

Figure 35. Mammon (Meliccocus bijugatus)

Taxonomic classification 
Common name: Mammon
Cientific name: Meliccocus bijugatus
Family: Sapindaceae
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the fruit has a small seed that is covered by an aryl mucilage, its maturity is evidenced 
by the pale yellow, pleasant sweet and size of 5 cm diameter flavor. The skin turns 
from green to pale yellow blackening going through its period of senescence, its 
chemical composition is described in Table 32.

Table 32. Chemical composition the edible portion of the fruit (100g)
Composition (%) Others components (mg)

Water 92.1 Calcium 3.5
Protein 7.3 Iron 5.2

Fats 1.2 Vitamin A 5.1
Carbohydrates 9.4 Phosphorus 4.8

Fiber 1.4 Thiamine 1.4
Ash 0.5 Riboflavin 1,1

Niacin 0.6 Ascorbic acid 7.8
Source: Author (2002).

 
q). Sapotáceas Family.
Sapotaceae are used by the fruits or lessons resins trunk. Within this family are two 
species that represent important; sapodilla (Manilkara zapota L.) (Figure 37) whose 
fruit is a berry variably depending on the cultivar: ellipsoidal, fusiform almost 
spherical (Rice, 1993). It contains one to five black seeds, the mesocarp is formed 
basically by parenchyma, which at maturity is filled with water and pigments whose 
color varies with the crop from red to gray, sugars and aromatic oils. The latex 
obtained industrially and tree fruit is used as an ingredient in chewing gum (Perez, 
1996) in Table 33 the chemical composition is described.

 

Figure 36. Mammon monkeys

(Melicocus oliviformis )
Taxonomic classification 
Common name: Mammon monkeys
Nombre científico: Melicocus oliviformis
Family: Sapindaceae
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Table 33. Chemical composition of the edible portion of the fruit medlar (100g )
Composition % Others components/ mg 

Water 76.2 Calcium 20 
Protein  1.00 Phosphorus 30 

Fats 0.10 Iron 0.50 
Carbohydrates 20.8 Riboflavin 0,20 

Fiber 1.0 Ascorbic acid 30 
Ash 0.9 Thiamine 0.08 

Niacin 0.50 Riboflavin 0.02 
Source: Moreno (1995).

ORIGIN GEOGRAPHICAL DISTRIBUTION

Medlar is native to southern Mexico and Central America and its cultivation has 
spread to almost all tropical and subtropical countries.

GENETIC DIVERSITY

Prolific Russell and the varieties are known, but very few clonal selections have 
multiplied to classify them as varieties. The fruits of varied form either globular or 
ovoid, with its flattened basal part, smooth and rough skin and colors ranging from 
brown to red-brown with yellow pulp; black seeds are flattened, bright and hard. 
You can occasionally find certain trees in production especially in Córdoba in the 
municipalities of San Carlos, San Andres, Chima, in villages and farms around Cereté, 

Figure 37. Medlar (Manikara zapota)

Taxonomic classification 
Common name: medlar
Cientific name: Manikara zapota
Family: Sapotaceae
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Mateo Gomez, San Pelayo and Parrot, and across the Atlantic coast where they are 
grown some varieties such as Advance, Premier, Earlly network; they have been 
brought especially from Central America.

In the department of Cordoba and all the Atlantic Coast consumed as a refreshing 
drink or as sorbet accompaniment based on milk. The fruit in the green state contains 
a high latex content, making it inedible under these conditions is a climacteric fruit, 
which requires a good harvest handling post to mature, the extracted latex is used 
for industry rubber Chewing especially in Guatemala where lush and wild born. Like 
the Zapote requires storage conditions with relative humidity between 85-90% and 
in the dark (Arrázola, 2002).

Another fruit of this family even though it is not very popular, has characteristics 
that make it palatable, the Caimito (Chrysophyllum cainito L.) (Figure 38), where the 
fruit on most cultivars, is spherical-flattened, in others spherical to ellipsoidal, five 
to eight cm in diameter, with purple or green longitudinal areas, according to the 
cultivar. Mesocarp can distinguish two separated by a strip in which channels are 
most abundant latex fill all fruit parts. The outer section is more compact and mature 
forms a tough shell; the softer internal, surrounding the seeds, is purple or white, 
watery, sweet and pleasant taste. It is sticky because of the latex containing (Rice, R et 
al. 1993), in Table 34 the chemical composition is related.

Figure 38. Caimito (Pouteria caimito L.)

Taxonomic classification 
Common names: Caimo, caimito, maduraverde, luma, cauje
Cientific name: Pouteria caimito L.
Family: Sapotaceae
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Table 34. Chemical composition of the fruit edible caimito (100g)
Composition (%) Other components (mg)

Water 84.5 Calcium 30 
Protein  1.00 Phosphorus 20 
Fats 1.0 Iron 0.50 
Carbohydrates 11.9 Riboflavin 0,20 
Fiber 1.0 Ascorbic acid 10 
Ash 0.28 Thiamine 0.02 
Niacin 1.00 Riboflavin 0.03 

Source: Moreno (1995).

ORIGEN AND DISTRIBUTION

It is considered native to the West Indies and Central America, as several species 
belonging to the botanical family. At present it is also found in Venezuela, Brazil, 
Colombia and northern Ecuador. In Colombia is widespread in Cundinamarca and 
North of Santander, in the department of Cordoba is located in the valleys of the Sinu 
and savannas of Sucre. 

There are cultivars of purple and green. The main form of consumption is fresh; but the 
flesh is prized as desserts and fresh fruit to make jams and preserves (Moreno, 1995).
 

Table 35. Chemical composition of the edible portion of the fruit zapote (100g)
Composition % Others components / mg

Water 85.1 Calcium 25 
Protein  1.1 Phosphorus 32 
Fats 0.1 Iron 1.40 
Carbohydrates 12.4 Vitamin A 1000 UI
Fiber 0.5 Riboflavin 0.09 
Ash 0.7 Ascorbic acid 20 
Niacin 0.40 Thiamine 0.05 

Riboflavin 0.03 
Source: Author (2002).

Figure 39. Zapote (Pouteria sapota)

Taxonomic classificatión 
Common name: Zapote
Cientific name: Pouteria sapota
Family: Sapotaceae
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Within this family is also distinguished the Zapote (Pouteria sapota) (Figure 39), the 
fruit is a berry whose shape varies considerably even between plants of the same 
population. They can be fusiform, elongated and asymmetrical, nearly spherical or 
ellipsoidal, 10 to 25cm long by eight to 12 cm wide. The crust is thick and crisp and 
the Manilkara zapota may be fully or partially covered. The flesh varies considerably in 
texture and color, red orange or gray, content of sugar and flavorings (Rice, 1993), in 
Table 35 the chemical composition, where it is found to be rich in calcium described 
and phosphorus.

Today sapodilla is a fruit called to compete nationally and internationally, its 
cultivation is given as endemic throughout the region savannas of Córdoba, Sucre 
and Bolivar, orange pulp and flavor can you allow competing with fruits like apple, 
pear or apricot, pilot trials in food engineering program at the University of Cordoba 
plant has managed to standardize a sorbet as milk drink, plus pulp and jellies. It 
is a non-climacteric fruit, postharvest life is delicate and should be harvested in a 
minimum of ¾ of maturity, to try to ensure an edible pulp and unaltered (Arrázola, 
2005). Another fruit of the area of   the valleys of the Sinú is Icaco, belonging to the 
Chrysobalanaceae family, is a native tree, cultivated in warm regions in the north by 
the value of their edible fruits, which are in great demand in the market for making 
preserves and sweets, there are two varieties: one pink and one red. The pulp white 
and fluffy appearance, is usually colored in the preparation of sweet icaco, typical of 
the area Sinu (Figure 40), especially in the time of Easter, it is traditional this sweet, in 
the Table 36 describes the chemical composition.

Figure 40. Icaco (Chrysobalanus icaco L.) 

Taxonomic Classificatión 
Common name: Icaco
Cientific name: Chrysobalanus
Family: Chrysobalanaceae
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Table 36. Chemical composition of the edible portion of the fruit Icaco (100g)
Composition % Others components mg

Water 83.6 Calcium 38
Protein  0.4 Phosphorus 17 
Fat 0.1 Iron 0.6 
Carbohydrates 12.4 Vitamin A 1000 UI
Fiber 1.5 Riboflavin 0.03 
Ash 0.8 Ascorbic acid 9 
Calories 47 Thiamine 0.04 

Riboflavin 0.03 
Niacin 0.3

Source: Vargas (1998).

The vinagrillo or cucumber-coolie (Figure 41) as the Carambolo belongs to the 
Oxalidaceae family, has yellow-green oblong fruit with juicy pulp of sweet-sour taste. 
It was he found Moñitos area, along the Sinu River, is consumed fresh by locals, 
largely unknown in the rest of the department. It´s not common to find this fruit in the 
area, there is now a total ignorance about a possible use agribusiness, Table 37 the 
chemical composition described.

Table 37. Chemical composition portion of the fruit vinaigrette (100g)
Composition Other components

Water 94.7 g Calcium 3.4 mg
Protein 0.61 g Iron 1.01 mg

Ash 0.40 g Ascorbic acid 15.5 mg
Carotene 0.035 mg Phosphorus 11.1 mg

Fiber 0.6 g Riboflavin   0.026 mg
Thiamine 0.010 mg Niacin 0.302 mg

Source: According to analyses of fruits studied in Nicaragua and the Philippines. 2005.

Figure 41. Vinagrillo (Averrhoa bilimbi L.) 

Taxonomic Classification 
Nombre común: Vinagrillo
Nombre Científico: Averrhoa bilimbi L.
Familia: Oxalidaceae
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AVOCATO (Persea americana). Belonging to the family of Lauraceae, it is one of 
the most desired plant products people especially for fresh consumption in the 
preparation of salads and pastas. The native of Mexico avocado is a fruit (Figure 42) 
which has widely varying physical characteristics, with a shell whose color varies from 
green to purple.

Origin and geographical distribution. It is probably native to southern Mexico. 
Currently it occurs in almost all countries in warm and temperate climate, although 
most crop is in Latin American countries. It is grown in the Philippines, New Zealand, 
Australia, Kenya, Ivory Coast, Morocco, Israel, Canary Islands, Spain and the United 
States (California).

GENETIC DIVERSITY. There are three races: the Mexican, Guatemala and West 
Indian. The first two are characterized by tolerate frost and be adapted to well-
drained flat land. West Indian adapted to tropical areas and lowlands.

BOTANIC DESCRIPTION 
The tree reaches 6-15 m high, pyramid-shaped trunk with indirect in some varieties 
and vertical in others; branched arms wide, alternate, stalked, simple, elongated 
blue-green leaves; small flowers arranged in clusters and the cup light green. Fruits 
of various sizes, oval, round; the fruit is enclosed in a single core, where a large, 
globular seed light brown.

Figure 42. Avocado (Persea americana)

Taxonomic classification 
Common names: Palta, ahuacate, palto
Cientific names: Persea americana
Other idioms: avogadobaun (al), avocado tree, 
alligátor, pears (Ing), abacateira (Por), avocatier (Fr)
Family: Lauraceae
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Table 38. Chemical composition portion of the fruit avocado (100g)
Compositión % Others components / mg

Water 70 Vitamin B2 0.12 mg
Protein 1.5 Vitamin B6 0.5 mg
Lípids 22 Vitamin E 3.2 mg
Carbohydrates 6 Vitamin C 17 mg

Potasium 400 mg
Vitamin A 40 mg
Vitamina B1 0.09 mg

Source: Author (2002).

The percentage of dry matter has a high degree of correlation with the oil content 
and is used as an index of maturity in most avocado producing areas; minimum dry 
matter required ranges from 19-25%, depending on cultivar (19.0% for ‘Fuerte’, 
20.8% for ‘Hass’ and 24.2% for ‘Gwen’). In Table 38 the chemical composition 
described avocado; It is very rich in oil. Avocado fruits do not ripen on the tree 
and ethylene production begins after harvest and increases greatly with ripening 
to 100µL C2H4 / kg·h at 20 °C Concentrations 10% CO2 can increase browning 
of the skin and pulp and off-flavor, especially when the O2 is in concentrations 
<1%. It is a climacteric fruit that today around Cordoba consumed both fresh 
and paste. It presents a great alternative harvesting and agro-industrialization. 
Arrázola and Villalba (2005)

Other fruit is Rose apple also belongs to the family of Myrtaceae, it is originally from 
Indo-China. It is grown more as a shade tree and fruit that in some Latin American 
countries like Venezuela, Mexico, Colombia but is sown to reap its fruits Figure 43, 
which are highly sought for its flavor and juiciness. The fruits have a smell and flavor 
reminiscent of rose petals, hence its vernacular name Rose apple. In Table 39 the 
chemical composition is described.

Rose apple also belongs to the family of Myrtaceae, it is originally from Indo - China. 
It is grown more as a shade tree and fruit that in some Latin American countries like 
Venezuela, Mexico, Colombia but is sown to reap its fruits Figure 43, which are highly 
sought for its flavor and juiciness. The fruits have a smell and flavor reminiscent of rose 
petals, hence its vernacular name Rose apple. In Table 39 the chemical composition 
is described.
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Table 39. Chemical composition of the fruit edible sweet pear (100g )
Composition % Others components / mg

Water 86 Calcium 3.5
Protein 2.4 Iron 1.2

Fats 0.6 Vitamin A 1245 UI
Carbohydrates 8.4 Phosphorus 3.2

Fiber 7.1 Tiamin 0.8
Ash 0.6 Riboflavin 0.7

Ascorbic acid 5.7
Niacin 0.3

Source: Food composition Table ICBF (2005).

ORIGEN AND GEOGRAPHICAL DISTRIBUTION

This adept is native to tropical Asia, the Indomalaya, Indochina or Java region, which 
has become naturalized in many parts to take on the appearance of an indigenous 
tree, the fruit is found in almost all municipalities of Cordoba, where it is used for 
fresh consumption in harvest season, from July to August. In the Colombian Atlantic 
coast it is very common also find other cultivars of Pears, (Figure 44) red and very 
aromatic, called Water Pear .

Figure 44. Water Pear. (Syzygium malaccensis)

Taxonomic Clasification 
Common names: Water pear, pomarrosa 
Cientific name: Syzygium malaccencis 
Family: Mytaceae

Figure 43. Sweet Pear   (Syzygium javanicum) 

Taxonomic Clasification 
Common names: Small pear 
Cientific name: Syzygium javanicum
Family: Myrtaceae
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Table 40. Chemical composition of the fruit of the Water pear (100g)
Composition % Others components / mg

Water 91.5 Calcium 22
Protein 2.4 Iron 15

Fats 1.1 Vitamin A 1453 UI
Carbohydrates 18.9 Phosphorus 32

Fiber 1.6 Thiamine 5.5
Ash 0.6 Riboflavin 3.4

Ascorbic acid 13.6
Niacin 1.3

Source: Author (2002).

This fruit is prized for its taste and aroma, it is usually consumed fresh in the whole 
area of   Córdoba and savannas of Sucre. On the inside it has a seed and its pulp is 
cottony, with an aromatic flavor, very fragile bark and ranges from dark red (Figure 
44), a pale red depending on the ripeness of the fruit is harvested in February times a 
year from September to November and March to May, it is also very appreciated for 
its rich flavor when ripe, has an aroma and exquisite fragrance. Among its possible use 
is the production of nectar, liquid milk has a pleasant and stable color and aroma, its 
chemical composition is described in Table 40, it is very rich in vitamin A. Other fruits 
found in the area of   Córdoba, specifically in the municipality of Córdoba, which exist 
ignorance, currently there is no report on this cultivar (Figure 45), it is known locally as 
caimitillo and belongs to then the family Sapotaceae possible scientific name is related.

The fruit is fuchsia, provided with 2 indoor seeds sweet mucilage or aryl, such as 
edible part, is called in the region where it grows caimitillo, but there is similarity in 
structure and composition with caimito. At the University of Córdoba pilot plant trials 
they have been conducted with this fruit canned in syrup for presenting favorable 
results in its good features and stability of color and flavor, in Table 41 the chemical 
composition described.

Figure 45. Caimitillo (Chrysophyllum auratum). 

Taxonomic clasification 
Common names: Caimitillo
Cientific name: Chrysophyllum auratum 
Family: Sapotacea  
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Table 41. Chemical composition of the fruit caimitillo (100g)
Composition % Others components / mg

Water 83.4 Calcium 22
Protein 1.4 Iron 13
Fats 0.4 Vitamin A 878 UI
Carbohydrates 12.2 Phosphorus 13
Fiber 1.3 Thiamine 0.4
Ash 0.6 Riboflavin 0.9

Ascorbic acid 3.6
Source: Author (2002).

It belongs to the Musaceae family, it has been considered the Malay Peninsula, 
as its center of origin, the plantain belongs to Musa, it is a perennial plant with 
short rhizome and apparent or false stem (pseudostem). The current varieties are 
the result of crossbreeding of plants originating from Asia first, the species Musa 
acuminata and Musa balbiciana, which contained the seeds, the current varieties 
have no viable seed. The banana is not a tree but a megaforbia, like the Banana, 
a giant grass. Like other species of Musa, has no real trunk. Instead, it has leaf 
sheaths that develop into structures called pseudostem, similar to vertical shafts up 
to 30 cm in basal diameter that are not woody, and reach 7 m. Fruits take between 
80 and 180 days to develop fully. Ideally fructify all female flowers, adopting a 
dactiliforme which leads to be called “hands” to the rows which are arranged in 
appearance. There may be between 5 and 20 per spike hands, although normally it 
is partially truncated to avoid imperfect fruit development and prevent the terminal 
bud Insuma energy plant. The cut is usually set to “fake hand” a dwarf appearing in 
the results botanically classified as follows:

Figure 46. Plantain (Mussa paradisiaca)

Taxonomic classification 
Common name: Plantain
Cientific name: Mussa paradisiaca 
Family: Musaceae
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Table 42. Chemical composition of the edible portion of the fruit plantain (100g)
Compositión % Others components / mg

Water 89.6 Calcium 14
Protein 14,8 Iron 37

Fats 1.4 Vitamin A 1245UI
Carbohydrates 29.9 Phosphorus 43

Fiber 11.5 Thiamine 5.8
Ash 1.4 Riboflavin 2.4

Niacin 0.8 Ascorbic acid 22.7
Source: Foods Table ICBF (2006)

It is grown both by hand and in small plots as bread catch is basic diet Savannah 
Cordoba and Sucre, consumed green or ripe , currently has an industrial boom as 
chops or fried plantain, it is processed as candy and Indian snack in table 42 describes 
its chemical composition .

Table 43. Chemical composition of the edible portion of the fruit banana (100g)
Composition % Others components / mg

Water 74,8 Sodium 42,0 
Protein 1,2 Calcium 8,0 

Fats 0,1 Iron 0,60 
Carbohydrates 22,0 Potasium 373,0 

Fiber 1,0 Phosphorus 28,0 
Ash 0,9 Magnesium 31,0 

Source: Food composition table ICBF (2005).

In the department of Cordoba are the most sold and cultivated fruits of tech way also 
a good post-harvest handling especially for fruit for export is performed. They are 
used in a wide range of culinary uses as raw material in the preparation of industrially 
such as pre-fried fried plantains (mekatos) plantains, bananas into temptation, or 

Figure 47. Banana (Musa paradisiaca) 

Common names: Banano, habano, banana, Jamaica
Cientific name: Musa paridisiaca 
Family: Musaceae



71

among others, but is also high demand banana for fresh consumption especially in 
their maturity which is a rich source of potassium and sugars. In Table 43 the chemical 
composition is described.

ORIGIN AND GEOGRAPHICAL DISTRIBUTION. It comes from the warm regions of 
Asia, where I turn to Africa and then to the New Continent. Currently it is grown in 
many regions of the world.

GENETIC DIVERSITY. Among the varieties they are: Michel Gras, top floor, reached 
3.5 to 7.5 m in height. Fruit tastes good and when mature and distinctive aroma, slowly 
deteriorates; It is very acceptable in domestic and international markets; Cavendish, 
small plant, earlier and higher performance than the previous; sandwich, is known 
for its quality and exquisite flavor; bananas and bananas are small and the plant 
reaches a height of 3 to 4.5 m. Other varieties include apple, banana or colicero, red 
and green taffeta, pygmy, A and B guava, banana guy and bananas.

BOTANICAL DESCRIPTION. The rhizome is an underground stem, short roots, which 
causes outbreaks or children (suckers) with which it is played. Rhizome born in pods 
or leaves stipules and formed into spiral; They are elliptical, very large, with pinnate 
veins: the pods are broad and strong and will overlaying each other to form the trunk 
or pseudo stem. When the plant is fully developed, the acorn or flower appears in the 
middle of the pseudo stem and at the top, among the leaves. The flowers are joined 
in a sexed because atrophy stamens and carpels other, appearing in groups of two 
rows calls hands covered with a red bract. The inflorescence consists of several of 
these hands of female flowers. Every hand may have 10-24 bananas and fully grown 
cluster of 70 or 90 days after the flower show.

Figure 48. Banana Manzano. (Musa paradisiaca) 
Var. Manzano

Taxonomic classification 
Common names: Guineo, Manzano
Cientific name: Musa paradisiaca 
Family: Musaceae
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Table 44. Chemical composition of the edible portion of the fruit manzano (100g )
Composition % Others components / mg

Water 89.2 Calcium 9,5
Protein 1.5 Iron 0.9
Fats 0,7 Vitamin A 1346UI
Carbohydrates 27.9 Phosphorus 31
Fiber 4.6 Thiamine 1.5
Ash 1.1 Riboflavin 0.95

Ascorbic acid 17.9
Source. ICBF. 2006

This fruit grows throughout Savannah Cordoba and Sucre, Figure 48, also known as 
banana bocadillo or sugar, is very appetizing fresh consumption, as their sensory 
characteristics of taste, texture and color are favorable, however there are few 
agroindustrial use, despite the many culinary possibilities of use has, in Table 44 the 
chemical composition described.

Table 45. Chemical composition of the edible portion of the fruit plantain papoche (100g)
Compositión % Others components / mg

Water 83.5 Calcium 1.3
Protein 1.3 Iron 2.1

Fats 0.8 Vitamin A 1243 UI
Carbohydrates 24.7 Phosphorus 1.4

Fiber 1.0 Thiamine 0.97
Ash 0.9 Riboflavin 0.86

Ascorbic acid 19
Niacin 0,76

Source: Author (2002).

Figure 49. Plantain papoche - (Musa paradisiaca) 
Var. Papoche

Taxonomic classification
Common names: Plantain papoche
Cientific name: Musa paradisiaca 
Family: Musaceae
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Belonging to Musa, it shows features very good for agriculture use, Figure 49, the 
flavor that brings in preparing indigenous foods like stew stands out, especially when 
green, they are also used to make fried slices as a substitute for common banana. 
However this kind of banana is not very advantageous in its maturity as it is very 
sticky due to the high content of starch having this feature can also be advantageous 
depending on the industrial use to be given in Table 45 described their chemical 
composition.

Table 46. Chemical composition of the edible part of the almond fruit (100g)
Composition % Others components / mg

Water 87.4 Calcium 248 
Protein 25.4 Phytosterols 120 
Fats 52 Vitamin E 26.18 
Carbohydrates 4.8 Calories 576
Fiber 14.6 Saturated fatty acids 4.2 
Ash 5.8 Insaturated fatty acids 46.6

Source: Buelvas & Arrieta (2006).

Common names. Tropical Almond, Singapur of almond, almendra Myrobalan, 
almendro salvaje, Malabar almond, Ketapang, Kwang de Huu, almendra del mar, 
India almond. 

Fruit is a kind of big nut that tastes like almonds commercially produced. However it 
is not the same. It is also known as almond, it is an edible drupe, both the pulp and 
the seed; the latter marketed as walnut, especially in tourist areas. Fruit, about 7 x 5 
cm (but vary in size) are green at first, then yellow and finally, after falling from the 
tree, turn brown and their shape is flattened oval. Almond is not really a nut, belongs 
to another family. It is a drupe, that is a fleshy fruit that contains a bone where the 
core, like the peach or plum, but dry pulp. The edible seed that is within the bone of 

Figure 50. Almond (Terminalia Catappa)

Taxonomic classification 
Common names: Almendro de la India
Cientific name: Terminalia catappa 
Family: Combretaceae 
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this fruit, measuring 1.5 cm in length, is oval, with one of his finished in tip ends and 
the other rounded, compact, white and is covered by a thin shell of reddish brown . 
It contains large amounts of oil, in Table 46 the chemical composition is described.

Seed or “Coquito” is obtained by breaking the fruit, reminiscent of almonds (Prunus 
amygdalus) but these are completely different, they are of the family Rosaceae, like 
apple and pear. (Buelvas & Arrieta, 2006). Almonds have high levels of unsaturated 
fatty acids, which represent 93% of total fat, the most important being oleic acid. 
Almond is the dried fruit with higher content of fiber. Almonds are an important 
source of minerals like calcium, potassium, copper, Figure 50.

This tree is very much on the beaches of Covenas, Moñito; San Bernardo del Viento, 
Cordoba; forming a typical landscape. Strong and tough leaves trunk is also used 
by locals as plant stakes, firewood and gloomy. The bittersweet berries is used for 
serving drinks and vinegar for fish stews in Table 47 described below chemical 
composition.

Figure 51. Beach Grape (Coccoloba uvifera (L) Jacq.)

Taxonomic classification 
Common name: Beach Grape
Científic name: Coccoloba uvifera 
Family: Polygonaceae
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Table 47. Chemical composition of the fruit grape Beach (100g )
Composition % Others components/mg

Water 84.6 Calcium 23
Protein 3.2 Iron 12

Fat 2.3 Vitamin A 32
Carbohydrates 6.5 Phosphorus 10

Fiber 1.2 Thiamine 2
Ash 1.1 Riboflavin 3.4

Source: Author (2002).

Family Polygonaceae in Colombia is mainly grown as an ornamental tree also 
growing wild on the edge of our beaches of the Atlantic coast. The fruits grow in 
large clusters, which resemble those produced by the vine; hence the common 
name of uvero or sea grape. The flesh is juicy, astringent, with nice flavor. This fruit 
can be obtained by fermentation liquor with native flora microorganism craft. In 
Cordoba it is located in all towns along the coast to the Uraba Gulf and the of 
Morrosquillo Gulf, Figure 51.

Jobo Figure 52, is a native fruit of America belonging to the Anacardiaceae family, 
is similar to the plum funny bone, skin is bright yellow, the pulp is soft and acidic. 
It grows like the wild plum, has no use in the area, he refrains consumption by the 
belief that produce vomiting in Table 48 below relates to its composition.

Figure 52. Jobo (Spondias mombin L.) 

Taxonomic clasification 
Common name: Jobo
Cientific name: Spondias mombin 
Family: Anacardiaceae
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Table 48. Chemical composition of the edible portion of the fruit jobo (100g)
Composition (%) Oters components (mg)

Water 72.8 – 88.5 Calcium 26.0 – 31.4
Protein 0.6 – 1.4 Iron 2.2 – 70.5 
Lipids 0.1 – 2.1 Carotene 70.0 - 71.0
Carbohydrates 8.7 – 14.2 Phosphorus 27.0 – 40.0 
Fiber 0.6 – 1.2 Thiamine 6.74 – 9.41 
Ash 0.4 – 0.6 Riboflavin 0.05 – 0.19 
Calories 21.8 – 70.0 Ascorbic acid 11.0 – 166.0 
 Reducing sugars 6.7 – 9.4 Niacin 0.5 

Source: ICBF (2005)

Figure 53 illustrates the different stages of maturity, has ridges on its crust, in their 
state of maturity and reaches a very bright yellow uploaded a characteristic fruit aroma 
is perceived. Its harvest occurs only once a year, presenting abundant flowering, 
for the month of January-February and March first. Given their physicochemical 
characteristics has prospects for industrial use in jams, juices etc. Below in Table 
49, its chemical composition is listed. This bittersweet fruit, presents a very pleasant 
aroma, was found in the area of Lorica (Córdoba) its production is limited and born 
in the wild, currently is promoting his growing for agro-industrial use. There is little 
or no information on their composition, uses, botanical and biological aspects, has a 
pleasant flavor and aroma.

Figure 53. Guava Pelúa (Acerola) (Eugenia uniflora) 

Taxonomic classification 
Nombres común: Guayabita Pelúa
Nombre científico: Eugenia uniflora 
Family: Mirtaceae
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Table 49. Chemical composition of the edible portion of the fruit guayabita pelua (100g)
Composition % Others components / mg

Water 85.5 Calcium 12
Protein 2.3 Iron 34

Fat 0.8 Vitamin A 997.5 UI
Carbohydrates 12.1 Phosphorus 0.9

Fiber 1.1 Thiamine 0.8
Ash 0.5 Riboflavin 0.3

Source: Author, 2016

Table 50. Chemical composition the lulo teta fruit (100g)
Composición Other components

Water 67.3 Calcium 1.5
Protein 1.2 Iron 0.6

Fat 0.03 Vitamin A 1.34 UI
Carbohydrates 9.5 Phosphorus 0.21

Fiber 0.35 Thiamine 0.05
Ash 0.9 Riboflavin 0.4

Ascorbic acid 0-6
Niacin 0.07

Source: Author (2002).

The chichigua, cow udder, apple of Sodom, pichichio, chichitas (Colombia) is a 
perennial or annual plant of the Solanaceae family and a close relative of the tomato. 
His poisonous fruit is native to South America but has spread to the West Indies and 
the Caribbean. For Lulo Teta their appearance is very striking, found growing wild 
throughout the area of Cienaga de Oro area, this fruit (Figure 54) is not edible but 
has the peculiarity that its bark is very stable to deterioration.

Figure 54. Lulo Teta (Solanun mammosum)

Taxonomic clasification 
Common name: Lulo de teta
Cientific name: Solanum mammosum 
Family: Solanaceae
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Tabla 51. Chemical composition the edible portion of the fruit of confit ( 100g )
Composition % Others components / mg

Water 86.4 Calcium 32
Protein 3.2 Iron 24
Fat 0.5 Vitamin A 1322UI
Carbohydrates 23.6 Phosphorus 3,5
Fiber 0.6 Thiamine 0.6
Ash 0.4 Riboflavin 0.4

Source: Author (2002).

It is in the area of San Carlos, Buena Vista and Planeta Rica in Cordoba, it is still 
unknown and there is little advantage that is given. Bunchosia armeniaca, commonly 
known as peanut butter fruit, is a species of shrub or tree in the family Malpighiaceae 
native to northwestern South America (Colombia, Ecuador, Bolivia, Venezuela, Brazil 
and Perú), Figure 55.

Figure 56. Arazá (Eugenia stipitata McVaugh) family Myrtaceae

 

Figure 55. Fruit confit (Bunchosia armeniaca)

Taxonomic Classification 
Common name: Fruit confit
Cientific name: Bunchosia armeniaca
Family: Malpighiaceae
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Although this fruit is not native to the area, it is of Amazonian origin, is already small 
cash crops in areas of San Pelayo, Cereté is yolk yellow (Figure 56), with a padded 
shell, so which is very fragile. It has an exquisite aroma and flavor, with promising 
characteristics for agro industrialization. This fruit contains 2 to 4 seeds are covered 
with the pulp; given the large number of pulp pulp/seed yield is 89 % fresh 
consumption has been growing, but it should make a good postharvest handling in 
Table 52 the chemical composition described .

Table 52. Chemical composition of the edible portion of the Arazá fruit (100g)
Composition (%) Otehs components (mg)

Protein 10.1 Potasium 2.15 
Fat 2.0 Iron 87.0 

Carbohydrates 89.0 Vitamin A 7.75 
Fiber 6.07 Pectin 3.4 

Calories 39.8 cal Manganese 13.0
Zinc 11.0 Vitamin B1 9.84

Ascorbis acid 74.0
Vitamin C 74.0 

Source: Sánchez, P. Journal Ambientito. Nº 103 · Abril de 2002 

Given the high percentage of pulp (70%) it can be used to combine with other fruit. 
For its flavor and aroma has great potential for industries juices, nectars, ice cream, 
cocktails and wines. It also has good potential for the extraction of aromatic principles, 
for your very nice and exotic smell, so it could be used in the perfume industry. Its 
nutritional value is very similar to the orange, except for vitamin C, which is more than 
double in the Arazá. In Table 52 the approximate composition of the fruit is shown. 
Undoubtedly, this fruit of the forest, as happened in the past with mango, avocado, 
sapote, passionfruit and others, would strengthen the economy and quality of life in 
our rural areas. His precocious start production, high productivity, low seasonal crops, 
its high percentage of pulp and nutritional value as well as their adaptation to acid soils 
of low fertility, are factors that facilitate the development of this crop in our Caribbean. 
In the department of Córdoba also we find fruits that do not have a history within the 
taxonomic classification, as is the case of Valencia Guava or Warfare (Figure 57).

Valencia Guava. Occurs in quantity in the area of Tierralta and Valencia where he 
knows how vulgar Guayabita of Valencia, a name that comes from its use by guerrilla 
groups that settled in this area, in Table 53 the chemical composition described. 
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Table 53. Chemical composition the Valencia guava fruit (100g)
Composition (%) Others components (mg)

Water 82.5 Calcium 14
Protein 1.2 Iron 19
Fats 0.6 Vitamin A 39
Carbohydrates 14.5 Phosphorus 6.0
Fiber 1.1 Thiamine 0.2
Ash 0.5 Riboflavin 0.6
Niacin 0.4 Ascorbic acid 9.5

Source: Author (2002).

 

 

This fruit for 60-70 years, growing wild in the whole area of the valley of the Sinu, right 
now there are only very few trees in the area of Lorica, Figure 58, and in the Nudo 
del Paramillo, where little use which it is given in Table 54 the chemical composition 
relates. It is a fruit that is consumed as food in combination with beef in soups and 
stews throughout the savannah of Sucre and Cordoba. This fruit has very large seeds 
inside usually two, covered by a tough membrane that acquired characteristics brown 
meat once cooked to know very nice.

Figure 57. Valencia Guava. 

Taxonomic classification
Common name: Valencia Guava 
Cientific name: Psidium guajaba
Family: Myrtaceae

Figure 58. Membrillo (Gustavia sp.)

Taxonomic classification 
Common name: Membrillo
Cientific name: Gustavia sp.
Family: Lecythidaceae
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Table 54. Chemical composition of the edible portion of the fruit (100g)
Composition % Others components /mg

Water 79.5 Calcium 2,3
Protein 14.7 Iron 3.6
Fats 2.4 Vitamin A 1254UI
Carbohydrates 26.8 Phosphorus 2.0
Fiber 1.5 Thiamine 3.1
Ash 0.8 Riboflavin 2.2
Niacin 0.4 Ascorbic acid 3.2

Source: Author (2002).

Native to the Americas (north, central, and south) and the Caribbean, it is a tree 
that measures up to 30 m in height and has thick branches. Despite being a plant 
recognized in the Formulario Nacional de Fito y Apifármacos.

A new compound trans-3-methoxy-4,5-methylene-dioxycinnamaldehyde has been 
isolated from the aerial parts of Cassia grandis (Caesalpiniaceae) along with the 
known compounds aloe emodin, centaureidin, catechin, myristicin the structure of 
was determined by spectral methods.

Table 55. Chemical composition of Cañandonga fruit (100g)
Composition % Others components (mg)

Water 82.5 Calcium 45
Protein 5.5 Iron 325

Fats 1.1 Vitamin A 244UI
Carbohidratos 9.5 Phosphorus 7613

Fiber 1-5 Thiamine 4.6
Ash 1-4 Riboflavin 1.4

Ascorbic acid 23.1
Niacin 0.6

Source: Food composition table FAO (2006)

Figure 59. Cañandonga (Cassia grandis L)

Taxonomic Classification 
Common name: Cañandonga
Cientific name: Cassia grandis L
Family: Caesalpin
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The Cassia grandis L. (Figure 59), popularly known as Cañandonga, is a tree that 
is attributed antianemic properties. For medicinal use of this species are now on 
the market three Ferroscassia dried drug dosage forms, infusion and powder for 
instaferross. Cassia grandis L. is a tree up to 30 meters high, with spreading branches; 
Native to Central America, the Caribbean and northern South America, being 
in open fields, roadsides and pastures. The leaves contain anthraquinone (aloe-
emodin, chrysophanic acid, physcion, Queen), barakol, flavonoids (kaempferol), 
leucoanthocyanins and saponins. In the fruit it has been found cinnamic acid and 
sugars. The seeds contain flavonoids and polysaccharides. (Chemical Magazine 
Cuban, 2002). Cordoba is on the banks of the Middle Sinu and wild in municipalities 
such as San Andrés, Chima, Sahagun, Lorica, Tuchín, village of San Andres Cordova 
Cereté, Cienaga de Oro; It has a peculiarity and its odor, which is not very appetizing.
 

 

Table 56. Chemical composition of the edible portion of the fruit carob (100)
Composition (%) Others components (mg)

Water 82.5 Calcium 16
Protein 6.4 Iron 26
Fat 1.5 Vitamin A 840 UI
Carbohydrates 9.5 Phosphorus 3.0
Fiber 0.5 Thiamine 0.9
Ash 0.3 Riboflavin 1.2

Ascorbic acid 6.4
Niacin 0.5

Source: Food Composition Table ICBF (2005).

This fruit is a very hard shell (Figure 60) containing therein a beige powder; this dust 
is stuck to the seeds which can be several depending on the size of the sheath, as 
cañandonga, the pulp has an unpleasant odor. Handcrafted this powder is used 
to give consistency to soups, jams, jellies, industrially known as polysaccharides 

Figure 60. Carob tree. (Hymenaea courbaril)

Taxonomic classification 
Common name: Algarrobo, amami-gum
Cientific name: Hymenaea courbaril
Family: Caezalpiniac
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alginates are obtained. The fruit were a major food for the indigenous population. 
The smell is not considered unpleasant by those who eat it. The pulp inside the hard 
shell appears like miniature soluble fibers that dissolve easily in water or milk, which 
it thickens. Some like to add sugar for more sweetness, and if eaten raw it can tend 
to stick in the mouth like dry dust. It is one of the richest vegetable foods known 
because of its high concentration of starches and proteins.
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CHAPTER 2.
VEGETABLES
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2.1 VEGETABLES

2.1.1. Definition
Hortal term derives from the Latin hortualis turn comes from the garden, and 
means vegetables, legumes and other edible plants grown in orchard. the name 
of vegetables It is used to distinguish the green parts and vegetable to designate 
seeds and fruits green legume. Vegetables are woody plants, used to power the man 
who takes advantage of its low calorie and high in protein, minerals and vitamins. Its 
special feature is that they employ without suffering any industrial transformation, 
and cultured in intensive, requiring much labor, usually eaten fresh, dried, cooked or 
preserved in different ways.

2.1.2. Some promising vegetables and their families found in the region of the Sinu

a) Family of Bixáceas. Achiote (Bixa orellana) Figure 61 is a spiny capsule, the shape 
varies from nearly spherical to conical two to six centimeters in length, is purplish 
red. It is of great commercial value since the Annatto or Achiote contains a yellow 
dye (bixin)

Serving fleshy (red- orange aryl ) that surrounds the seed industrially extracted a dye 
appreciated to give color to food products (cheese, butter) oils, waxes, varnishes, 
paints, cosmetics and fibers textiles (silk and cotton). For the dye (“oriana”) seeds 
were put in hot water. They let stand a few days and then strain the liquid, the seat 
being coloring. Another way is to prolong boil until a paste is produced. He dye is 
not very stable to light. The seeds containing 40 to 45 % cellulose, 3.5 to 5.5 % of 
sucrose, 0.3 to 0.9 % essential oil, 3 % oil, 4.5 to 5.5 % pigment, 13 to 16 % protein, 
and as alpha and beta carotenoids and other constituents. He oil extracted from the 
seeds is the main source of the pigments bixin and norbixin classified as carotenoids. 
In table 57 is Chemical composition.

Figure 61. Achiote (Bixa orellana) 

Taxonomic classification 
Common name: Achiote
Cientific name: Bixa orellana
Family: Bixaceae
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Table 57. Chemical composition of the vegetable achiote (100g)
Composition (%) Others components (mg)

Water 59.5 Calcium 8.5
Protein 3.5 Iron 2.4
Fats 2.5 Vitamin A 60.5
Carbohidratos 105 Phosphorus 12.0
Fibrer 0.6 Thiamine 1.2
Ash 0.9 Riboflavin 0.1

Ascorbic acid 2.2
Niacin 0.4

Source: ICBF (2006)

b) Cucurbitaceae family. The vegetables most representative of this family is the 
Ahuyama (Cucurbita maxima) Figure 62, this vegetable is cylindrical or conical, soft 
and almost spongy form (Rice, 1993). It is highly regarded in the industry of canned 
and instant soups, as feedstock has very definite characteristics of flavor, aroma and 
color or as a substitute in gravy mixes in Table 58 the chemical composition is related, 
is very rich in vitamin A.

Table 58. The chemical composition (squash) Ahuyama vegetable (100g)
Composition (%) Others components (mg)

Water 88.30 Calcium 26 
Protein 0.90 Iron 0,30 
Fats 0.40 Vitamin A 3.400 U.I
Carbohydrates 8.40 Phosphorus 87 
Fiber Thiamine 0.08 
Ash 0,90 Riboflavina 0.05 
Niacin 0.70 Ascorbic acid 4.0 

Source: (Moreno, 1995)

Another vegetable that is part of this family is the Pumpkin ( Cucurbita pepo) Figure 
63 whose shape is cylindrical or conical , its light green rind contains a pulp whitish 

Figure 62. Ahuyama (Cucúrbita maxima)

Taxonomic classification 
Common name: Ahuyama
Cientific name: Cucúrbita maxima 
Family: Cucurbitaceae 
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firm that houses inside numerous seeds (León, 1989). Among the applications that 
used this vegetable is preparing purees, soups, salads, sweets, cakes, pickles and 
various culinary dishes. In Cordoba annual production pumpkin is 180 Ton, occupying 
a cultivated area of about 9 hectares (SADECOR, 2003) its chemical composition is 
described in Table 59.

Table 59. Chemical composition of the vegetable pumpkin (100 g)
Composition (%) Others components (mg)

Water 82 Calcium 9.0
Protein 2.2 Iron 2.0
Fats 0.3 Vitamin A 30 UI
Carbohydrates 5.5 Phosphorus 9.0
Fiber 6.3 Thiamine 0.4
Ash 0.8 Riboflavin 0.5

Niacin 0.3
Source. Food CompositionTable. ICBF. 2005

Within this family find another vegetable with great features for its use, the cucumber 
(Cucumis sativus) (Figure 64), originally from Asia, is a vegetable that has other 
products widely accepted and used in the cuisine of the Caribbean coast, cucumbers 
are fruits that although originaros Asia, today they appear as cultivated plants in 
warm climates in many countries. There are different some larger species used to eat 
fresh salad Cucumis sativus; smaller, as the Indian species Cucumis anguria, used as 
a spice for pickling vinegar.

Cucumber in two figures varieties 64 and 65, best known in Cordoba cucumber and 
white respectively, much used fresh for making salads, occurs tech way around the 
city of Monteria in plots previously conditioned to vegetable production, then relates 
in Table 60 the chemical composition.

Figure 63. Pumpkin (Cucúrbita pepo)

Taxonomic classification 
Common name: Calabaza
Cientific name: Cucúrbita pepo.
Family: Cucurbitaceae
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Table 60. Chemical composition of the edible part of the cucumber cohombro (100g)
Compostion (%) Others components (mg)

Water 96 Calcium 17 
Protein 0.7 Iron 0.3 
Fats 0.2 Vitamin A 2 
Carbohydrates 2 Phosphorus 22 
Fiber 0.5 Potasium 140 

Vitamin C 11 
Vitamin B2 0.03 
Vitamin B3 16 
Sodium 8 
Vitamin B1 0.03 

Source: Food composition Table ICBF 2005.

Table 61. Chemical composition of the edible part of the vegetable white cucumber (100g)
Composition (%) Others components (mg)

Water 81.5 Calcium 7.0
Protein 2.6 Iron 3.0
Fats 0.8 Vitamin A 920 UI
Carbohydrates 4.6 Phosphorus 8.5
Fiber 1.2 Thiamine 0.4
Ash 0.9 Riboflavin 0.6

Source. Food Composition Table ICBF (2005).

Figure 64. Cucumber (Cucumis sativus)

Clasificación Taxonómica
Nombre común: Pepino cohombro
Nombre científico: Cucumis sativus.
Familia: Cucurbitaceae

Figure 65. White cucumber 
(Cucumis sativus). Var. Blanco

Taxonomic classification 
Common name: White cucumber
Cientific name: Cucumis sativus
Family: Cucurbitaceae 
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c). Solanaceae Family. Among other tropical species of great economic value are 
eggplant (Solanum melongena) Figure 66, originating in India. Eggplant cultivation 
has not reached great importance, perhaps because of the abundance of similar 
fruits and the low resistance to diseases and nematodes (León, 1989). The shape 
and structure of the fruit are very different. Depending on the variety, the fruit is 
globose, dwarf or long, slim and curved. The best known are the Long Purple, long 
and purple; Easter Egg, white and ovoid, Black Enorma, one of the larger varieties, 
and Serpentinum, elongated and light green (Ferreao, 1999). In the most common 
commercial cultivars are spherical or pear-shaped and its length ranges from 10 to 
25 cm. Inside reveal irregularities in its structure, internal fruit color can be purple, 
green or white (Gallo, F. 1996).

The family Solanaceae, eggplant is widely accepted because of its high nutritional 
value, it relates in Table 62 and is rich in iron.

Table 62. Chemical composition of the edible portion of eggplant vegetable (100g)
Composition (%) Others components (mg)

Water 93 Calcium 11 
Protein 1.2 Iron 6
Lípids 0.2 Vitamin A 3 
Carbohydrates 4.4 Phosphorus 25 
Fiber 2.8 Vitamin C 6 

Vitamin B1 0.04 
Vitamin B2 005 
Potasium 218 
Sodium 8 

Source: Food Composition Table ICBF (2005).

Figure 66. Eggplant (Solanum melongena)

Taxonomic clasification
Common name: Eggplant
Cientific name: Solanum melongena
Family: Solanaceae
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Across the Atlantic coast is of great use for the preparation of salads, scrambled 
and small varieties for making pickles, it contains a large amount of water, while the 
percentage of carbohydrates, proteins and fats is very low. It lacks fiber except a small 
amount to the skin and seeds. The majority mineral is potassium, plus small amounts 
of calcium, magnesium and phosphorus. Regarding the vitamin content emphasizes 
its small amount of vitamin C, provitamin A and folate. For its low caloric value can 
be part of any weight loss program. For this we must eat roasted or cooked in cream, 
alone or with other vegetables, because if it absorbs large amounts fry frying oil, 
greatly increasing their caloric value. In Cordoba it is grown in the area Mateo Gomez 
Retreat Indians Pelayito and San Pelayo, also in coastal areas of Tierralta and Valencia 
are important vegetable supply centers in regional markets. Another vegetable of 
great commercial importance grouped in this family is the tomato (Lycopersicon 
esculentum) Figure 67, which is a bi plurilocular berry or that can reach a weight 
ranging from a few milligrams to 600 grams. It consists of the pericarp, the placental 
tissue and seeds. The fruit can be harvested by separating the abscission zone of the 
stalk, as in industrial varieties, which is undesirable presence of the petiole or stalk 
can be separated by binding region fruit (Wills, R et al. 1989). Its shape can be round, 
globular, globular flattened or oval, depending on the type, the color varies from 
orange-red to deep red; light yellow, and green; It has a smooth appearance and 
must be firm to the touch at harvest.

The tomato is the most common vegetable in the world and the greatest economic 
value. Their demand increases continuously and with it its cultivation, production and 
trade. The annual increase in production in recent years is mainly due to the increase 
in performance and a lesser proportion to the increase in acreage. In Table 63 the 
chemical composition is described. The tomato is mainly consumed fresh in salads, 
baked or fried. On a much smaller scale it is used as a pickle.

Figure 67. Tomatoes creole
(Lycopersicum esculentum)

Taxonomic classification 
Common name: Tomatoes creole
Cientific name: Lycopersicum esculentum
Family:Solanaceae
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Table 63. Chemical composition of the vegetable Creole tomato (100g)
Composition (%) Others Components (mg)

Water Calcium 7.0 
Protein 1.2 Iron 0.6 
Lípids 0.2 Vitamin A 3 
Dry matter 6.2 Vitamin C 23.0 
Fiber 0.7 Niacin 06. 

Energy (Kcal.) 20.0
Carotene 0.5 

Source: Food Composition Table ICBF (2005).

In this group we find the Solanaceae or sweet chili dog that has the advantage of 
drying out in the sun without losing its properties which are stored and transported 
easily. The sweet pepper (Capsicum annuum L.) Figure 68, is a native crop of tropical 
America, has characteristics of shrubby plant. The fruit has rhomboid form, medium 
between 2 and 3 cm in diameter (Romero, N. et al, 1999). Production is seasonal, with 
increased supply of fruits during the winter time. In the dry season, the yields are very 
low and generated losses for producers because the crops depend only on rainfall 
(Sanchez, C. et al, 2003). In the department of Cordoba are also other varieties like the 
chili pepper (Capsicum annum lonsum) Figure 69, sneak pepper, chili bird beak also 
tecnificados few crops of other species adapted to the environment as the habanero, 
jalapeno, Tabasco (Capsicum frutescens) Figure 70, among others. The Jalapeño is 
cultivated in a technical area of   Pueblo Nuevo Córdoba, which is marketed for export.

Figure 68. Sweet pepper 
(Capsicum annum grossum) 

Taxonomic classification 
Common name: Sweet pepper
Cientific name: Capsicum annum grossum
Family: Solanaceae

Figure 69. Chili pepper 
(Capsicum annum longum)

Taxonomic classification 
Common name: chili pepper
Cientific name: Capsicum annum longum
Family: Solanaceae
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Table 64. Chemical composition of the edible part of the vegetable pepper (100g)
Composition % Others components (mg)

Water 81.10% Calcium 29 mg
Protein 2.20% Phosphorus 65 mg
Fats 1.60% Iron 1.0 mg
Carbohydrates 9.90% Vitamin A 4600 UI
Fiber 4.20% Phosphorus 65 mg
Ash 1.0% Thiamine 0.07 mg
Ascorbic acid 100 mg Riboflavin 0.20 mg
Niacin 1.60 mg

Source: Food Composition Table ICBF (2005).

There are many uses for the natural or processed fruits of Capsicum annuum L. 
Besides consumption in fresh, cooked, or as a condiment or “spice” in typical food 
from different countries, a wide range of industrial products used in human food: 
frozen, dried, pickled, canned, pasta and sauces (Cano, 1998). Considering the 
nutritional contribution made by the Sweet pepper represented in mainly ascorbic 
acid, in addition to other nutrients such as vitamin A, phosphorus, potassium and 
proteins, their industrialization is under development, as plant product, in the region 
Sinu just beginning a semi-industrial process in the manufacture of products such as 
vinegars, pickles, sauces, “pussy pepper”, etc. In Table 64 the chemical composition 
is described.

Because the fruit of sweet pepper (Capsicum annuum L.), does not last more than two 
weeks after collection and maturation, according to Romero et al (1999), the search 
for alternatives is needed to conserve and maintain fruit quality may dispose of it in 
any season. In Table 65 the chemical composition of Tabasco pepper described.

Figure 70. Tabasco (Capsicum frutescens)

Taxonomic classification 
Common name: Tabasco
Cientific name: Capsicum frutescens 
Family: Solanaceae
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Table 65. Chemical composition of the edible part of the tabasco pepper (100g)
Composition (%) Otros components (%)

Water 82.0 Calcium 30
Protein 1.8 Iron 67.0
Fat 1.1 Vitamin A 4500 UI
Carbohydrates 12.0 Phosphorus 70
Fiber 3.8 Thiamine 0.05
Ash 1.0 Riboflavin 0.20

Ascorbic acid 110.0
Niacin 2.0

Source: Food Composition Table ICBF (2005).

Another variety of pepper, very appreciated in the entire Atlantic Coast is the Sneak 
pepper, (Figure 71), small size of about 10-12 cm long, used for the preparation of 
a peculiarly American type of vinegar and native, such as the vinegar with serum 
(fermented product obtained from fresh milk ) to which you add the peppers whole 
way, for a very spicy drink that serves both to flavor some dishes of the region. In 
Table 66 the composition relates sneak chili.

Table 66. Chemical composition of the edible part of the Sneak chili (100g)
Composition (%) Otros components (mg)

Water 83.5 Calcium 28
Protein 1.2 Iron 60
Fat 0.9 Vitamin A 3900 UI
Carbohydrates 13.0 Phosphorus 65
Fiber 3.4 Thiamine 0.9
Ash 1.0 Riboflavin 0.2
Capsaicin Ascorbic acid 95.0

Niacin 1.9
Source: Food Composition Table ICBF. 2006

Figure 71. Chili sneak 
(Capsicum frutescens – var chivato) 

Taxonómic classificatión 
Common name: Sneak pepper, Ají chivato
Cientific name: Capsicum frutescens-var chivato
Family: Solanaceae
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d). Family Brassicaceae. To this family belong important food plants such as cabbage 
(Brassica oleracea L.) Radish (Rhapanus sativus) Figure 72.

Table 67. Chemical composition of the edible part of the Radish (100g)
Composition (%) Others components (mg)

Water 94.0 Calcium 21 
Protein 0.6 Potasium 232 
Fat 0.54 Vitamin C 22.8 
Fiber 1.6 Phosphorus 18 

Sodium 24 
Magnesium 9 
Carbohydrates 3.59 

Source: Food Composition Table ICBF.2006

It is widely grown, there are numerous varieties, among which we can mention the 
white, red or black, the latter two which seem to have more properties for the body. 
It is believed that comes from South Asia and was widely used in antiquity, as is 
known by the constant references to it have both Egyptian and Roman culture. In 
radishes is plenty of vitamin C which is a fundamental antioxidant (Arrázola, 2006) 
likewise vitamin is also necessary for collagen formation in Table 67 the values   of the 
components shown radish.

Radish is a vegetable of popular consumption, including drinks and salad in the 
middle Sinu, the form of production in the area occurs in small plots in home gardens 
located in places like Cereté, Lorica, Cienaga de Oro, Ye and Planeta Rica.

e). Apiaceae family. It is notable for having many important plants for food or 
seasonings such as carrot, celery, cumin and others. This group includes parsley 
(Petroselinum crispum) widely used as edible. It is a biennial herb up to 80 cm long, 

Figure 72. Radish (Rhapanus sativus)

Taxonomic classification 
Nombre común: Radish, Rábano
Cientific name: Rhapanus sativus
Family: Brassicaceae
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hairless, thin stems and leaves of triangular outline of two to three times pinnate, with 
leaflets whole upper and basement with these serrated or toothed. Flowers grouped 
in umbels of 8-20 radios, are yellowish green. The fruits are subglobose or ovoid, 
aromatic, with five equal ribs. The leaves are eaten raw in salads and vegetables 
(especially in Mediterranean countries) as they are an important source of vitamins 
A and C. The plant parsley (Figure 73), also used fresh or dried as a condiment to 
flavor salads, soups, meat or fish stews and sauces. In the seeds is an essential oil 
containing apiol and myristicin and is used to flavor soaps, perfumes and creams. 
It also has medicinal properties as a diuretic, emmenagogue, antispasmodic and 
antiflatulent. Below in Table 68 the chemical composition relates.

Table 68. Chemical composition of the vegetable Parsley (100g)
Composición (%) Otros componentes (mg)

Water 91 Calcium 39
Protein 4 Iron 22
Fat 1 Phosphorus 29
Vitamin C 150 Potasium 110
Energetic Value 62 Vitamin C 150

Source. Food composition table FAO (2004).

They have grown more than 35 varieties because of its importance as an edible 
species, among which are Petroselinum segetum and P. sativum, with the same 
properties. The main components of parsley are: Amino acids: lysine; acids: 
Ascorbic (Vitamin C); folic, nicotinic (ground), oleic, palmitic, petroselinic (seed); 
rich in essential oil: apiol (leaves and especially seeds) furocoumarines: bergapten 
and xanthotoxin (especially in young shoots), alpha-pinene, beta-pinene, beta-
caryophyllene, beta-phellandrene, myrcene (seed); Alkaloids: miristicina; minerals: 
potassium, calcium, phosphorus, magnesium, iron, zinc. etc. (Fenema 1993). 

Figure 73. Parsley (Petroselinum crispum)

Taxonomic clasification 
Common namee: Parsley, Perejil
Nombre científico: Petroselinum crispum
Familia: Apiaceae
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The essential oil, mainly for their composition in apiol, miristicina, bergapten and 
xanthotoxin is very toxic, so use (Cheftel 2000) is not recommended. Within this 
group there is a vegetable prized for their high nutritional value, spinach, Table 69 
describes its chemical composition. There are many varieties; In this research also 
found the purple spinach, Table 70 is also related to their chemical composition.
 

Table 69. Chemical composition of the vegetable spinach (100g )
Composition (%) Others components (mg)

Water 89 Calcium 90 
Protein 1.2 Iron 4 
Carbohydrates 2.6 Vitamin A 1 
Lípids 0.3 Phosphorus 45 
Fiber 2.2 Vitamin C 30 

Vitamin A 1 
Vitamin B2 0.2 
Potasium 500 
Vitamin B1 0.1 

Source. Food composition table ICBF (2015).

Spinach Bassella alba (Figure 74) was first cultivated in China. Three species of 
spinach, all of them are grown as food plant, good to eat their cooked mature leaves 
or, when they are tender, in salads. Spinach are some of the most prominent anti-
cancer foods. The reason for this property is in its wealth in beta carotene than 
carrots, (Cheftel 2000) which traditionally has been considered as the queen of this 

Figure 74. Spinach (Bassella alba)

Taxonomic classification 
Common name: Spinach Espinaca
Cientific name: Bassella alba
Family: Amaranthaceae
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component. Considering the high water content above 92% and with 22 Kcal per 
100 g (16 when boiled) are very appropriate diets, table 70. In this regard, to make 
better use of their properties, the best way is to eat them raw in salads when they 
are very tender, although it should be do daily and with small doses, to prevent 
accumulation of oxalic acid. It is an easily digestible food rich in fiber, so it is useful 
to avoid constipation. They are rich in vitamins A, B, C and E, potassium, calcium 
and phosphorus. It has a high content of folic acid (folate). There are varieties with 
purple stems, Figure 75, which are also used to prepare salads, agro industrial level 
is expected to have good uses.

Figure 75. Spinach (Bassella alba). Var. Purpure 

Table 70. Chemical composition of the vegetable spinach (100g)

COMPOSITION CANTIDAD (mg)

Crudas verdes Hervidas 

Water (g) 92, 2 94,5 
Energy (Kcal) 22 16 
Fat (g) 0, 30 0,2 
Protein (g) 2, 20 1,7
Carbohydrates (g) 3, 90 2, 8 
Fiber (g) 2, 8 2 
Potasium (mg) 449 285 
Calcium (mg) 210 158 
Phosphorus (mg) 28 18 
Sodium (mg) 21 14 
Magnesium (mg) 11 7 
Iron (mg) 1,5 0,8 
Vitamin C (mg) 130 65 
Vitamin A IU 9900 8200 
Folates (mcg) 159 73 
Niacin (mg) 0, 67 0,43 

Source: Author (2015)
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Another prized vegetable in the area of the Caribbean coast, is the long Kidney beans 
(Figure 76) is consumed by adding other ingredients such as egg, onion, carrot, is 
cultivated in all areas of the Atlantic coast in Córdoba production it is permanent using 
irrigation systems implemented by hand. It is used as accompaniment simulating 
a salad. Cordoba is grown using traditional methods in almost all municipalities, 
villages and hamlets, consumed in a tender given its characteristics.

For consumption is required to be the most tender possible without reaching half its 
maturity period, is characterized by containing similar to those of beans in their pods, 
seeds, their excess consumption can produce raw favismo. The bean is industrialized, 
although it is consumed fresh, it also produces a conserved canned or packaged 
beans, ready for consumption or to be combined with other food, below in Table 71 
described composition.

Table 71. Chemical composition of the edible part of the vegetable beans ( 100g)
Composición (%) Otros componentes (mg)

Water 90 Calcium 40 
Protein 2 Iron 1 
Carbohydrates 5 Vitamin A 67 
Lípids 0.2 Phosphorus 40 
Fiber 2.5 Vitamin C 24 

Vitamin B1 0.06
Vitamin B2 0.1 
Vitamin B3 60 µg
Sodium 10 
Potasium 270 

Source: Food Compostión Table. ICBF. 2005

Figure 76. String bean (Vicia faba). Var. Large

Taxonomic clasificatión 
Nombre común: Bean
Cientific name: Vicia faba
Familya: Fabaceae
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PROCESSING FRUITS AND VEGETABLES

On the Atlantic Coast and in general in Colombia are large post-harvest losses due 
to the large amount of vegetables produced there an oversupply of product in times 
of crops. Currently there is little that can be obtained as scientific information about 
the possibility of agro industrialization of many promising plant in Colombia, here 
are some alternatives are presented. Recent reports indicate that at present due to 
lack of appropriate knowledge and technology of our plants, in terms of production 
and processing and the disparity in postharvest handling, storage and use of them 
is diminished in approximately 50% (FNC, 2001). Day by day the current situation, 
the farmer leaves their lands and migrates to the city causing great misery belts that 
can be seen in large cities, increasing directly social problems. We have to seek the 
sector’s competitiveness compared to other countries, which have incentives and 
there is real support for research especially in the primary sector of the economy.

Agribusiness is conceived as a new wave of development in rural areas, helping to 
strengthen the agriculture, raise income, prevent rural emigration and thus allows 
the development of small farmers and rural communities. The new agribusiness is 
based on knowledge and education of rural human resources through formal and 
non-formal education, more useful and relevant to the needs of agribusiness and 
assembled more practical content to respond to new market trends requires healthy, 
stable and reliable producers with a uniform and verifiable quality, so to eliminate 
the misconception that in rural areas can not produce quality and reliable.

This book agro-industrialization of fruit and vegetables on the issues addressed 
pulp, juice, jam, dehydration, nectars, jams, etc. from the point of view of the use of 
agricultural crops, semi-industrial methods and / or small scale, in order to serve as 
a guide in the implementation and / or development small business semi industrial

3.1 SOME USED EQUIPMENT INDUSTRY PLANT.

For processing the different vegetables in the industry is used a number of teams 
from different technologies, depending on the sophistication of each company, it is 
how some are described below:

Wash Tubs, Sprinklers wash, Work tables in stainless steel, Conveyors, pulping, 
Refiners, Picks, Tunnel exhausting, Homogenizers, Storage tanks with agitators built, 
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Pasteurizers of plates and tubes, Evaporators single or multiple effects, cooling plates, 
Filling, Balers, Packaging, Labeling, and storage.

3.2 PROCUREMENT OF TROPICAL FRUIT PULP

3.2.1 Definition
The pulp is defined as the result obtained after maceration, grinding or liquefied 
of fruits and vegetables and free of seeds and peel. In the processing of fruit and 
vegetables should take into account certain steps or criteria that determine a good 
final product; in the case of the preparation of pulps the initial step is to have a raw 
material (fruit processing), completely healthy in all respects, without any pollution.
The popular belief is that the fruit pulp are from the same, but damaged, rotting, 
infested, bruised, etc. nothing more false than that, as a fundamental principle in food 
processing is the best quality of raw materials depends on obtaining a good final 
product. In quality control pulps are considered quality physicochemical parameters, 
organoleptic and microbiological that determine the characteristics of the product, 
among these are parameters: soluble solids (Brix), total solids, nutritional compounds 
such as carbohydrates, amino acids, pigments, vitamins determine the market value 
of the pulp.

Among the different types of pulps that exist we are:

• Sweetened raw pulp, frozen pulp, pasteurized pulp, ultra pasteurized pulp, 
dehydrated pulp, concentrated pulp, lyophilized pulp.

3.2.2 Materials and Equipment

• Scales, Buckets, Spatulas, Plastic bags, Washer, pulper, refiner, receipt tanks, 
Pasteurizer, Potentiometer, Sodium benzoate - Potassium sorbate, 0.1N Sodium 
hydroxide, Phenolphthalein, Refractometer. 

3.2.4 Process description

3.2.4.1 Receiving the raw material
The fruit is received at the plant, for which parameters must be accepted or 
punishment, such as: maturity index, size, color, etc.
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Weighing of fruit

Sorting / Classification

Washing

Blanching

Pulping

Receiving of fruit

Finishing

Heat Treatment

Cooling

Storage

Packaging

3.2.3 Flow diagram for obtaining pulps

85-90°C x 5 min

72°C x 15 sec.

65°C x 30 min.

Mixing is optional with 
sugar and citric acid.
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3.2.4.2 Weighing of fruit
Once the fruit is necessary to weigh received in order to determine the amount 
received, essential to know the operation returns data, this value is reported to the 
supplier.

3.2.4.3 Sorting / Classification
This is done in dry trying to pick the fruit suitable as process conditions, the 
classification is for the purpose of determining organoleptic, physical-chemical and 
microbiological required to use the fruit for pulping characteristics.

3.2.4.4 Washing 
There are two ways to do this, dip or spray depending on the type of washing machine 
that you count.

• Immersion: fruit is introduced into a channel with hot water in order to help 
remove particles and dirt. This washing can be combined with hot and cold 
water.

• Spray: the fruit is subjected to the action of the force of the water droplets in a 
jet, while turning the fruit into the washing machine, it can also be combined 
with hot and cold water.

3.2.4.5 Blanching
This process step is very important in the quality of the final product. Set the natural 
color of the fruit, inactivate enzymes that can affect the final color and aroma of 
the pulp, put the fruit in its structure for pulping: With blanching the following 
benefits are achieved. Blanching should be in tropical fruit at a temperature of 96 °C 
approximately, for a time not exceeding 6 minutes. This can be done in a pot.

3.2.4.6 Pulping 
It is the key stage of the processing, it is time that the edible part of the fruit (pulp) from 
other constituents of the fruit as seeds and peel are separated. This step is performed 
by a pulping that can be horizontal or vertical depending on the needs. For some fruits 
where the release of the shell is difficult as the case of the pineapple guava is advisable 
manually or not done, micro enterprise level. Analyzes carried out are:

• Acidity
• ºBrix
• Color, flavor, taste
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It is also essential to know the seed and shell shrinkage to determine the yield of fruit 
during processing.

3.2.4.7 Finishing
This step is necessary because often find lots of fiber and seed particles that are 
integrated into the pulp during the pulping. These particles beyond its control should 
go for a more homogeneous and good quality product. The screen openings of the 
refinery are of smaller caliber than those used in the pulper, so smaller particles 
are retained which became flesh in the previous stage. The product obtained after 
refining, is the raw pulp, hereinafter this may be subjected to different treatments 
depending on the useful life and subsequent uses that are required, then follow the 
steps specified for pasteurized pulps .

3.2.4.8 Heat treatment (Pasteurized) 
Performed on a plate pasteurizer or tube depending on the viscosity for the type of fruit 
used, also it can be used for pots pasteurized pulp. The purpose of the pasteurization 
is to inhibit microbial flora present in addition to controlling certain enzymes which do 
not alter the product subsequently, causing physicochemical changes.

It must be performed at temperatures of 72 °C for a time of 15 sec, or 62 °C for 
30 minutes. It is important to control the temperature of pasteurization as high 
temperature gelation phenomenon occurs, creating problems in the team, often 
plugging circulation ducts pasteurizer. 

3.2.4.9 Cooling
This step is necessary to condition the pulp, add the required additives such as: 
preservatives, preservatives, stabilizers, etc. should let stand the pulp pasteurized 
constant stirring until a temperature of 42 °C. Once the desired temperature is 
achieved proceeds to add the additives, which do not undergo any alteration in these 
conditions. To adjust the pH of the pulp citric acid is used generally. As is commonly 
used preservative sodium benzoate and potassium sorbate mixture in a maximum 
dose of 0.1% of the total weight

3.2.4.10 Packing
The pulp can be packaged or packaged according to the specifications of the 
product, the packaging helps protect the product quality isolating it from possible 
contamination from the external environment; so it is necessary to check the 
conditions in which is the type of packaging you decide to use.
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3.3 NECTARS PROCESSING

3.3.1 Definition
Nectar is defined as the product of the mixture of juice, pulp or fruit concentrate 
with water, additives and permitted ingredients. Resolution 7992/1991. The general 
characteristics shown nectars organoleptic and physico-chemical type as:

• Aroma: natural
• Pulp content: 19% minimum
• pH> 2.5
• Titratable acidity:> 0.2 citric acid

Nectars are in our environment, essential in the production of all tropical fruit industry 
because it is another way to take advantage of the fruits to dispose of them at any 
time of year and generate added value. Thus nectars find the widest range of tropical 
fruits such as mango, tamarind, pear, apple, pineapple, passion fruit, etc. For the 
student it is essential to handle concepts for the production of juices and nectars, be 
clear about the differences between them and each of the processing steps involved 
for each product. The pulps provide a minimum nectar % soluble solids, then some 
of these values   are shown:

Table 72. Minimum contribution of soluble solids of some fruits (100g)
FRUIT % Solubles Solid (saccharose )
Grape 24

Toronja 24
Tamarind 18
Pineapple 3

Pear 18
Orange 36

Blackberry 18
Guava 44

Source: Author, 2015

When a mixture is taken and an average is taken into account with the highest percentage 
fruit predominant. Nectars include: natural, sweetened, concentrated juices like.

3.3.2 Materials and Equipment
Scales, buckets, spatulas, plastic bags, glass jars with lids, washer, pulper, refiner, 
receipt tanks, pasteurizer, potentiometer, bureta, beakers, additives: sweeteners, 
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3.3.3 Flow diagram for nectars production

Weighing of fruit

Sorting / Classification

Washing

Blanching

Pulping

Receiving of fruit

Finishing

Mixing 

Deaerated

Homogenized

Pasterized

Quality control

Packaging Marketing

85-90°C x 5 min

Sugar, citric acid, 
preservatives are added
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acidifiers, Sodium benzoate - Potassium sorbate, 0.1N Sodium hydroxide, 
Phenolphthalein, Refractometer.

3.3.4 Process description

3.3.4.1 Receiving the raw material
The fruit is received at the plant, for which parameters must be accepted or 
punishment, such as: maturity index, size, color, etc.

3.3.4.2 Weighing of fruit 
Once the fruit is necessary to weigh received in order to determine the amount received, 
essential to know the operation returns data, this value is reported to the supplier.

3.3.4.3 Sorting and Classification 
This is done in dry trying to pick the fruit suitable as process conditions, the 
classification is for the purpose of determining organoleptic, physical-chemical and 
microbiological required to use the fruit for pulping characteristics.

3.3.4.4 Washing 
There are two ways to do this, dip or spray depending on the type of washing machine 
that you count.

• Immersion: fruit is introduced into a channel with hot water in order to help 
remove particles and dirt. This washing can be combined with hot and cold water.

• Spray: the fruit is subjected to the action of the force of the water droplets in a 
spirt, while turning the fruit into the washing machine, it can also be combined 
with hot and cold water.

3.3.4.5 Blanching
This process step is very important in the quality of the final product. Set the natural 
color of the fruit, inactivate enzymes that can affect the final color and aroma of the 
pulp, put the fruit in its structure for pulping: With blanching the following benefits 
are achieved. Blanching should be in tropical fruit at a temperature between 85 to 
90 °C approximately, for a time not exceeding 6 minutes. This can be done in a pot.

3.3.4.6 Pulping 
Equally the conditioned of fruit scalded, reaches the ground pulper used a screen 
with a diameter set. The pulp is obtained on the one hand and on the other waste 
nuts and seeds.
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3.3.4.7 Finishing 
As in the previous stage remains of coarse fibers and seed particles are used it is 
necessary refiner which operates similarly to the pulper, but has a smaller diameter 
sieve separating these impurities, obtaining a uniform and fine pulp.

3.3.4.8 Mixing
There are different formulations for nectar, depending on the type of fruits and 
consumer preferences. Then, nectars and formulations are described:

Table 73. Some formulations fruit nectar
NECTAR PULP % WATER % SUGAR % Cítric Ác. (pH)

Mango 36 57 7 3.5
Pineapple 74 22 4 3.5
Guava 36 56 8 3.6
Tamarind 35 59 6 3.4
Passion fruit 35 60 5 3.5

SOURCE. Author, 2015

3.3.4.9 Deaerated
It is necessary to remove a certain amount of air incorporated into the mixture during 
processing, for which vacuum tank is used. In addition to the vacuum the temperature 
without changing its organoleptic characteristics is reduced.

3.3.4.10 Homogenized
To avoid sedimentation and phase separation on storage of the product is essential 
to make a good homogenate, consisting of reducing the size of large granules of 
fruit pulp by pressure and temperature, carried out in the homogenizer. Apart from 
homogenization, industrially fruit juice mix is clarified enzyme, which helps in quality 
and obtaining a good final product.

3.3.4.11 Pasterized
This step involves raising the temperature to 62 °C and maintains for 30 minutes the 
product, and then lowers it to 4 °C, in order to decrease the microbial flora present. 
These treatments help to inactivation of enzymes, in fixing color and define the 
characteristic flavor of the fruit.

3.3.4.12 Quality control
The product will hit the market must meet certain quality standards established by 
each producer, but under the guidelines of the legal rules governing nectars such 
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as pH, % acidity, brix, viscosity, color, aroma, flavor, mesophilic, NMP Total Coliforms, 
determination of molds and yeast, etc.

3.3.4.13 Packaging
The wrapping and packing are developed almost simultaneously with the quality 
control, taking into account that the packaging must maintain a product temperature 
of 45 °C in order to obtain a vacuum in and verify that a gap head between the nectar 
and the container lid. Regardless sealing gasket is used, must be airtight, also ensure 
that the packaging material does not alter the product characteristics, such as color 
and flavor.

3.3.4.14 Marketing
Once the nectar approves the respective physicochemical, microbiological and 
sensory analyzes all the requirements proceed to commercialization.

3.4 OBTAINING JAMS

3.4.1 Definition
The jam is defined as a pasty product obtained by processing fruit through cooking 
and concentration up to 65% soluble solids to ensure conservation of one or more 
fruits properly prepared with sweeteners, gelling substances natural acidifying, until 
a characteristic consistency. Viscosity is a very important feature of the product as it 
depending on this, it gives a good relaxation, without lumping, unlike confections 
whose final concentration of soluble solids is 35 – 45 ºBrix, these lumps present. The 
sugar / acid ratio is essential to determine the plasticity and elasticity of the product 
for gel formation.

The high concentration and low pH influences the preservation of these products, 
including microorganisms may undergo a drying process. However, it remembers 
that the quality of fruit that are used for processing is decisive in the final results. Jam 
is a product that should be very careful in their preparation, controlling each of the 
process variables in addition to the development and standardization of the same.

Some alterations present in jams are syneresis, crystallization, fermentation, too dark 
coloration.

3.4.2 Materials and equipment
Scales, buckets, spatulas, plastic bags, glass jars with lids, washer, pulper, tanks 
receipt, kettles, potentiometer, bureta, beakers, gelling agents, acidifiers, sweetening 
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Weighing of fruit

Sorting / Classification

Washing

Blanching

Pulping

Receiving of fruit

Adding sugar / pectin

Concentration

Judging end-point 
65-70°Brix

Adding fruits, aditives

Cooling and Filling

Quality control

Packaging Marketing

90 - 95°C x 10 min

Acidity, °Brix, 

Boiling with continuous stirring

Adding pectin
(0,1% total weight)

¾ of the 505 pqso

¼ diluted after 5 min.

3.4.3 Flow diagram for jams production.
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agents, coloring, sodium benzoate, potassium sorbate, citric acid, ascorbic acid, 0.1N 
sodium hydroxide, phenolphthalein, refractometer.

3.4.4 Process Description

3.4.4.1 Adding sugar / pectin 
Once the pulp of the fruit which is going to work is in the pot, we proceed to the 
addition of sugar, making this step as follows:

Weight of the total dry blended add 3/4 of the total weight of the sugar, while the 
rest is dissolved in water and add five (5) minutes starting concentration, constantly 
stirring to prevent adhering to the walls of the pot mix. The concentration should 
not exceed a time of six (6) minutes, and that could present alterations of the final 
product overheating.

There are several formulations for jams, but usually the ratio of pulp / sugar is 1:1 
Pectin can be grade 150, 100, 80, 40, 10 and 5. It is in liquid or solid state, and it is 
recommended to mix the sugar time of addition to avoid lumping.

3.4.4.2 Judging end-point (Concentration): This can be determined visually, by 
observation, which is, constantly checking certain characteristics of the mixture as: 
consistency, color, aroma, taking samples and dropping drop in a glass of water 
watching precipitation drop in water. Another way by which one can determine the 
final concentration is required by the refractometric reading, using the measuring 
instrument known as a refractometer. A good jam is obtained with a final concentration 
65 - 70°Brix.

At the rally with evaporator, during the mixture should be stirred constantly. Using 
samples with some frequency, concentration is evaluated shortly before 65 ºBrix 
pectin, acid and other ingredients are added. When you reach the end point of the 
heating is interrupted concentration, the mixture is rapidly cooled down to 85 °C, in 
order to prevent excessive investment of sucrose and to eliminate air in the mixture. 
You can obtain a high quality product if the process is working under vacuum, because 
this way we manage the temperature is essential in the organoleptic characteristics 
of the product and its taste several grades of jams depending on the relationship 
between fruit and sugar, pectin and citric acid.
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3.4.4.3 Adding fruit, food color and flavor: The addition of colorants and aroma 
according to the parameters set by the company or manufacturer, taking into account 
the amounts and type of coloring and flavoring permitted by legal regulations. The 
fruit you want to add must be well conditioned, shaped cut pieces (optional), so that 
the product will not cause disruption.

3.4.4.4 Cooling and filling: It should be left to cool to 45 °C, so that the pack can 
handle it comfortably and properly distributed. It is recommended to pack in a glass 
container, as this has the great advantage of showing the product, you can see the 
color and other desired by consumers as the texture is very important features, 
because if he will syneresis this greatly affects the product, noticing immediately. It 
is advisable not to leave a big gap between the lid and the bottle contents space. If 
the jam bears fruit falling you have to make a deaerated before to prevent the spread 
fruit jam all go to the top.

3.4.4.5 Quality Control: color, taste, aroma, texture: the evaluation of the 
organoleptic characteristics As the son becomes necessary addition to the control 
of pH, acidity and Brix.

3.4.4.6 Packaging: Usually in the market are sold with different packaging from the 
common bijao, kraft paper, plastic wrappers to different sizes and materials. This will 
really depend on final consumption are available.

3.4.5 Some problems in jams
• Crystallization of sugars: it is due to a prolonged boiling and slow cooling in the 

same pot, also a low investment of sucrose by too low acidity.
• Sinéresis or bleeding: its main feature is that the product loose liquid. Usually 

it is caused by high acidity, poor final concentration, pectin sparingly or very 
low levels of pectin and sucrose excessive investment because of prolonged 
heating.
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3.5 OBTAINING BABY FOOD

3.5.1 Definition
The sauce is the product obtained by maceration, crushing fruit or vegetables or 
mixtures with other ingredients, which can swallow, eat in chewing, especially 
intended for the child population, free from artificial colors and preservatives. The 
manufacturing process involves boiling stewed fruit or pulp along with enough sugar 
to slightly overflowing the minimum concentration statutory generally also added 
small amounts of pectin depending on the fruit, water and citric acid, it Finally used 
to adjust the pH, so that the optimum point for gel formation and facilitate be 30% 
partial inversion of sucrose to prevent sugar crystallization in the final product.

The duration of the boiling should be minimal to avoid degradation of pectin and 
appropriate to interrupt boiling points out the reading given by the constant time 
measured with a refractometer. The optimum pH for the processing ranges from 
3.5 to 3.7. Baby food as food intended primarily to children, must be have a strict 
microbiological control, to ensure product safety. All ingredients must be natural, not 
artificial colors or flavors are accepted.

3.5.2 Materials and equipment
Pulp, sugar, salt pectin, corn starch, containers for packaging: glass bottles, ascorbic acid, 
citric acid, potentiometer, refractometer, 0.1 n naoh, phenolphthalein, thermometers, 
agitators, spatulas, distilled wate, kettles, buckets, evaporators, pasteurizers.

3.5.4 Process description 

3.5.4.1 Receiving of pulp
Pulp inspection aimed at drawing sauce should be made, free of contaminants verify 
that you are, and determine the physicochemical characteristics.

3.5.4.2 Mixing: For obtaining compote keep in mind that cornstarch (starch) should 
be dissolved in hot water and added to the pulp when it reaches a temperature of 80 
°C. For this operation a kettle with agitation is used.

3.5.4.3 Homogenized
To avoid sedimentation and phase separation on storage of the product is essential 
to make a good homogenate, consisting of reducing the size of large granules of the 
mixture performed by pressure and temperature, carried out in the homogenizer.
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3.5.3 Flow diagram for obtaining Baby food.

Mixing (70% pulp)

Homogenized

Concentration 30°Brix

Filling to 42°C in 
sterilized bottles

Deaerated

Receiving of pulp

Quality control

Sterilized

Marketing

42°C 

Scraped surface

M.O, sensory and 
physiochemical assays.

Ingredients added:

Sugar 29%

Cornstarch 0,9%

Acid pectin 0,5%

63°C / 30 min

3.5.4.4 Concentration
It is carried out in the kettle, with continuous stirring; given the temperature not 
exceed about 85°C, after it has reached the required Brix (30 °Brix). Make a reading 
regularly with the refractometer.

3.5.4.5 Packaging 
For this operation must bring the product to 42 °C quickly in order to eliminate the 
air contained in the mixture also facilitates handling the product packaging. We 
recommend using glass bottles previously sterilized.
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3.5.4.6 Sterilized, Pasterized
This operation is very important for the control of pathogenic microorganisms that can 
affect product quality. Sterilization should be performed at 121 °C for 30 minutes. In 
this way we can guarantee a product that can be consumed by the infant population 
without health risk.

You should check has been performed control microorganism which is suitable for 
determining the heat penetration curve and calculate the number of Biot.

3.6 CONCENTRATED (GUAVA) OBTAINING

The snack (Concentrated) named in Colombia as Bocadillo, in our culture is very 
remote use your data for a long time so as not only the most common snacks guavas 
are known and generally commercially but also other tropical fruit snacks as tree 
tomato, mango, tamarind tree bread, jams etc.

The Bocadillo is a concentrated fruit paste + sugar and pectin undergoes 
concentration by the action of heat for evaporating part of the water content 
until a pasty, hard and can be shaped and cut product normally. A special feature 
is its large sandwich heat capacity so it is widely used by athletes to regulate or 
recovery of worn calories through exercise. In the bocadillo processing it is very 
important to your final color should be typical, having pleasant aroma and taste 
and according to the fruit of which is obtained. The Bocadillo is a hundred percent 
Colombian product; large amounts are produced in the area of   Santanderes, 
industrially. On the Caribbean coast it is starting to manage Guava varieties of 
crops in order to industrialize the small factories that there is very incipient in 
some populations of Sucre and Córdoba.

3.6.1 Materials and Equipment

Fruit pulp, refined sugar, citric acid, molds, packaging, buckets, kettles, knives, 
refractometer potentiometer, viscosity, burettes, pipettes, flasks, blenders, stabilizers, 
some colorants, moulds of different sizes of aluminum, packaging of waxed paper 
and plastic.
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3.6.2 Flow diagram for obtaining concentrated paste of guava (Bocadillo)

Mixing (ratio pulp / sugar)

Concentration 68°Brix

Judging end-point

Molded

Receiving of pulp

Cutting

Packaging

Drying

Marketing

Scraped surface

Sugar addition

63°C / 30 min

3.6.3 Process description

3.6.3.1 Receiving of pulp
Received the refined pulp , verify that free of any contaminants are found such 
as insects that are attracted by the pleasant aroma of the fruit, also inspect 
sensory characteristics such as texture, color, presence of blackheads and related 
physicochemical analysis. In this preliminary operation must have a refractometer, 
potentiometer, and solutions to determine the acidity.
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3.6.3.2 Mixing
In this stage the ingredients are mixed considering the formulation previously 
established (pulp / sugar 1: 1), it is essential to use a scale to weigh ingredients 
accurately. Another ratio recommended for snacks pulp quality is 62.5% and 37.5% 
refined sugar.

To adjust the pH: Prepare a solution of citric acid USP 20% in water and therewith 
adjust the pH of 100 grams of pulp to a minimum value of 3.6. As acid is then 
calculated means adding to the weight of the total pulp which is to work.

To add the sugar should be added at 5 minutes into the evaporation of water (either 
50 °C), 3/4 of the total weight of the sugar. The remaining 1/4 is added approximately 
12 minutes after starting the boil. By adding sugar to the hot pulp, solubilization 
speeding up and clumping is prevented. Only if necessary to add pectin, this is 
added 0.1% by weight total degree 40 SAG.

3.6.3.3 Concentration
Is effected in a pot double bottom stainless steel, provided with a scraped surface 
stirrer, which ensures uniform mixing of the product; Check , too, the supply of steam. 
Product cooking is done at moderate boiling; when the volume is reduced a little 
steam is increased to speed cooking Should control the end point of cooking with 
a refractometer, regularly measuring the content of soluble solids (every 4 minutes) 
until reaching a value of 68 - 75 °Brix. Overheating with too long a time the final 
product will crystallize caramelizándola completely burned and presenting a product 
color. The average time to get the final concentration is 20 minutes from boiling.

3.6.3.4 Determination of the end point
The “end point” controlled measuring instrument of Brix, it is a critical factor in controlling 
the quality of the production, which affects the bocadillo slump or hardening during 
the marketing stage. Is advisable to make organoleptic analysis as color, taste, texture; 
likewise physiochemical analysis as pH, acidity, final Brix can be make.

3.6.3.5 Moulding
It is a simple step but it deserves much attention. Hot product (90 °C) is poured 
directly from the pot to the mold preferably previously cleaned and disinfected, 
quickly smoothing the surface of the product.
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3.6.3.6 Drying
When the pulp is already in the molds is quickly taken off from the hotplate and go 
out to drying or cooling area. This area must be clean and free of insects, and find it 
a cool, dry place. The bocadillo will dry within 24 to 48 hours and then proceeded to 
cut it and pack it. If drying is excessive, the bocadillo will harden if poor can revenir 
therefore should be well controlled conditions and the drying time.

3.6.3.7 Cutting
To cut the concentrated paste, you can use a wire cutter units that will achieve uniform 
size concentrated. At this stage should be a strict cleaning and disinfection of the 
hands of workers.

3.6.3.8 Packaging
The packaging should be practiced immediately to court, watching the correct 
presentation of the final product. And the concentrated obtained with the 
characteristics set is ready for commercialization.

3.7 OBTAINING OF PICKLES

Fruit and vegetables as raw material of the pickles are immersed in brine by the 
microorganisms present in the product begins lactic fermentation, because of this 
fermentation, texture and product color changes occur. The fermentation is carried 
out in order to preserve the raw material for some time. Adding salt suppresses the 
activity of putrefactores organisms, allowing them to grow the lactic acid bacteria 
that convert carbohydrates into lactic acid raw material. The final concentration of 
acid should be between 1 and 1.5%.

The product to be fermented is immersed in a brine of 10%. The cellular fluid from the 
product tends to dilute the brine, so you must add salt each day during the first week 
and then every 3 days to restore the desired concentration. Fermentation is conducted 
for 4 to 6 weeks. The salt concentration increases during the first four weeks 1% and 
then 2% per week to reach 18%. In this brine, the product may be stored for up to a year 
if stored in a cool place. Thus pickles, onions, cauliflower, beans, are fermented. The 
nutritional value of pickled products is almost the same as that of other conservation 
methods, since the retention of nutrients in fermented and pickled products is similar; 
in the case of carbohydrates, there is usually a conversion of acid or alcohol. In some 
cases nutrient levels are increased due to the presence of yeast.
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Pickles can be obtained by two much defined fermentation methods making one 
induced by the action of microorganisms and the other way are by adding acetic 
acid or vinagra as a means of government and preservative. During fermentation is 
initially produced a lactic acid fermentation, there is a coexistence of Lactobacillus 
lactis and other microorganisms. Through fermentation these are decreasing due 
to environmental conditions and substrate present, appearing a second acetic 
fermentation produced by Acetobacter acetii, yielding acetic acid or vinegar will 
serve as a means of conservation.

3.7.1 Materials and equipment
•Vegetables, Salt fruit vinegar, Drinking water and distilled, Sugar, Packaging, 
Potentiometer, Knives, stoves, 0.1N NaOH, phenolphthalein, Burettes, test tubes, beaker.

3.7.2 Flow sheet for vegetables pickled processing

Weighing

Sorting / ClassificationWashing

Blanching
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Fermentation

Peeling and slicing

Adding brine

Receiving of raw material
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Quality control

Marketing
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3.7.3 Process description

3.7.3.1 Receiving the raw material
Vegetables must be in the right state of maturity for processing, in which the hardness, 
color and taste of the products themselves remain; perform quality sampling to 
determine the conditions under which the following operations are performed 
adequacy.

3.7.3.2 Weighing
Upon receipt of the plant is necessary to weigh in order to determine the amount 
received, essential to know the operation returns data, this value is reported to the 
supplier.

3.7.3.3 Clasification
 It is applied to separate the products of large size because they have a power of 
less than the kid-sized conservation, also to remove those who are unfit for storage 
and processing such as: products with punches different color, and any other form of 
deterioration. The% shrinkage is determined.

3.7.3.4 Washing
To remove surface dirt and residues of chemicals that accompany the vegetables, 
can be performed manually, by dipping or spraying.

3.7.3.5 Blanching
It consists of immersing the product in water at 95 °C for a variable time. The 
applied temperature and duration depend on the species, its stage of maturity and 
size. In the case of the preparation of pickles this operation is performed in order 
that the edible product is in point, also enzymes are inactivated improving product 
quality, reducing undesirable changes in taste and color, also favors retention some 
vitamins, such as vitamin C.

3.7.3.6 Peeling and cutting
Removal of skin should be done manually, assisted by the previous stage, where the 
product comes with adhering but easy to peel off. With peeling is to improve the 
presentation and reduce the time of process. The cut is also carried out manually , 
but varies depending on the type of plant to be processed, in the case of onions only 
the outer layer is removed, cucumbers are sliced   , carrots longitudinally etc.
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3.7.3.7 Adding brine
The first is the preparation of 10% brine. Plants are then placed in vials ready for 
fermentation to give, filling with brine until the product is completely submerged, 
a lid is placed in the vial to ensure that the plants are in contact with the brine, and 
then clog let it ferment bottles as indicated below. Weekly the salt concentration 
between 1 and 2 % is increased, to a final concentration of 16-18%, every time you 
go to control the concentration of salt must be stirred the whole. There are other 
ways to make the addition of brine salting method depending on the employee, 
consult bibliography.

3.7.3.8 Fermentation 
3.7.3.8.1 Initial stage: the growth of heterogeneous bit acid producing bacteria, 
yeasts and fungi, forming foam that can be removed when necessary is presented.
3.7.3.8.2 Primary stage: Predominated for the growth of lactic acid bacteria such as 
Lactobacillus plantarum and Pediococcus cerevisiae yeast.
3.7.3.8.3 Second stage: Increases the conversion of carbohydrates to lactic acid, 
coming to have an amount of lactic acid in concentration of 0.8 to 1.5 % expressed 
as lactic acid as is the final concentration of acid.

3.7.3.9 Removal of salt
Salt the product should be preserved by fermentation and salt as brine concentration 
makes the plants present an unpleasant salty flavor to the consumer. To remove the 
salt washes are performed with water at a temperature of 45 - 50 °C , leaving covered 
with water for 30 minutes product repeat this action until the salt concentration has 
dropped to 4%.

3.7.3.10 Mixing
According to the set percentage of each ingredients used, trying to have the same 
proportion of each of the vegetables to be processed. And the addition of other 
ingredients such as sugar 1%, 5-6% vinegar, spices.

3.7.3.11 Acidification Control
Once each of the mixed ingredients and formulated according to the instructions 
of the teacher, it is essential to determine the acidity of the product equal to its pH, 
acidity should be set from 8-10%, in order to ensure their stability and control over 
acetic microflora.
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3.7.3.12 Pasteurization
This process is able to stabilize and control the product of a fermentation process 
microflora present in the product. Pasteurization should be performed at boiling 
temperature for 15 minutes under adiabatic conditions, before pasteurization should 
be performed is deaerated thereby prevent entrapped air acts on the product 
carrying them to the surface, it is desirable to leave the containers upside down after 
the conservation process.

3.8 OBTAINING SUGAR FRUITS 

Conservation based on high solute concentrations, either sugar or salt, food relies on 
the addition of large amounts of this material reduces the water activity in the product 
below the required level to occur easily microbial spoilage Fresh fruit used to dip 
in syrup for conservation should be at a stage of maturity such that the content of 
soluble peptides products is reduced to avoid gelling of the pieces of fruit. Different 
types of fruit syrup concentrations depending on the needs and the same fruit to be 
packaged. Also influences the concentration of the syrup to add, maturity and variety 
of the fruit used. So we have:

• Very diluted 10 ºBrix
• Diluted 14 ºBrix
• Concentrate 18 ºBrix
• Highly concentrated 22 °Brix

3.8.1 Materials and equipment
Fruit, drinking water and distilled, sugar, glass jars or tin cans, potentiometer, knives, 
stoves, 0.1N NaOH, phenolphthalein, burettes, test tubes, beacker, kettles tables, 
autoclave.
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3.8.2 Process diagram for obtaining fruits in syrup
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Packaging
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Cooling Marketing

Syrup preparation

to 15 °Brix
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3.8.3 Process description
After having defined the amount of fruit to be processed, the preliminary operations 
involved in the process, including: receiving RM, weighing, washing, sorting and 
classification are carried out similarly to that described in the previous developments, 
and these are basic steps in the manufacture of products from fruits and vegetables.

3.8.3.1 Blanching
Fruit blanched at boiling temperature for 10 minutes provided that the fruit is of bone, 
for example the mangos, pineapples, etc. otherwise it is left for a time of 5 minutes 
and 90 °C. For this operation it is necessary to have the kettle thermometers and 
timers. Fitted up by blanching the fruit to facilitate subsequent operations as cutting, 
besides helping fixing color and inactivate enzymes and compounds present in the 
fruit react often causing undesirable colors and flavors by the consumer, also favors 
retention of some vitamins, such as vitamin C.

A reduction in microorganisms, a development of the characteristic flavor of the fruit 
product and softening is also obtained.

3.8.3.2 Packaging
Depending on the physical characteristics that present the type of fruit, if you have 
shell or not, the same fruit shape, size; this step is performed. The aim is to achieve a 
uniform size of fruit pieces that we have cut free from seeds or other foreign particle 
and shell fragments stuck to the pulp. It is important to determine the % shrinkage 
at this point, because if there is good management to cut the loss is greater. It is a 
delicate for hygiene in handling the fruit with the operator and instruments employed 
as knives, tables, containers, etc. 

The packaging used must be wide mouth, thoroughly clean and sterilized, taking 
into account:

• For glass bottles: the cover should take paraffin protection in order to prevent 
direct contact or fruit syrup.

• To cans: they must be covered with a special varnish which must know the 
pH and acidity of the fruit, since the lacquer used for the coating of the can is 
determined by these variables.
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3.8.3.4 Addition of syrup 

3.8.3.4.1 Prepare the syrup: Is carried out taking into account the equivalence of 
sugar and water to the desired concentration. For a concentration of 15 ºBrix or % 
sugar, we add 176 g sugar to one (1) liter of drinking water, by first diluting 3/4 of 
total sugar and then the remainder is dissolved after about 5 minutes of heating. 
Heat it to 42 °C. For addition of the syrup must be completely diluted sugar, without 
the presence of lumps and possibly keep the temperature of 42 °C. The fruit list is 
placed in the respective packages and then start filling with syrup considering that 
the liquid completely covers all fruits, but take care to leave a gap between the level 
of syrup and cover approximately 3 cm, this space is known as headspace.

3.8.3.5 Pasteurization
It is performed in order to control proliferation and subsequent growth of the 
microbial flora in the middle. This operation is performed in a tubular pasteurizer, 
taking control of temperature and time variables.

3.8.3.6 Deaerated and sealed
This stage is linked to the pasteurization, as it takes place with the purpose of 
removing oxygen present internally to avoid oxidation by enzymatic reactions. Closed 
for packaging, sealing of containers must be ensured, thereby isolating the product 
with the external environment, if performed at a temperature 42 °C this helps empty 
occurring.

3.8.3.7 Cooling
The product is allowed to stand until it reaches 25 °C ambient temperature, and then 
proceed to labeling.

3.8.3.8 Quality control
The whole process is important to keep the control and analysis of the variables: pH, 
acidity, viscosity, final concentration. It is also essential to the organoleptic analysis 
are features like color, aroma, texture, flavor and part microbiology determine 
molds and yeasts. The product should be left in quarantine to be sure of the quality 
over time.
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3.9 OBTAINING DEHYDRATED VEGETABLES

The dehydration plant is an operation used since ancient times, and today remains 
one of the most important conservation systems; as dry foods can be stored for long 
periods of time without being altered, trying in this way raw material conditions for 
the development of more specialized products such as instant soups, concentrated, 
rolling, etc. The drying process in food not only affects the water content in the 
food, but also other physical, chemical and organoleptic characteristics. Among 
the characteristics used to describe dry food contained water activity, adsorption 
isotherms, microbial spoilage, enzymatic and non-enzymatic reactions, physical and 
structural phenomena and destruction of nutrients.

Among the most important dehydrated foods are sugar, coffee, milk, legumes, nuts, 
breakfast cereals, tea and spices. The yield of plants drying plant used to be about 
1.5 to 3 tons per hour of processed material 300 or 350 tons of crude product a week. 
Among the horticultural products stand dehydrated green beans, cabbage, carrot, 
bell pepper, celery, garlic, leeks, mushrooms, parsnips, spinach, tomatoes, etc.

The main dehydrated fruits are: apples, apricots, bananas, peaches, pineapple, 
cherries, grapes. There are different methods for carrying just the dried foods, 
which vary depending on the basic mechanism of transmission of heat applied, but 
generally the drying operation involves two basic factors: heat transfer (to supply 
the latent heat of vaporization necessary) and the movement of water or water vapor 
(through the product and separation there of).

Figure 76. Drying methods according to the basic mechanism of heat transfer.

Direct drying Radiation drying Indirect dryers

(Convection)
Heat transfer by 
direct contact

Heat depends on the 
generation, transmission 
and absorption of infrared

Heat is transmitted 
by drying wet solids 
through a heat 
conduction means

Other systems are: Osmotic drying, solar drying, lyophilization.

Dehydration is a unit operation that aims to reduce the product moisture to get a 
reduced Aw, thanks to the application of heat under controlled conditions, thus 
making the microorganisms and enzymatic and chemical reactions responsible for 
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altering the food remain inhibited resulting shelf stable foods. The application of 
different methods available for drying varies according to the needs and availability 
of resources in the enterprise.

3.9.1 Materials and equipment
Fruit, vegetables and tubers, drying trays, stove, knives, food processor, balance, 
plastic bags, windmill, refractometer, potentiometer.

3.9.2 Flow diagram for preparation of dehydrated vegetables
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3.9.3 Process description

3.9.3.1 Receiving the raw material
After selecting the plant material to be processed, and the respective raw material 
analysis to apply, you must ensure that the plant is healthy and the index of maturity 
required for this process.

3.9.3.2 Weighing
This is carried out using a scale, and the initial weight must be registered in order to 
determine the losses at the end of the process and so see the performance.

3.9.3.3 Clasification
In this stage the raw material taking into account characteristics such as: size, color, 
texture. 

3.9.3.4 Conditioned
This point of the process is variable, depending on the characteristics that present 
the fruit, vegetable or tuber we are processing, since here a scalded with which seeks 
to reaffirm the color can be done, and inactivate enzymes that can alter the product 
then also it might not be necessary to apply scalding. Other preliminary operations 
running to condition the material may be cut, sliced  , chopped, grated, in general all 
those who leave the product ready to move to the next stage of drying. For these 
operations it is useful to have a food processor, knives or other instrument to facilitate 
the transformation.

3.9.3.5 Dehydration
It can be made into trays, being one of the most important unit operations in food 
preservation and especially vegetables, with which the moisture reduction is pursued 
until an Aw (Activity Water), reflecting the degree of water availability to participate 
in the physicochemical and microbiological food reactions. In this case a sample 
previously conditioned, after weight subjected to the action of heat in a drying oven.
The initial weight must be taken into account shall be calculated as the percentage 
of water to evaporate, depending on the concentration of dehydrated time will vary 
accordingly. To better control it becomes necessary to making a representation of 
the intermediate stages of drying, making the drying curve. Dried fruits are mainly 
used as raw material for other products such as sauces, pastas, soups etc. Different 
forms since powder to flakes according to convenience, packing or packaging.
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3.9.3.6 Packing or packaging. Previously dehydrated fruits or vegetables can be 
packed or unpacked, to what tests should be performed as % moisture, particle size 
in this case powder, color, flavor, aroma, degree of durability or shelf life period. It 
should be performed in a sanitary condition free from contamination, so a special 
area for this part of the process is recommended. The packaging or container shall 
mean each of the ingredients which is constituted the product.

3.10 CANDIED FRUIT

The vegetables products technology use the transformation it allow us to maintain 
and preserve highly perishable products for a long time. By adding substances 
sweetened internal osmotic pressure of cells which helps conservation Sui increases. 
It can be used glucose, sucrose, maltose etc.

Individual plants especially the fruits through the maturation process are degrading 
of its cellulose and amylase structure by biochemical reactions carbohydrate 
represented by different sugars. High concentrations of these sugars help preserve 
them, besides acting as a saturation medium that inhibits growth especially of molds 
and yeasts provided that controls pH and acidity is performed.

3.10.1 Materials and Reagents
Conserve Fruit: green papaya, refined sugar, USP colors used in the food industry, 
saccharose, salt, sodium benzoate, potassium sorbate and ascorbic acid.

3.10.2 Equipment 
Buckets, knives, bags and packaging, agitators, auxiliary electric kitchen, vegetable 
cutter, kettles, hub, potentiometer, refractometer.

It is necessary that a pilot plant has the necessary material from the steam lines to 
the stationary stoves or forced air drying, the preparation of solutions should be 
increased as well from an initial concentration above the °Brix fruit, following an 
increase of 15 % sugar until a desired final concentration after the calculations.

3.10.4 Process description

3.10.4.1 Reception of raw materials
The raw material comes to process must be completely healthy and free of insect’s 
foreign material. It is important to determine the maturity index, performing tests 
acidity and Brix.
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3.10.3 Flow diagram for candied fruit processing
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Marketing
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Syrup preparation
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3.10.4.2 Weighing
Weighing considering processing capacity of the equipment available to the pilot 
plant is established.

3.10.4.3 Sorting and classification
It is maded according to the previously established criteria such as pH, acidity and 
Brix addition to the index of industrial maturity. Crystallized fruit must have a ¾ 
maturities and firmness of the crust and own pulp to absorb the syrup preparation 
shall also include color in three steps.
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3.10.4.4 Dye application: A syrup preparations 15, 25 and 35 degrees Brix, is added 
and the respective colors for each color should prepare a syrup in which the product 
is immersed for 24 hours. After this time, you should check the color and texture until 
the end point according to the final concentration of syrup to be performed within a 
period of 5 days.

3.10.4.5 Drained
This must be done with forced or naturally air until the product to maintain color 
consistency right flavor for consumption.

3.11 DEVELOPMENT OF CITRUS PUNCH

The Colombian non-carbonated juice industry from natural and artificial concentrates 
or mixtures of both are now a source of wealth for the industry Agro Industrial 
dedicated to these tasks. Thus we see shelves nationwide in stores and products 
from soft drinks to concerted mixtures of different flavors. These products compete 
openly in the market with juices and nectars, and present a parallel alternative to 
soda consumption or carbonated soft drinks and juices.

These products may serve as energy drinks or in addition to hydration to people 
engaged in physical exercise, there are presentations of flavors such as orange, 
lemon, grapefruit, mandarin oranges and mixtures with other fruits.

3.11.1 Materials and Reagents
Concentrated fruit, citrus punch, orange, lemon, refined sugar, USP colors used in 
the food industry, saccharose, salt, sodium benzoate, potassium sorbate, ascorbic 
acid (vitamin c), vitamin supplements, water pretreated.

3.11.2 Equipment auxiliar
Buckets, knives, bags and packaging, agitators.

3.11.3 Equipment
Auxiliary electric kitchen, vegetable cutter, instant pasteurization equipment, kettles, 
hub, potentiometer, refractometer

The supply lines must be checked that are working and reaching your computer in 
the desired conditions. It is necessary for the supply of hot water is pre-calibrated 
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at 98 °C to enter the control valve pasteurization equipment. The cooling system 
should turn on and begin with a time of 30 minutes in advance for stabilization and 
that will meet at 4 °C temperature record.

Periodic review of the varying temperatures is essential for a good drink, it is you 
should check that the pasteurization temperature is 72 °C and 4 °C respectively, the 
flow when the process pasteurized starts decreased slightly, but the computer is 
working this flow. The color refreshment at the moment leaves a lot to be desired but 
after a few minutes after packaging takes its characteristic color.

3.11.4 Flow diagram for citrus punch production
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3.11.5 Process description
First that all it should be ready pasteurization equipment, checked each and every 
one of the variables, see that all necessary supplies and are in addition to the 
temperatures and pressures are those indicating procedures.

It is part of the base for 45 liters of Citrus Punch, for which you must have the following 
ingredients:

130 g Citrus concentrate syrup or other natural or artificial, 4.2 kg of sugar or 4.200 
g, 40 liters of free water taste and drinking, 19 g of citric acid, 20 g Sodium benzoate.

Weight every ingredient must begin ¾ mixing sugar with one part water until the 
remaining ¼ dilution and mixing with the concentrate + citric acid + sodium benzoate, 
the last two premixed dry.

Empty the entire mixture slowly in tanks receipt of pasteurizer.

Homogenize. After pouring the mixture operating the circulation pump and check 
pasteurization system in operation. (See instruction management and implementation 
of the pasteurizer equipment).

The packaging must be done at 4 °C, making a seal and checked for safety.

It should perform the physico-chemical tests such as pH, acidity and Brix late addition 
organoleptic tests as taste, color and aroma, microbiological analysis must be carried 
out taking random samples. It requires no air during packaging incorporated for what 
to consider not packaged with bubbles, because eventually the product changes 
color and flavor.

3.12 DEVELOPMENT OF TOMATO SAUCE OR PASTA

Tomato derivatives of any variety, but especially the tomato Chonto industrial 
characteristics and soluble solids levels of about 8-9 degrees Brix, are highly sought 
after by different consumers. So tomato sauce, tomato paste and tomatoes fried in 
oil are in the national and international market with different brands and positioned 
to compete with multinational companies.
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The varieties of native or locally produced tomatoes are competing in adverse 
conditions because global production handles large volumes and more technology. 
In our area there are very tomato areas such as the eastern Antioquia and part of 
Santanderes having a constant production and are generally supply the market.

The tomato is considered a vegetable with a high water content and very, very 
perishable, post harvest losses account for about 35% of all harvested crops, their life 
span is very short from when maturation begins. Many of these crops are consumed 
fresh and a smaller percentage is dedicated to industry and pasta sauces.

3.12.1 Materials y Reagent
• Tomato mainly Chonto variety
• Ketchup or condiments or extract to taste
• Refined sugar
• USP colors used in the food industry
• Sucrose, Salt, Sodium Benzoate
• Potassium sorbate
• Ascorbic acid (vitamin C)
• Vitamin supplements
• Water pretreated
• Wheat flour, modified starches

3.12.2 Utilities
Buckets, knives, bags and containers, stirrers

3.12.3 Equipment
• Auxiliary electric kitchen, vegetable cutter
• Pasteurization equipment
• Kettles, Hub, potentiometer, refractometer

The equipment used to perform the concentration of the mixture is very important 
for the final characteristics of the product to be obtained when pots or pans are used 
should have in mind the agitation system to prevent mixture from adhering to the 
walls of team and it can burn, this causes defects in color and flavor and aroma, is 
convenient to use systems and low pressure or vacuum controlled pressures.
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3.12.4 Flow diagram for tomato sauce processing
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3.12.5 Process description

3.12.5.1 Receiving the raw material
This section to pulping and finishin are identical to other pulps checkout operations, 
considering that the blanching at boiling temperature for 5 minutes is sufficient to 
inactivate pectinesterase and set the color of lycopene. Tomato has the advantage 
that after blanching can be refined immediately with the temperature thereof better 
efficiency is achieved. Pulping can be done in cold or warm there is a possibility 
to have teams in these conditions, many companies use the hot pulped because it 
facilitates extraction pecina in tomatoes, while no industry that add pectin not recover 
by action of cold during processing.

• At this stage should make every physicochemical at random samples analyzes 
such as pH, acidity, Brix, pectin content, viscosity, etc.

• Concentrated. It is perhaps the most important part of the process, the 
concentration should be performed at a constant temperature and stirring 
similarly, engine power shall be in accordance with the requirements of the 
viscosity of the final product to reach 30 ºBrix.

• The concentration should not exceed 30 minutes, as may be problems, write 
and see the characteristics of the mixture for the evaporation of water.

• Measuring the final concentration should be performed by reading the refractive 
index measured by a refractometer, the sample should be at room temperature 
to be corrected and adjusted calculations at 20 ºC. During the process of 
concentrate is added ketchup once started bubbles which indicates that the 
mixture is boiling. Ketchup should be added slowly this usually happens about 
5 minutes before stopping the evaporation process. You need to adjust the 
acidity as directed by professor and pH, to prevent disturbances and ensure 
product quality. The preservative should be added before packaging diluted 
and mixed throughout the product in a proportion of 0.1% over the initial 
weight of the mixture.

3.12.5.2 Packaging
Performed in hot leaving a space between the cover and the product as little as 
possible, it should avoid including air bubbles during the packaging system, should 
observe this phenomenon make an aerated tunnel exhausting or bath at boiling 
temperature for 15 minutes.
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3.12.5.3 Sterilized
This is done in order to ensure product safety and to control botulinum Clostidium, 
who supports high temperatures and high pressures. Sterilization should be 
performed in an autoclave at a temperature of 121 °C for 30 minutes.

Once sterilized and must cool samples for physico-chemical, organoleptic and 
microbiological tests on all. Guaranteed quality product is marketed leaving control 
samples.
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