
Introduction
The consumption of tropical fruits and derived products is of great 
importance for human health in accordance with the latest reports 
of the World Health Organization, due to the contribution of 
nutritional compounds and non-nutritive (F. Millan & Ramirez, 
2012). There is at present a large amount of raw material of rejection, 
which subjected to an agro-industrial processing this has led to the 
realization of this research with the aim to obtain a value added of 
fruits such as bananas, pineapple and mango, since they are the 
fruits of increased production in the area of in�uence of the State 
Technical University of Quevedo.

These tropical fruits due to their high �ber content will be assessed 
through the process of elaboration of �our, subjecting them to 
different times and temperatures of dehydration, applying different 
antioxidants and a preservative to prevent the enzymatic browning 
of the product and thus obtain the �our of better physical, chemical 
and microbiological.

Some products that have been obtained after the industrial 
processing of fruits have been classi�ed as sources of �ber, it has 
been con�rmed that the presence of �ber in fruits and vegetables 
has positive effects of great importance in health by virtue of its 
properties (Ramírez & Pacheco de Delahaye, 2009). 

The dehydration or drying of the fruits are to eliminate the majority 
of water contained in these, eliminating a part of the water, which 

prevents the development of microorganisms (Eligio, Guerra, & 
Sauri, 2014). The purpose of this research project is to obtain a 
quality product that meets the requirements of �our, taking as a 
reference the quality parameters of the rules INEN of �ours.   

Materials and Methods
The physical and chemical analyzes were performed with the 
materials and equipment available in the Laboratory of Chemistry 
and the Biotechnology Laboratory of the State Technical University 
of Quevedo (79º 28' 30" West, 1 6' S). A factorial design was 
randomized complete blocks (ABC) as a factor in (types of 
antioxidants, factor B (temperatures of dehydration) and C factor 
(types of fruit). For this research were used fruits like pineapple, 
banana and the handle of the city of Quevedo. Altitude: 74 m.a.s.l. 
Length: 79° 27'00" or Latitude: 1°02' 00" S

Average temperature: 20 to 35 °C  that belongs to the province of 
the rivers. The analyzes were carried out in duplicate in each 
treatment.

Process of obtaining of �our of tropical fruits 
Collected the different types of fresh fruit (pineapple, banana and 
mango) in the same state of maturity, for a correct selection of fruits 
are found their physico-chemical features, the same should not 
present mechanical damage., washed fruits in order to eliminate 
any impurities, peeling is performed manually moving the bark and 
the seeds for the pulp, the pulp of the fruit was the cut in slices, to 
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ease the process of dehydrated, this immersion was conducted in 
solutions of (0.07% of ascorbic acid and 0.07% Sodium 
metabisulphite) and (0.2% citric acid and 0.07%  Sodium 
metabisulphite) during 15 minutes with The order to avoid the 
enzymatic browning and the development of micro-organisms 
(bacteria, molds and yeast) in the �nal product,

The pulps were dehydrated at temperatures of 65°C and 70°C in 
order to extract the greatest amountd of water, is spray for smaller 
particles, forming the �our, was stored in airtight covers of plastic in 
a cool and dry environment to prevent moisture from entering the 
environment toward the product. 

Physicochemical and microbiological analyzes
The pH is a measure that expresses the degree of acidity or alkalinity 
in a food remain vital to control bacterial growth pH values in food 
goes from 1 and 14, is considered to be the value 7 as pH neutral if 
this level is above is known as alkaline, taking into consideration that 
the majority of pathogenic microorganisms grow between a pH of 5 
and 8 [5]. The Brix measure the total percentage of sucrose present 
in a food, a solution of 25 °Brix contains 25 grams of sucrose per 100 
grams of liquid, in other words there are 25 grams of sucrose and 75 
grams of water in the 100 grams of a solution [6]. The titratable 
acidity is an indicator that expresses the total content of free acids in 
an array, the same that is expressed as the percentage of the 
predominant acid of the matrix [7]. The determination of moisture is 
one of the most important techniques with greater use in the 
processing, control and conservation of the food, since most of the 
food products have a majority content of water [8]. The ashes are a 
analytical term that is equivalent to the inorganic residue that 
remains after ash organic matter, usually are not the same inorganic 
substances present in the original food, due to losses by 
volatilization or to the chemical interactions between the 
constituent [9]. The fungi and yeasts are widely distributed in the 
environment can be found as normal �ora of a food, or as 
contaminants in equipment bad sanitized some species of fungi 
and yeasts are useful in the preparation of some food, but they can 
also be the cause of the breakdown of other food [10]. 

Statistical Analysis
For the analysis of data is carried out trials for normality and 
homogeneity of variance using the Kolmogorov-Smirnov tests and 
Levene, respectively. An ANOVA was used to determine statistical 
differences between the variables measured in the experiment. 
Finally performed the test post hoc comparison of multiple ranges 
Tukey HDS. Set a level of signi�cance of p < 0.5. Statistical analyzes 
were performed with the statistical program StatGraphics v. 16.1.

Results and Discussion
Types of antioxidants (ascorbic acid and citric acid)
In regard to the factor to (types of antioxidants) were determined 
values of pH 4,30 (a_0) (ascorbic acid), to 4.14 () (citric acid)a_1, these 
values are below (5,820 ±  0.150) reported by (Marcano & Salazar de 
Marcano, 2011) In his study The Yam Flour (Dioscorea alata), a 
potential ingredient in the elaboration of bakery products, due to 
two factors that intervene in the lowering of the pH the �rst by the 
type of fruit and the second the antioxidant that applied in this case 
as referred to at the beginning of the discussion. 

In regard to °Brix values were observed (a_0) (ascorbic acid), 7.53 () 
(citric acid) 7.35 which are below (a_18.9±0.7) that makes reference 
(Guzmán, Calandri, Orrabalis, & Gorostegui, 2013) In his study 
functional parameters and glucose content in �ours obtained from 
ripe fruit of "chañar" (Geoffroea decorticans) of the arid and semi-arid 
zone of the province of Formosa, the difference is between the two 
investigations by acids applied that it took fruits in state 
semimaduras the same that have lower values of °Brix before 
reaching its �nal state of maturation. 

In regard to the acidity values were of (a₀) (ascorbic acid), 0.65 () 
(citric acid) 0.73 which () is lower and () higher than (a₁ a₀ a₁ 0,676 ± 

0.031), values exposed by (Marcano & Salazar de Marcano, 2011) In 
its investigation the yam �our (Dioscorea alata), a potential 
ingredient in the elaboration of bakery products, the difference that 
presents the values of acidity is given because the �our in the 
research cited used a tuber by which has a different percentage of 
acidity of a tropical fruit. 

With regard to the Moisture values were obtained of 7.25 (a₀) 
(ascorbic acid) to 7.83 () (citric acid) These are less (14.06) exposed by 
a₁ (Ramirez & Villa, 2015) In his study obtaining squash �our by the 
drying process of food, to get similar values in the moisture content 
of the �our indicates that the implementation of the two 
antioxidants helped to inhibit the enzymatic browning and 
therefore the moisture.

In which corresponds to Ashes EC gave values of 2.16 (a₀) (ascorbic 
acid) to 2.08 () (citric acid), these are above a₁(1.509 ± 0.038) reported 
by (Marcano & Salazar de Marcano, 2011), in its study The Yam Flour 
(Dioscorea alata), a potential ingredient in the elaboration of bakery 
products, this is due to the larger number of minerals are present in 
the fruits that were used in this research. 

For microbiological analyzes in molds and yeasts were obtained 
0,894 values (a₀) (ascorbic acid) to 0,730 () (citric acid) These values 

2are below () established by a₁5 x 10  UFC/g (NTE INEN 0616, 2006), 
wheat �our requirements, the presence of molds and yeasts could 
be given due to the pH of the �ours as these are able to grow in lower 
pH values to those who can grow other microorganisms. 

Graph No. 1: Results of the mean difference between ascorbic acid 
and citric acid of the signi�cance test Tukey (p<0.05). 1.- pH (DS); 2.- 
°Brix (DS); 3.- Acidity (DS); 4.- Moisture (DS); 5.- Ash; 6.- molds and 
yeasts (DS). 

Temperatures of dehydration (65°C and 70°C)
With regard to factor B (temperatures of dehydration) were 
determined pH values 4.24 (b₀) (65°C), to 4.20 () (70°C) b₁These 
values are below 5.32 reported by (Hernández & Blanco, 2015) In his 
study Evaluation of carrot powders obtained by dehydration by 
forced air at different temperatures, the temperatures applied in the 
dehydration process in�uenced the pH of the �our because there 
was a decrease of water.

In regard to the degrees Brix values were observed of 8.33 (b₀) 
(65°C), 6.55 () (70°C), which are below (b₁ 8.9±0.7) reported by 
(Guzmán, Calandri, Orrabalis, & Gorostegui, 2013) In his study 
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functional parameters and glucose content in �ours obtained from 
ripe fruit of "chañar" (Geoffroea decorticans) of the arid and semi-arid 
zone of the province of Formosa, this is due to the temperature of 
dehydration they were subjected to the fruits which produced 
concentration of sugars.

With regard to the acidity was appreciated values of 0.74 (b₀) (65°C), 
to 0.63 () (70°C), in which () presented higher values and () values 
below (b₁ b₀ b₁ 0,676 ± 0.031) exposed by (Marcano & Salazar de 
Marcano, 2011) In its investigation the yam �our (Dioscorea alata), a 
potential ingredient in the elaboration of bakery products, could be 
this difference due to the variation of temperatures so that there is 
less moisture at 70°C, the same as that obtained a percentage of 
heartburn more low.

With regard to moisture is showed the values of 8.66 (b₀) (65°C), 6.41 
() (70°C), b₁which are below 10.65 reported by (Hernández & Blanco, 
2015) In his study Evaluation of carrot powders obtained by 
dehydration by forced air at different temperatures, were presented 
percentages of moisture minors by the temperatures were higher 
than those used in the research cited.

With regard to ashes showed values of 2.25  (b_0) (65°C), to 2.0 () 
(70°C), b₁these values are below (2.74) of the Reported By (Ramirez & 
Villa, 2015) In his study obtaining squash �our by the drying process 
of food, these values are an important factor since it by the fact of 
being a little �our re�ned has greater contribution of minerals.

In the microbiological analyzes molds and yeasts were obtained 
values of 1.09 (b_0) (65°C), to 0.53 () (70°C), these are below () 

2established by b₁ 5 x 10   UFC/g (NTE INEN 0616, 2006), wheat �our 
requirements, these temperatures helped favorably in the 
obtaining of �our because there is not a further proliferation of 
molds and yeasts. 

Graph No. 2: Results of the mean difference between 65°C and 70°C 
in the signi�cance test of Tukey (p<0.05). 1.- pH (DS); 2.- °Brix (DS); 3.- 
Acidity (DS); 4.- Moisture (DS); 5.- Ash(DS); 6.- molds and yeasts (DS).

Types of fruits (pineapple, banana and mango)
With regard to the C factor (types of fruit) were determined values of 
pH 4,13 (c₀) (Pineapple), 5.08 () (bananas) and c₁3.45 (c₂) (Handle) 
These values are below (5,820 ± 0.150) reported by (Marcano & 

Salazar de Marcano, 2011) In his study The Yam Flour (Dioscorea 
alata), a potential ingredient in the elaboration of bakery products, 
is due to the fact that the �our that was obtained from fruits have a 
low pH which re�ects to compare with another type of �our.

In regard to the °Brix values were observed in 9.98 (c₀) (Pineapple), 
3.85 (c₁) (bananas) and 8.48 () (handle) which () (pineapple) is greater 

0while () (bananas) and () (handle) are lower than (c₂ c  c₁ c₂8.9±0.7) 
reported by (Guzmán, Calandri, Orrabalis, & Gorostegui, 2013) In his 
study functional parameters and glucose content in �ours obtained 
from ripe fruit of "chañar" (Geoffroea decorticans) of the arid and 
semi-arid zone of the province of Formosa, there was an increase in 
the concentration of sugars in the �nal product due to the 
dehydration process to which they were subjected the fruits.

In regard to the acidity values were 1.0  (c₀) (Pineapple), 0.22 (c₁) 
(bananas) and 0.83 () (handle), c₂ these are higher than (0.003) 
reported by (Ramirez & Villa, 2015) In his study obtaining squash 
�our by the drying process of food, the difference is due to the fact 
that the percentage of acidity obtained in the research cited is low as 
it used a vegetable unlike tropical fruits that show a percentage of 
acidity higher.

With regard to moisture is showed the values of 10.62 (c₀) 
(Pineapple), 3.0 (c₁) (bananas) and 9.0 (c₂) (handle), are below (10.65) 
reported by (Hernández & Blanco, 2015) In his study Evaluation of 
carrot powders obtained by dehydration by forced air at different 
temperatures, this difference occurs because the pineapple and 
mango have greater amount of water so that the moisture 
percentage was high in the banana to be a fruit with a large amount 
of �ber and little water obtained a percentage of humidity less.

With regard to ashes the values obtained were 2.75 (c₀) (Pineapple), 
2.25 (c₁) (bananas) and 1.375 (c₂) (handle), which (c₂) (handle) is 
lower, while () (pineapple) and () (bananas) are higher than (c₀ c₁ 
1.509 + 0.038) reported by (Marcano & Salazar de Marcano, 2011) In 
his study The Yam Flour (Dioscorea alata), a potential ingredient in 
the elaboration of bakery products, �ours obtained with 
percentages of ashes different by the contents of minerals and 
nutrients present in the raw materials used.

In the microbiological analyzes molds and yeasts were obtained 
values of 0.88 (c₀) (Pineapple), 0.38 (c₁) (bananas) and 1.16 (c₂) 
(handle), these are below () established by 5 x 10�  UFC/g (NTE INEN 
0616, 2006), wheat �our requirements, the values obtained were 
low due to the moisture content of the �our not allowed greater 
proliferation of molds and yeasts.

Graph No. 3: Results of the mean difference between the fruits, 
pineapple, banana and mango of the signi�cance test of Tukey 
(p<0.05). 1.- pH (DS);    2.- °Brix (DS); 3.- Acidity (DS); 4.- Moisture (DS); 
5.- Ash(DS); 6.- molds and yeasts (DS).
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Conclusions
The concentrations of the antioxidants acted in a way favorable to 
the process of obtaining the �our. The temperature of dehydration 
that presented the best results in the process of dehydration of fruits 
for the obtaining of �our (70°C). 

The banana is the most appropriate fruit in the elaboration of �our 
because it provided the best results in the studied variables (° Brix, 
acidity, humidity and microbiological analysis). 
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