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Abstract       

  
The Kent mango [Mangifera indica], a mango variety particularly 

notable for its sweetness, is one of the most consumed on the market. 

Kent mangoes account for 22% of Mexico's total production; the 

majority of this fruit remains uneconomically unused, making food 

dehydration one of the most appropriate processes to take advantage 

of this loss. The objective of this study is to determine the kinetics of 

this mango variety and to examine the effect of temperature on its 

different characteristics and properties. The mango was cut into 

strips, and color, texture, mass, density, and initial and final moisture 

content were evaluated. The hot air dehydration time was 9 hours, 

decreasing moisture content to 15.6% at a constant temperature of 

60°C. 
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Resumen 

 
El Mango Kent [Mangifera Indica], variedad de mango, que destaca 

particularmente por su dulzura, de las más consumidas en el mercado. El 

mango Kent constituye el 22% de la producción total de México, la 

mayor parte de este fruto queda sin aprovechamiento económico, es por 

eso por lo que el deshidratado de alimentos es uno de los procesos más 

adecuados para aprovechar esta merma. El objetivo de este trabajo es 

obtener la cinética de esta variedad de mango, así como ver el efecto de 

la temperatura en sus diferentes características y propiedades. El mango 

fue cortado en tiras, evaluando color, textura, masa, densidad, así como 

humedad inicial y final. El tiempo de deshidratado mediante aire caliente, 

fue de 9 horas, disminuyendo la Humedad hasta el 15.6 % a una 

temperatura constante de 60°C.    
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Introduction 

 

Mango [Mangifera indica L.] [Figure 1] is 

among the 10 most produced fruits worldwide, 

with an output of approximately 61 million 

metric tons [FAO, 2024]. Exports in tons 

through 2023, with an estimate through 2024, 

can be seen in Table 1. 

 

Box 1 

Table 1 

Mango exports [Ton] 
 2018–2022 2023 2024 

Asia  958 588 1 041 284 1 179 458 

Africa  180 403 266 998 299 801 

Central America 

and the Caribbean  

495 616 528 416 511 346 

South America 523 042 494 365 429 313 

Oceanía  6 329 2 453 3 477 

World 2 203 273 2 402 064 2 474 532 
 

Source: FAO, 2025. Principales Frutas Tropicales. 
Análisis del mercado. Resultados preliminares 2024. 

Roma. 
 

India stands out with the largest mango 

harvest among nearly 100 producing nations, 

contributing 44.5% of global production. 

Mexico is one of the leading producers 

worldwide, with a 4.2% share, ranking fifth 

worldwide. In 2023, Mexico produced 2.3 tons, 

5.7% more than in 2022 [SIAP, 2024]. Table 2 

shows the main national mango producers. 

 

Box 2 
Table 2 

Top 10 in Production Volume Main Entities in Mexico 
Rank Federative 

Entity 

Region Volume 

[Tons] 

Variation 

% 

2022-2023 

1 Sinaloa Northwest 157,119 26.8 

2 Guerrero Center 415,689 1.1 

3 Nayarit Northwest 329,624 -2.7 

4 Chiapas South-

southeast 

272,174 -0.5 

5 Oaxaca South-

southeast 

214,915 -0.5 

6 Michoacan Center-west 200,119 4.6 

7 Jalisco Center-west 129,992 1.6 

8 Veracruz South-

southeast 

104,888 5.8 

9 Colima Center-west 62,705 4.9 

10 Tamaulipas Northeast 13,184 8.5 

 Rest of the 

country 

 39,573 3.2 

 National Total 2,299,983 5.7 
 

Source: Panorama Agroalimentario 2018-2014 
  

In the state of Sinaloa, mango plays a 

crucial role in the economy of Escuinapa and 

Rosario, with a total of 25,000 hectares of mango 

planted in both municipalities. These include 

varieties such as Ataulfo, Tommy, Kent, Keit, 

and Handen, with Kent being the most 

productive, accounting for 80% of the plots.  

 

Post-harvest conservation is one of the 

greatest challenges for producers, since only 

50% of their production is destined for food 

industries and 30-40% for local markets.  

 

The rest is considered waste or loss, as it 

cannot be marketed after it slightly changes its 

consistency of ripeness [Ramírez Méndez et al., 

2010; Rebeca et al., 2024]. 

 

Box 3 
 

 
Figure 1 

Fresh Kent Mango        

Source [Reyes Gutiérrez Importaciones] 

 

This fruit is high in fiber and a source of 

vitamins A, E, and C, folic acid, iron, calcium, 

and zinc, not to mention the large amount of 

sugar it provides. It is usually eaten fresh, 

traditionally with a condiment such as chili or 

chamoy [Ramírez Méndez et al., 2010]. 

 
Food dehydration is one of the most 

commonly used methods for food preservation. 

It consists of removing the highest percentage of 

water from the food to be preserved. Due to the 

minimal water activity, microorganisms cannot 

proliferate and most of the chemical reactions 

that can alter the fruit are stopped [Martínez et 

al., 2013]. The technique used for dehydrating 

the Kent Mango was by means of hot air flow. 

This consists of passing a stream of hot air 

through the dryer sheets, removing the desired 

amount of water through evaporation. Drying at 

high temperatures can affect the sensory 

properties of the product, as well as its 

nutritional value. Although high temperatures 

can accelerate the dehydration process, the loss 

of quality is not compensated by the reduction in 

time, which is why this variable must be taken 

into account in kinetic studies [Mugodo & 

Workneh, 2021] [Moreno et al., 2009]. 

 The kinetics of hot air drying depend on 

the geometry and thickness of the product, as 

well as the properties of the drying air stream 

[relative humidity, temperature, speed and air 

flow, etc.], so it is recommended to use 

temperatures between 40-80ºC, with air speeds 

of 2.0 ± 0.2 m / s [García Pereira et al., 2013].  
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Hot air drying becomes one of the most 

used techniques at an industrial level for the 

processing of different fruits, as it is a method 

that can be controlled manually, from its 

temperature to its air speed, it becomes 

advantageous compared to solar dehydration, 

which is dependent on both the ambient 

humidity and the solar radiation of the area 

where the dehydration process is intended to be 

carried out [Hernández Jiménez et al., 2018].  

Drying kinetics represent the dependence 

of product moisture and evaporation intensity on 

time. This is affected by the type of dehydration, 

as well as the humidity or size of the equipment. 

Rincón [2025] presented in his research the 

conceptual design and computational modeling 

of a solar dryer, which integrates different 

renewable energy sources available in the region 

to perform continuous drying of mangoes, 

independent of the environmental conditions of 

the region.  

For the evaluation of the model, five 

possible scenarios in the region are considered, 

which include a standard day, the hottest day, 

and the coldest day of the year, with which the 

computational model is evaluated. The 

minimum drying temperature is 50 °C. The 

renewable energy integration system allows or 

restricts the heat provided by the different 

subsystems to guarantee this minimum 

temperature. The Kent Mango dehydration 

process using hot air flow maximizes economic 

utilization and reduces production loss, while 

maintaining acceptable sensory characteristics 

[Antonio Giraldo et al., n.d.]. However, drying 

temperature plays an important role in altering 

the physicochemical and microbiological 

properties, so it is necessary to establish a 

balance between product quality and process 

efficiency. 

 

Methodology 

 

The mango was washed and prepared to prevent 

contamination during the drying process. 1 mm 

thick slices measuring 5-7 cm long were cut. 

Each part of the mango [stone, peel, and pulp] 

was weighed to obtain the percentage of fruit 

composition. The initial moisture content was 

analyzed using a thermobalance. Subsequently, 

colorimetric measurements were taken every 30 

minutes throughout the drying process using a 

CR-140 colorimeter. Figure 2. 

Box 4 
 

 
Figure 2 

Kent Mango Dehydration Process. 

 

For the hot air flow drying process, an 

electric dryer with a rear fan was used to 

facilitate air circulation and achieve uniform 

drying. It was made of 201 stainless steel and 

had a nominal power of 400W. The temperature 

in the dehydrator was set at 60°C. 

 

During the dehydration process, the 

mango samples were weighed every 30 minutes 

during the first three hours of the process. In 

addition, the density and Brix degrees of the last 

sample tray were measured. This latter value was 

not taken into account in the drying kinetics due 

to sample loss throughout the process. 

 

To measure density, a 100 ml capacity 

measuring cylinder was used. It was filled to 60 

ml, and different mango samples were dropped 

into the dehydrator [every 30 minutes]. Before 

this, the samples were weighed on an analytical 

balance, and the weight was recorded, so that the 

density could be determined by the difference in 

volume. Equation 1. 
 

ρ =
𝑚

𝑉
                            [1] 

 

Where:   

ρ =  density 
m =  mass 
v =  volume 

 

Results 
 

The mango had an initial moisture content of 77.1%, 

rising to a final moisture content of 15.3%, and the 
samples showed a noticeable change in texture. 

Moisture content was determined over time. The 

total dehydration time was 7 hours, and the 

dehydrator was operated at a constant temperature of 
60°C. Figure 3.  
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Box 5 
 

 
 

Figure 3 

Kent mango at the end of the drying process. 

 

There were four trays in the dryer [M1, 

M2, M3, and M4]. The last tray was not 

considered in the kinetics determination because 

it suffered additional weight losses due to 

sampling for density, Brix, and color 

degradation. Figure 4. 

 

Box 6 
 

 
 

Figure 4 

Perdida de humedad conforme al tiempo de secado. 

 

Drying began to show linear behavior 

when measurements were stopped, meaning it 

stabilized and became constant. The most 

significant weight losses of the mango occurred 

during the first four measurements. 

 

To assess the dependence between time 

and moisture content, M1 was used, with R2 

values of 0.9915 and a polynomial relationship 

given by y = -0.186x2 - 13.023x + 199.35. This 

allows us to evaluate the time and moisture 

content of interest, taking into account the 

variety and thickness of the sample. Figure 5. 
 
 
 
 
 

Box 7 
 

 
 

Figure 5 

Polynomial fitting and error of the drying process in 

M1. 

 

The initial color parameters of the fresh 

Kent Mango were 51.61 L, 11.86 a, and 43.62 b, 

where L is the luminosity level and a and b are 

the chromaticity parameters. According to the 

initial colorimetry, it is a dark orange. Figure 6. 

 

Box 8 
 

 
 

Figure 6 

Initial colorimetry of the Kent Mango. 

 

Regarding color degradation, there was 

an inconsistency between the first sample and 

the second, which was attributed to the fact that 

the latter sample was at a different maturity level 

than the others. Sample C3 was similar to sample 

C1, with parameters of 50.51 in L, 11.35 in a, 

and 47.71 in b. Figure 7. 

 

Box 9 
 

 
Figure 7 

Degradación de color en las 4 primeras horas de secado.  

 

According to the values obtained, the 

final color difference between the initial and 

final samples was ΔL 5.92, indicating a loss of 

luminosity, making the mango darker. The Δa 

was -6.68 and the Δb was 2.04, indicating a 

tendency toward duller reds and oranges. The 

Brix degrees increased considerably, which is 

common in a dehydrated product, as the sugars 

concentrate due to the loss of water.  
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Brix degrees were taken every 30 

minutes; however, only seven samples were 

obtained because the digital Brix reader could 

not take measurements later. At the same time, 

the density of different samples was measured to 

obtain a correlation between density and Brix 

degrees. Table 3.0 
 

Box 10 
Table 3 

Density and Brix Degrees of the Kent Mango. 

Density [g/cm3]  Brix  

1.112  19.2  

1.064  19.8  

1.05  26.2  

1.022  32.7  

1.02  37.8  
 

 

The decrease in density can be attributed 

to the loss of water in the Mango, which is less 

and tends to approach the density of water. 

However, with a presence of 11.06% final 

moisture, it will remain denser than water, 

regardless of the dehydration process. 

 

Box 11 
 

 
 

Figure 8 

Dependence of Brix degrees on density. 

 

As in kinetics, to assess the brix as a 

dependence on density, a polynomial fit is taken, 

with an R2 of 0.9489 and an expression of y = 

3216.5 x²-7041.3 x+3871.7, Figure 8. 

 

Conclusions 

 

The final moisture percentage in the dehydrated 

was 15.6%, decreasing 61.5% in 9 hours of 

drying. In terms of kinetics, there was a constant 

decrease in weight in the first 4 hours.  

 

The final texture compared to the initial 

one presented a notable change, in addition to 

having a rubbery texture, it looked clearly more 

opaque, a result of the loss of luminosity in the 

color.  

Regarding the correlation between 

density and Brix degrees, it can be deduced that 

the lower the density in dehydration, the higher 

the Brix concentration. 

 

Abbreviations 

 

a = CIELAB Component red-green axis 

b = CIELAB Component yellow-blue axis 

L = CIELAB Brightness 

m = mass  

V = volume 

ρ = density  
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