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I. Introduction 

Agriculture represents a significant historical territorial 

resource that contributes to human well-being by providing 

essential elements such as raw materials, employment, and 

sustenance (Abou et al., 2018). Tubers, specifically potatoes 

and taro, hold a crucial role in the diet of Burkina Faso.De par 

l’accroissement de sa production, la diversité de leurs dérivés 

et l’importance de la demande sur les marchés nationaux et 

internationaux, la patate et le taro constituent une culture 

socialement et économiquement porteuse. Due to the 

significant post-harvest losses of potatoes and taro, their 

transformation becomes a necessary strategy for value 

enhancement. Various solutions have been proposed to 

address this challenge, including freezing, greenhouse 

cultivation, and preservation through drying. 

The principle of drying involves the simultaneous 

transfer of heat and mass. The heat from the surrounding 

environment, as explained by Ouoba et al. (2013), propagates 

from the outer surface of the product towards its center. As a 

result, this heat triggers the chemical bonds of the water 

present in the product, causing it to migrate outward for 

evaporation (Ouoba et al., 2012). This gradual process leads 

to a reduction in the moisture content of the product as the 

transfers take place. Poor control of the drying process results 

in products that are not well-received by consumers. Despite 

the diverse body of scientific research on drying, achieving its 

perfect mastery remains a desired goal. 

In the present day, the drying of agricultural products is 

the subject of numerous studies. For instance, research has 

been conducted on corn and herring (Ahmed-Zaid A., 1999) 

the transformation of cassava into various products 

(DEGNON, 2018) with relatively easy preservation, tomatoes 

(Hawlader. M. N. A., 1991,), carrots (Techasena O., 1994,) , 

apples (Zeghmati. B., 1981) and rice (Du Penty- Charbonnier 

M. A, 1995,) , The drying of ginger, okra, beet pulp, cassava, 

and red pepper has also been studied (Ahouannou C., 2001, ); 

Potatoes have been examined as well  (Youcef-Ali. S., ., 

2001, ) , as have tubers such as yam and taro(Abou. M et al., 

2018). Studies have explored intrinsic parameters in the 

drying of agri-food products (Ganamé et al., 2020) as well as 

the significance of the initial surface area on mass and heat 

transfers (OUOBA et al., 2018).  

It should be noted that (par exemple Ouoba K. Honoré., 

2013) these studies were conducted on samples for which the 

exact dimensions and shapes were not considered. Thermal 

sciences have demonstrated that the behavior of heat depends 

on numerous factors, such as the shape and dimensions of the 

body it traverses. Hence, drawing a parallel to the influence 

of size and shape on mass transfers would be relevant as well. 

(OUOBA et al., 2012) highlighted the importance of 

considering the size and shape of samples when evaluating 

mass transfers during the drying of sweet potatoes. 

In this current study, our aim is to explore the trends that 

the size and nature of products  of samples exhibit on the 

mass transfer process. To accomplish this, we will utilize 

various shapes, including cubic and cylindrical forms, with 

differing dimensions for two agri-food products: potatoes and 

taro. We will evaluate the influence of these parameters on 

transfers by analyzing the behavior of drying curves at a 

specific temperature. 

II. Materials and Methods 

II.1. Materials 

In this study, potatoes and taro were purchased from a 

local market in Bobo-Dioulasso, a city located in the western 

part of Burkina Faso. These vegetables can exhibit various 

shapes, ranging from elongated to more rounded. Due to their 
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ABSTRACT 

This present article highlights the influence of the cutting performed on samples of 

agricultural products as well as their nature of products on the assessment of their 

convective drying quality. Sweet potato and taro were used for the study. It emerges that 

the size of the cut plays an important role in the evaluation of mass transfers during 

convective drying. At 100 minutes of drying and a temperature of 70°C, cubes with 

dimensions of 1cm, 1.5cm, 2cm, and 2.5cm reached moisture content levels of 40wt.%, 

60wt.%, 78wt.%, and 80wt.% of their initial moisture content, respectively. This trend 

generalizes: the larger the size, the slower the drying. Similarly, the shape slightly 

influences the transfer process. Furthermore, the experiments showed that at the same 

temperature and similar dimensions regardless of the cutting shape, taro exhibits greater 

resistance to transfers than sweet potato. 
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nearly uniform macrostructure (OUOBA .K.H et al., 2010; 

Doymaz I, 2002) as well as the uniform initial moisture 

content within the materials and symmetrical water and heat 

transfers, we can effectively consider only the shape and size 

of the sample as parameters (Dissa, et al., 2010).  These 

tubers are transported to the laboratory of GERME & TI 

(Group for the Study and Research in Energetic Mechanics 

and Industrial Techniques) at the Nazi BONI University in 

Bobo-Dioulasso. There, they are washed, peeled, and cut into 

cubic and cylindrical shapes using a stainless steel knife. In 

our study, we used cubic samples with respective edge 

lengths of 1cm, 1.5cm, 2cm, and 2.5cm, as well as cylindrical 

samples with respective heights and radii of (1cm, 0.25cm), 

(1.5cm, 0.5cm), (2cm, 0.5cm), and (2cm, 0.75cm). 

These samples are then placed in an oven set at a 

temperature of 70°C. The organoleptic quality of agri-food 

products is linked to the drying conditions as well as the 

moisture content of the product at the end of drying, which 

justifies the chosen temperature.  

Throughout the drying process, the samples are 

periodically removed for mass determination using a 

precision balance (SARTORIUS, accurate to 0.001g, France) 

and then returned to the oven. The measurement time is kept 

short to avoid disrupting the thermodynamic equilibrium. 

II.2.Methods 

The objective of this study is to determine the moisture 

content profiles of the material during drying. Drying kinetics 

are established based on experimental data. Experimentally, 

we have raw data on the evolution of the sample's mass over 

time during drying at different temperatures. We process this 

data using the following approach: The initial moisture 

content of the product is calculated as the ratio of the total 

mass of water in the product divided by the mass of the solid 

material (Ouoba.K., Honoré., 2013), as shown in equation 

(1). 

                        (1)  

Where  : is the initial water content of the product, 

 is the initial mass of the sample, and  is the dry mass 

of the sample. Moisture content curves were plotted using 

experimental data as a function of time. From the mass of the 

sample at time t, we calculate the moisture content (Dissa et 

al., 2010) using equation (2). 

                           (2) 

Where m(t) is the mass of the sample at time t during 

drying. Using the value of the dry mass  and the mass 

m(t), we calculate the moisture content X(t) according to 

equation (2).  The kinetics of the moisture content variation at 

time t, represented by the ratio (X(t))/X_0 derived from the 

equation (1), results in curves   We plot the 

relation X(t) → t for each sample (Ouoba et al., 2010). This 

shows the evolution of the average moisture content over 

time for a given dimension. The curves X(t) → t, representing 

the variation of the average moisture content for cubes and 

cylinders, are actually an average of three curves with 

acceptable repeatability. We compare the results of 

experiments conducted simultaneously and within the same 

oven to mitigate the influence of air velocity and relative 

humidity, which are important parameters in the drying 

process's evolution. 

 

 

III. Results and discussion 

In the literature, the drying of agri-food products is typically 

analyzed through curves depicting the variation of mass or 

moisture content as a function of drying time (Youcef-Ali et 

al., 2001; Sahin and Dincer, 2005; Doymaz, 2007). It's worth 

noting that these curves provide valuable insights into the 

drying state of the product (Henderson et al., 1961); 

(Panchariya et al., 2002).  

III.1.Influence of size 

In order to comprehend the significance of the cutting 

size, we kept the temperature constant at 70°C while varying 

these parameters. The temperature is associated with the 

dehydrator's power. 

a. Case of  papato 

Figure 1(a) represents the moisture content curves of 

potato samples in cubic shapes with respective edge lengths 

of 1cm, 1.5cm, 2cm, and 2.5cm, as well as in cylindrical 

shapes (Figure 1(b)) with respective heights and radii of 

(1cm, 0.25cm), (1.5cm, 0.5cm), (2cm, 0.5cm), and (2cm, 

0.75cm) at a temperature of 70°C. The curves share the same 

trends and decrease in a similar manner. At a drying time of 

100 minutes, the 1cm cube reaches 40wt.% moisture content, 

the 1.5cm cube reaches 60wt.%, and the 2cm and 2.5cm 

cubes reach 80wt.% of their initial moisture content. The 2cm 

and 2.5cm edge length cubes are nearly indistinguishable. For 

a moisture content of around 10wt.%, the 1cm cube takes 300 

minutes, the 1.5cm cube takes 400 minutes, the 2cm cube 

takes 500 minutes, and the 2.5cm cube takes approximately 

600 minutes to reach that level. 

For the cylindrical shapes in Figure 1(b), at a drying time 

equal to or less than 100 minutes, the (1cm, 0.25cm) cylinder 

is at 15wt.% moisture content, the (1.5cm, 0.5cm) cylinder is 

at 40wt.%, the (2cm, 0.5cm) cylinder is at 42wt.%, and the 

(2cm, 0.75cm) cylinder is at 60wt.% of their initial moisture 

content. The curves of the (1.5cm, 0.5cm) and (2cm, 0.5cm) 

cylinders are almost indistinguishable. For a moisture content 

of around 10wt.%, the drying times are approximately 200 

minutes, 500 minutes, and 700 minutes for the (1cm, 

0.25cm), (1.5cm, 0.5cm), (2cm, 0.5cm), and (2cm, 0.75cm) 

cylinders, respectively. Generally, larger sizes result in longer 

drying times. 

b. Case of taro 

Figure 2(a) illustrates the drying kinetics of cubic taro 

samples at a temperature of 70°C.  

The curves are almost indistinguishable. At a drying time 

of approximately 100 minutes, the 1cm cube reaches 50wt.% 

of its initial moisture content, while the 1.5cm cube is at 

70wt.%, and the 2cm and 2.5cm cubes are at 80wt.%. For a 

moisture content of around 10wt.%, the drying times are 250 

minutes, 300 minutes, 400 minutes, and 500 minutes, 

respectively, for the 1cm, 1.5cm, 2cm, and 2.5cm cubes.  

Furthermore, in the case of cylindrical shapes in Figure 

2(b), the curves decrease rapidly. At T=100 minutes, the 

(1cm, 0.25cm) cylinder is at 25wt.% of its initial moisture 

content, while the (1.5cm, 0.5cm) cylinder reaches 50wt.%, 

the (2cm, 0.5cm) cylinder is at 55wt.%, and the (2cm, 

0.75cm) cylinder is at 60wt.%. The drying times are 200 

minutes, 250 minutes, 300 minutes, and 380 minutes, 

respectively, for these different cylindrical samples. It is 

noticeable that samples with smaller surface areas dry faster; 

the larger the size, the longer the drying time. 

III.2.Influence of the nature of the product 

a. Case of cubic shapes 

Figure 3 depicts the evolution of reduced moisture 

content for cubic samples with respective edge lengths of 
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1cm and 1.5cm for both potatoes and taro at a temperature of 

T=70°C. 

Figure 3(a) shows the reduced moisture content evolution 

of 1.5cm and 2cm cubic samples for both potatoes and taro at 

a temperature of T=70°C. At the beginning of drying, the 

curves exhibit a similar shape, and they decrease in a similar 

manner. For a residual moisture content around 10wt.%, they 

take approximately 300 minutes of drying for potatoes and 

360 minutes for taro. 

In Figure 3(b), the curves are almost indistinguishable, 

sharing the same trend and decreasing slowly. The drying 

times are nearly identical; at 400 minutes of drying, they 

reach only 10wt.% of their residual moisture content. 

However, there is an observed resistance to transfer in the 

case of taro.   

b. Case of cylindrical shapes 

In this paragraph, the moisture contents of cylindrical 

samples with respective heights and radii of (2cm, 0.5cm) and 

(2cm, 0.75cm) for both potatoes and taro at a temperature of 

T=70°C are represented. 

Figure 3(c) depicts the evolution of reduced moisture 

content for cylindrical samples with a height (H=2cm) and 

radius (R=0.5cm). At the beginning of drying, the curves 

exhibit a similar shape, and they decrease in a similar manner. 

For an initial moisture content of around 10wt.%, they take 

approximately 300 minutes of drying for potatoes and 360 

minutes for taro. 

The curves in Figure 3(d) represent the normalized 

moisture content of cylindrical samples with respective 

heights and radii of (2cm, 0.75cm). It can be observed that for 

a time between 0 minutes and 100 minutes, the curves are 

almost indistinguishable. They decrease and reach 10wt.% of 

their residual moisture content. 

IV. Conclusion 

This study has demonstrated, through the establishment 

of moisture content profiles, that size plays an important role 

during drying. For sweet potato samples with cubic shapes of 

respective edge lengths of 1cm, 1.5cm, 2cm, and 2.5cm, it is 

observed that the curves share the same trends and decrease 

in a similar manner. For a residual moisture content of about 

10wt.%, the 1cm cube takes 200 minutes, the 1.5cm cube 

takes 300 minutes, the 2cm cube takes 390 minutes, and the 

2.5cm cube takes approximately 450 minutes for drying. 

Furthermore, in the case of cylindrical shapes, for a 

residual moisture content of about 10wt.%, the drying times 

are 100 minutes, 250 minutes, and 300 minutes, respectively, 

for the (1cm, 0.25cm), (1.5cm, 0.5cm), (2cm, 0.5cm), and 

(2cm, 0.75cm) cylinders. For taro, in the case of cubic shapes, 

the curves are nearly indistinguishable. For a residual 

moisture content of around 10wt.%, the drying times are 250 

minutes, 320 minutes, 410 minutes, and 480 minutes, 

respectively, for the 1cm, 1.5cm, 2cm, and 2.5cm cubes. 

Moreover, considering both products (potato, taro), the 

drying kinetics for cubic shapes with edge lengths of 1.5cm 

and 2cm show that for an initial moisture content around 

10wt.%, they take approximately 300 minutes for potatoes 

and 360 minutes for taro. 

Moreover, for cylindrical shapes, the drying times are 

nearly identical; at 400 minutes of drying, they reach only 

10wt.% of their initial moisture content. However, there is 

observed resistance to transfer in the case of taro.  

Additionally, for cylindrical shapes with respective 

heights and radii of (2cm, 0.75cm), it can be observed that the 

curves are nearly indistinguishable. They decrease and reach 

10wt.% of their moisture content in just 100 minutes.  

It is evident that smaller-sized samples exhibit higher 

drying kinetics compared to larger-sized ones. The smaller 

the size, the shorter the drying time. The drying rate of sweet 

potato is higher than that of taro due to the significant amount 

of gum present in sweet potato, which has a considerable 

influence on the drying duration. 

 

 

  

Fig 1. Effect of size on drying kinetics of potato samples: cubic (a) and cylindrical (b) 
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Fig 2. Effect of size on drying kinetics of taro samples: cubic (a) and cylindrical (b) 

 
  

  

  
Fig 3. Influence of the nature of products on the drying of cubic samples (a), (b) and cylindrical samples (c), (d) 
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