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Abstract: Guavira (Campomanesia adamantium (Cambess.) O. Berg) is a 
native fruit of the Cerrado Biome, rich in vitamins, minerals, and bioactive 
compounds. However, it is common to discard their peels, even though they 
have nutritional value. Given the potential use of guavira peels as a food 
product, it is essential to characterize the phenomenon of mass transfer when 
using osmotic dehydration (OD) as a conservation method. The study aimed to 
obtain osmotically dehydrated guavira peels using different osmotic agents and 
identify the most effective one. The peels were osmotically dehydrated at 
different times (10 to 240 min.). Mass transfer parameters and diffusive transfer 
coefficients of water and solids in different osmotic agents (sucrose, glucose, 
maltodextrin, maltitol, and sorbitol) were determined. The diffusivity of water and 
solids was determined using mathematical models with a non-linear solution. 
Among the osmotic agents assessed, sorbitol performed better for the pre-
treatment of OD, as it provided a lower solid gain (6.02%) and a higher water 
loss (31.18%). For this agent, the diffusivity coefficients obtained were 1.10 × 
10-10 (Deffw) and 0.70 × 10-10 (Deffs). Finally, the results of the present study 
contribute to the full use and valorization of native fruits from the Brazilian 

                                                 
1
 Universidade Federal de Mato Grosso do Sul. E-mail: isabella.gatti@ufms.br  

2
 Universidade Federal de Mato Grosso do Sul. E-mail: joao.junqueira@ufms.br 

3
 Universidade Federal de Mato Grosso do Sul. E-mail: rafael.moraes@ufms.br 

4
 Universidade Federal de Mato Grosso do Sul. E-mail:luciana.miyagusku@ufms.br 

5
 Universidade Federal de Mato Grosso do Sul. E-mail:thaisa.balbinoti@ufms.br 

6
 Universidade Federal de Mato Grosso do Sul. E-mail:luisa.freire@ufms.br 

7
 Instituto Federal do Espírito Santo. E-mail: leandrolevate@hotmail.com 

8
 Universidade Federal da Grande Dourados. E-mail: araujo.s.cintia@gmail.com 



2 

 

Revista Univap - revista.univap.br 
São José dos Campos-SP-Brasil, v.32, n. 74, 2026, ISSN 2237-1753 

Cerrado, as they enable the use of guavira peels with better palatability without 
losing their nutritional values, in addition to the possibility of inserting them into 
different formulations. 
Keywords: Bioeconomy; Cerrado fruits; Mass transfer; Osmotic dehydration. 
 
Resumen: La guavira (Campomanesia adamantium (Cambess.) O. Berg) es 
una fruta nativa del bioma Cerrado, rica en vitaminas, minerales y compuestos 
bioactivos. Sin embargo, es común el descarte de sus cáscaras, a pesar de su 
valor nutricional. Dado el potencial uso de las cáscaras de guavira como 
producto alimenticio, resulta esencial caracterizar el fenómeno de transferencia 
de masa cuando se emplea la deshidratación osmótica (DO) como método de 
conservación. El presente estudio tuvo como objetivo obtener cáscaras de 
guavira deshidratadas osmóticamente utilizando diferentes agentes osmóticos 
e identificar el más eficaz. Las cáscaras fueron sometidas a deshidratación 
osmótica durante distintos tiempos (10 a 240 min). Se determinaron los 
parámetros de transferencia de masa y los coeficientes de difusión de agua y 
sólidos en diferentes agentes osmóticos (sacarosa, glucosa, maltodextrina, 
maltitol y sorbitol). La difusividad del agua y de los sólidos se estimó mediante 
modelos matemáticos con solución no lineal. Entre los agentes osmóticos 
evaluados, el sorbitol presentó el mejor desempeño en el pretratamiento de 
DO, ya que proporcionó menor ganancia de sólidos (6,02%) y mayor pérdida 
de agua (31,18%). Para este agente, los coeficientes de difusividad obtenidos 

fueron 1,10 × 10⁻¹⁰ (Deffw) y 0,70 × 10⁻¹⁰ (Deffs). Finalmente, los resultados del 
presente estudio contribuyen al aprovechamiento integral y valorización de 
frutas nativas del Cerrado brasileño, ya que permiten el uso de las cáscaras de 
guavira con mejor palatabilidad sin pérdida de su valor nutricional, además de 
su posible incorporación en diferentes formulaciones. 
Palabras clave: Bioeconomía; Deshidratación osmótica; Frutas del Cerrado; 
Transferencia de masa;. 
 
Resumo: Guavira (Campomanesia adamantium (Cambess.) O. Berg) é uma 
fruta nativa do Bioma Cerrado, rica em vitaminas, minerais e compostos 
bioativos. No entanto, é comum o descarte de suas cascas, mesmo que elas 
tenham valor nutricional. Dado o potencial uso das cascas de guavira como um 
produto alimentício, é essencial caracterizar o fenômeno de transferência de 
massa quando se utiliza a desidratação osmótica (DO) como método de 
conservação. O estudo teve como objetivo obter cascas de guavira 
desidratadas osmoticamente usando diferentes agentes osmóticos e identificar 
o mais eficaz. As cascas foram desidratadas osmoticamente em diferentes 
tempos (10 a 240 min.). Parâmetros de transferência de massa e coeficientes 
de transferência difusiva de água e sólidos em diferentes agentes osmóticos 
(sacarose, glicose, maltodextrina, maltitol e sorbitol) foram determinados. A 
difusividade de água e sólidos foi determinada usando modelos matemáticos 
com uma solução não linear. Dentre os agentes osmóticos avaliados, o sorbitol 
apresentou melhor desempenho no pré-tratamento da OD, pois proporcionou 
menor ganho de sólidos (6,02%) e maior perda de água (31,18%). Para este 
agente, os coeficientes de difusividade obtidos foram 1,10 × 10-10 (Deffw) e 0,70 
× 10-10 (Deffs). Por fim, os resultados do presente estudo contribuem para o 
pleno aproveitamento e valorização de frutas nativas do Cerrado brasileiro, pois 
possibilitam o aproveitamento das cascas de guavira com melhor palatabilidade 
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sem perda de seus valores nutricionais, além da possibilidade de inserção em 
diferentes formulações. 
Palavras-chave: Bioeconomia; Desidratação osmótica; Frutos do Cerrado; 
Transferência de massa. 
 
 
1 INTRODUCTION 

 
The guavira (Campomanesia adamantium (Cambess.) O. Berg.) is a 

native fruit of the Brazilian Cerrado, and due to its cultural importance and 
consumption, the State Law nº 5,082 (November/2017) was published and 
declared it as a symbolic fruit from the Mato Grosso do Sul state. It is rich in 
vitamin C, copper, and zinc and has a reduced caloric value due to its low 
concentration of lipids. It has a sweet flavor, and its pulp can be consumed 
fresh or processed as jellies and juices (Alves et al., 2020). 

The remaining parts (pells and seeds) are usually discarded but could be 
used for consumption. In the study by Alves et al. (2020), it was found that 
guavira peels can be a source of bioactive compounds. These researchers 
identified tannins (37.66 mg EAT/100g) and Vitamin C (59.58 mg EAAS/100g). 
Given the phenolic potential of the peels, it is necessary to make full use of the 
fruit to develop new products and, consequently, contribute to the valorization 
and processing of its waste. Seeds of Campomanesia adamantium have been 
investigated as sources of bioactive compounds, including essential oils and 
lipids, with demonstrated biological activity and potential technological 
applications (Machate et al., 2020). 

In this scenario, there are several pre-treatments to be used to preserve 
the physical, chemical, and nutritional characteristics of food in addition to the 
sensorial quality, osmotic dehydration (OD) being one of them (Oliveira et al., 
2021). 

OD consists of pre-treatment, in which solid food is immersed in a 
hypertonic (osmotic) solution, that is a medium with a higher solute 
concentration than that of a biological tissue or cell. This difference creates an 
osmotic pressure gradient that drives water out of the material through a semi-
permeable membrane. It is widely used in osmotic dehydration to remove water 
while enabling controlled solute uptake (Abrahão & Corrêa, 2021; Junqueira et 
al., 2026). 

The inclusion of technological processes such as OD is essential for the 
conservation and valorization of several foods, mainly fruits that have a high 
percentage of post-harvest losses (Galdino et al., 2021; González-Pérez et al., 
2021). 

Sucrose is the most commonly used osmotic agent in this process. 
However, health-conscious consumers are increasingly seeking food products 
that utilize alternative sugars to sucrose (such ashexose monosaccharides, 
disaccharides (and polyols), as the consumption of sucrose is associated with 
the development of various diseases such as diabetes, obesity, and 
cardiovascular diseases. The choice of osmotic agent is one of the key factors 
governing mass transfer rates during osmotic dehydration treatment (Abrahão & 
Corrêa, 2021; Salim et al., 2019). 

The evaluation of mass transfer coefficients during osmotic dehydration 
is essential to understand the interaction between food matrix and osmotic 
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agents, allowing the identification of solutes that optimize water removal while 
minimizing solid incorporation. This approach contributes directly to process 
design and optimization, as well as to the selection of more efficient and 
healthier osmotic agents (Abrahão & Corrêa, 2021; González-Pérez et al., 
2021; Junqueira et al., 2026). 

Although several studies have been conducted with commercial fruits, 
native species such as guavira remain underexplored, despite their high 
relevance to the Cerrado bioeconomy. The use of guavira peels represents an 
opportunity for waste valorization and the development of new functional 
ingredients. 

It is hypothesized that osmotic agents with lower molecular weight and 
viscosity promote higher water loss and lower solid gain, improving the 
efficiency of osmotic dehydration. Therefore, this study aims to evaluate the 
influence of different osmotic agents (sucrose, glucose, maltodextrin, sorbitol, 
and maltitol) on mass transfer parameters and diffusivity coefficients during 
osmotic dehydration of guavira peels. 

 
2 MATERIAL AND METHODS 

 
Guavira fruits (Campomanesia adamantium adamantium (Cambess.) O. 

Berg)  were collected in Campo Grande, MS, Brazil (20°31’30”S, 54°36’2”W), 
on November 2021 (Figure 1). 

 
Figure 1. Campo Grande –MS location. 

 
Source: prepared by the authors. 

 
The fruits were manually harvested and transported under refrigerated 

conditions to the laboratory. The samples were washed under running water 

and sanitized in a sodium hypochlorite solution (100 mg L⁻¹) for 10 minutes, 
followed by rinsing with distilled water. After that, the fruits were manually 
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pulped using a stainless-steel knife, and the peels were carefully separated 
from the pulp and seeds to avoid structural damage.  

The peels  were frozen at a temperature of -18±1 °C in a domestic 
freezer (Refriamate,Visa Cooler,Brazil) for the subsequent experiments. The 
samples were thawed at room temperature (25 ºC for 30 min.) to perform the 
experiments. 

Different binary osmotic solutions containing water and sugar in a 1:1 
ratio were prepared to reach a concentration of 50±1 °Brix. The osmotic agents 
used were sucrose, glucose, maltodextrin, sorbitol, and maltitol.  The osmotic 
agents used were sucrose, glucose, maltodextrin, sorbitol, and maltitol, selected 
based on their distinct molecular weights, chemical structures, and 
physicochemical properties, which directly influence mass transfer mechanisms 
during osmotic dehydration (Ebrahimi & Sadeghi, 2016; Mendonça et al.; 2017; 
Kowalska et al. 2020).The samples (peels) were selected and weighted 
(approximately 5 g each), and immersed in osmotic solutions at a temperature 
of 30±1 °C and kept inside the BOD incubator (TECNAL, TE-391, Brazil) at 
predefined periods (10, 25, 40, 60, 90, 120, 150, 180, 210, and 240 min), with 
five replicates (Mendonça et al., 2017). 

After the dehydration time, the samples were immersed in an ice bath so 
that mass transfers ceased. Then, excess water was removed using a paper 
towel. Subsequently, the samples were weighed on an analytical balance 
(SHIMADZU, AUY220, Brazil) and taken to the oven (DeLEO, A6SED, Brazil) at 
105±2 ºC for 24 h. for moisture analysis using the gravimetric method 
(Association of Official Agricultural Chemists [AOAC], 2016). 

Water loss (WL) and solid gain (SG) were calculated following Eq. 1 and 
2, respectively 

 

   0 0

0

100
w t wtM X M X

WL
M


          (1) 

 

   0 0

0

1
100

t st wM X M X
SG

M

 
         (2) 

 
Xw0 is the initial moisture content (on a wet basis) [kg water kg-1], Xwt and 

Xst are the water and soluble solids content, respectively, at any time, and M0 
and Mt are the initial and final sample mass [kg], respectively. 

The moisture ratio (MR) and solid ratio (SR) of the samples during 
dehydration experiments was calculated using Eq.3 and Eq. 4, respectively: 

 

𝑀𝑅 =
𝑋𝑤𝑡−𝑋𝑤𝑒𝑞

𝑋𝑤0 −𝑋𝑤𝑒𝑞
 

(3) 

𝑆𝑅 =
𝑋𝑠𝑡−𝑋𝑠𝑒𝑞

𝑋𝑠0 −𝑋𝑠𝑒𝑞
  (4)

 
Xwt, Xw0, and Xweq are the moisture content at any drying time, initial 

moisture content, and equilibrium moisture content [kg water kg-1], respectively. 
Xst, Xs0, and Xseq are the solid content at any drying time, initial solid content, 
and equilibrium solid content [kg solid kg-1], respectively The Xweq and Xseq were 
experimentally obtained from the moisture and solid contents of the samples 
subjected to a lengthy dehydration process. 
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The OD behavior during the treatments has also been modeled using the 
unidirectional diffusion model (Crank, 1975) that, for an infinite slab, became 
Eq. 5 and Eq. 6. 

 

𝑀𝑅 = (
8

𝜋2
∑

1

(2𝑖+1)2
𝑒𝑥𝑝 (−(2𝑖 + 1)2𝜋2𝐷𝑒𝑓𝑓𝑤

𝑡

4𝐿2
)∞

𝑖=0 )
    (5) 

 

𝑆𝑅 = (
8

𝜋2
∑

1

(2𝑖+1)2
𝑒𝑥𝑝 (−(2𝑖 + 1)2𝜋2𝐷𝑒𝑓𝑓𝑠

𝑡

4𝐿2
)∞

𝑖=0 )    (6) 

L is the characteristic length (half the thickness) [m]. 
 
Data were analyzed using Statistica software (Statistica 8.0, Statsoft Inc., 

Tulsa, USA). The parameters of the equations were estimated using a non-
linear regression procedure. The coefficient of determination (R2) and sum 
square error (SE) were evaluated. Higher R2 and lower SE values indicated a 
better fit of the experimental data to the model (Junqueira et al., 2021). 

The results were evaluated by one-way ANOVA at the 0.95 probability 
level. In case of significant effects (p ≤ 0.05), the means were compared using 
the Tukey’s test.  

A multivariate analysis was performed using principal component 
analysis (PCA) to explore the interrelationships between water loss, solid gain, 
effective water diffusivity, and effective solid diffusivity under the influence of 
different osmotic agents. Additionally, hierarchical cluster analysis was 
conducted, and dendrograms were generated to assess the similarity among 
the treatments. 

These analyses were performed using the software Statistica 8.0 
(Statsoft Inc., Tulsa, USA). All the experiments were carried out in triplicates. 
 
3 RESULTS AND DISCUSSION 

 
Figure 2 shows the WL values after OD of the guavira peels. It is possible 

to observe a logarithmic increase in the percentage of WL concomitantly with 
the increase in dehydration time in all osmotic agents analyzed. This is due to 
the gradual reduction of the osmotic pressure gradient, which is the driving 
force of OD. At the beginning of the process, this gradient between the food and 
the osmotic solution is highest. As osmotic dehydration progresses, mass 
exchanges between both systems decrease the osmotic pressure gradient, 
thereby reducing the rate of mass transfer. After 240 minutes of process, WL 
ranged from 23.35 (maltodextrin) to 31.18% (sorbitol); sorbitol was the agent 
with the best behavior, as it obtained the highest WL. 
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Figure 2. Kinetics of WL of guavira peels during OD by different osmotic agents. 

 
Source: prepared by the authors. 

 

Mendonça et al. (2017) concluded that higher WL rates in 
osmodehydrated yacon slices occur in solutions with agents with lower molar 
masses since solutes with higher molar masses have high water activity, 
consequently reducing WL capacity. In this context, when analyzing the 
structure and molar mass of each osmotic agent, sucrose (342.30 g/mol), 
glucose (180.15 g/mol), maltodextrin (504.43 g/mol), sorbitol (182.17 g/mol), 
and maltitol (344.31 g/mol), glucose and sorbitol are those with the lowest 
molecular weights.  

Although the molecular weights of sorbitol and glucose are similar, both 
have different behaviors during dehydration. Glucose (25.6%) had a lower WL 
value than sorbitol (31.18%), probably due to its high viscosity. Although sorbitol 
and glucose have similar molecular weights, their different physicochemical 
properties affect mass transfer. Sorbitol solutions typically have lower viscosity 
and allow greater water mobility, resulting in higher water loss. In contrast, 
glucose may increase resistance to diffusion, leading to lower WL values 
(Mendonça et al., 2017). 

This result corroborates with Junqueira et al. (2017) since the authors 
concluded that sorbitol was the most efficient agent compared to sucrose and 
fructose for removing water from sweet potatoes during the OD process. 

Another study carried out by Ruiz-López et al. (2011), referring to the OD 
of carambola in different sugar solutions, showed that sucrose promotes a 
reduction in the water activity of the product, that is, higher WL than 
maltodextrin, in addition to presenting higher osmotic pressure. A similar result 
was found in this study since sucrose had a higher SG rate at all times analyzed 
concerning maltodextrin. 

Cichowska et al. (2018) analyzed the OD of apples from different polyols. 
They observed that at concentrations of 20 to 40°Brix, maltitol solutions were 
less effective than sucrose concerning WL. However, the highest concentration 
of maltitol (50°Brix) resulted in a higher SG than sucrose, a fact that did not 
occur in the guavira pells evaluated in this study, in which sucrose (28.58%) 
obtained a similar value to maltitol (28.29%). 

Regarding the analysis of sucrose, this agent acquired a lower WL than 
sorbitol for the OD process of guavira peels, as found by Bchir et al. (2021) in a 
study carried out with pomegranate seeds. On the other hand, Wiktor et al. 
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(2022) did not identify a significant difference in SG after 180 minutes of OD of 
strawberries from sorbitol and sucrose solutions with concentrations of 40 and 
50° Brix, respectively. 

Kumari et al., (2020) observed that WL and weight reduction, were higher 
for sweet lime peel samples osmosed in sucrose as compared to those 
osmosed in maltodextrin solutions.Figure 3 presents SG values according to the 
time. The molar mass of solutes has a major influence on OD, but SG has less 
effect on mass transfer during this process than WL (Cichowska et al., 2018). 
According to Figure 3, it is possible to observe that glucose and sucrose 
obtained higher SD values, while maltodextrin, sorbitol, and maltitol obtained 
reduced values. Therefore, after 240 minutes, SG ranged between 6.02 
(sorbitol) and 14.37% (glucose), and the agent of interest is the one with the 
lowest SG capacity, in this case, sorbitol. 

 
Figure 3. Kinetics of SG of guavira peels during OD by different osmotic agents. 

 
Source: prepared by the authors. 

 

A likely explanation for glucose having acquired the highest SG is its low 
molecular weight, which can facilitate the entry of the solute into cellular tissues 
since solutes with low molecular weight diffuse more easily through the matrix 
of the product. On the other hand, larger molecules are more likely to be 
retained on the tissue surface, resulting in a low SG (Chauhan et al., 2011). 

This fact is confirmed by the results of maltodextrin and maltitol, which 
have higher molar masses and acquired low SG values, in general in the 
present study. Furthermore, Cichowska et al. (2018) observed similar results in 
which solutions with a higher concentration of maltitol achieved greater 
incorporation into the SG than those with sucrose. On the other hand, sucrose, 
which has a relatively high molecular weight, obtained a high SG rate, which 
may be related to its viscosity, facilitating the incorporation of solids into the 
cellular tissues of the guavira pells. 

Large incorporation of solute in the OD can cause changes in the 
composition and flavor of the final product, in addition to forming a barrier on the 
surface of the food, causing resistance to mass transfer and complicating the 
drying processes. In this context, the ideal osmotic agent should not affect the 
dehydration kinetics and nutritional and organoleptic qualities of the product. 
Therefore, combining a high WL value with low SG is ideal for osmotic pre-
treatment (Abrahão & Corrêa, 2021; Salim et al., 2019). 
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Therefore, the most suitable osmotic agent for pre-treatment and 
obtaining a quality product from guavira peel is sorbitol since, according to the 
results of this study, this agent obtained, in general, a lower SG and a higher 
WL in comparison to the other agents analyzed in the different periods. A 
similar result was found by Junqueira et al. (2017) and Mendonça et al. (2017) 
in studies with OD in sweet potato and yacon slices, respectively. 

Brochier et al. (2014) highlight the advantages of using sorbitol as an 
osmotic agent due to its high efficiency in removing water during OD, 
contributing to acquiring lower SG even with low molecular weight since both 
processes occur simultaneously. Furthermore, according to Brochier et al. 
(2015), sorbitol is the polyol most found in nature, with its main characteristics 
being sweetening power and chemical, thermal and bacteriological stability, as 
well as low caloric value. 

At the same time, it is suggested to apply joint methods to enhance the 
results of this research, as Salehi et al. (2023) performed ultrasound-assisted 
OD of kiwi slices and achieved more favorable WL and SG results linked to the 
increase in ultrasound intensity and concentration of sucrose. González-Pérez 
et al. (2023) used vacuum-assisted OD and found that this union reduced the 
moisture content of apple slices, improving their texture. 

Table 1 presents the effective water diffusivity (Deffw) of the different 
osmotic agents based on Fick's second law model's analytical resolution and 
the statistical parameters R² and RMSE results. Usually, for food products, Deffw 
values range from 10-8 to 10-10 (m²/s) (Junqueira et al., 2021). It is possible to 
observe that Deffw varied between 1.20 × 10-10 and 0.71 × 10-10 (m²/s) so that 
sucrose, sorbitol, and glucose obtained the highest values, 1.10 × 10-10, 1.10 × 
10-10, and 1.20 × 10-10 (m²/s), respectively. In comparison, maltodextrin and 
maltitol had the lowest Deffw values, 0.98 × 10-10 (m/s²) and 0.71 × 10-10 (m²/s), 
respectively. 

 
Table 1. Effective moisture diffusivities of osmodehydrated guavira peels 

Osmotic agent Deffw×10-10 (m²/s) R² (%) RMSE 

Sucrose 1.10 0.97 0.11 
Glucose 1.20 0.95 0.13 
Maltodextrin 0.98 0.95 0.02 
Sorbitol 1.10 0.94 0.16 
Maltitol 0.71 0.94 0.08 
R2 - Coefficient of determination; RMSE – Root mean square error 

 
Concerning R², values above 0.94 were observed, indicating satisfactory 

adjustments. With regard to RMSE, all osmotic agents obtained results lower 
than 0.20 for the effective diffusivity of water, a fact that demonstrates a 
significantly low error in the results of the model used. 

Regarding maltitol, Bialik et al. (2020), in a study with kiwi, obtained a 
Deffw value of 1.00 × 10-9 (m²/s), R² of 0.99, and RMSE of 0.0035. Furthermore, 
it was also obtained by Dash et al. (2019), Deffw of 0.32 × 10-9 (m²/s) with the OD 
of ginger using glucose. Maldonado & González Pacheco (2022) observed that 
the Deffw value using sucrose solution with a concentration of 50°Brix in cherry 
pulp and peel was 6.42 × 10-9 and 1.09 × 10-9 (m²/s), respectively. 

Salehi (2020) found a Deffw of 3.38 × 10-10 (m²/s) in apples. Pravitha et al. 
(2022) analyzed sucrose, brown sugar, and coconut sugar during the OD 
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process of coconut chips. The authors found R² of 0.98 and Deffw of 3.65 × 10-11 
(m²/s) for sucrose, while for brown sugar, the results were R² of 0.91 and Deffw 
of 3.65 × 10-11 (m²/s) and for coconut sugar they were R² of 0.92 and 2.55 × 10-

11 (m²/s). 
Table 2 presents the effective solid diffusivity (Deffs) of the different 

osmotic agents based on the analytical resolution of Fick's second law model 
and the results of the statistical parameters R² and RMSE. It is possible to see 
that the Deffs ranged between 0.40 × 10-10 and 0.70 × 10-10 (m²/s). The lowest R² 
value was 0.79 for sucrose, indicating lower precision in portraying the data 
when compared to glucose (0.94), maltodextrin (0.90), and sorbitol (0.94). 
Regarding RMSE, all osmotic agents obtained results below 0.35 for the 
effective diffusivity of solids. 
 

 
Table 2. Effective solid diffusivities of osmodehydrated guavira peels 

Osmotic Agent Deffs×10-10 (m²/s) R² (%) RMSE 

Sucrose 0.44 0.79 0.31 
Glucose 0.40 0.94 0.07 
Maltodextrin 0.44 0.90 0.14 
Sorbitol 0.70 0.94 0.11 
Maltitol 0.36 0.91 0.14 
R2 - Coefficient of determination; RMSE – Root mean square error 

 
Dash et al. (2019) identified Deffs of 0.19 × 10-9 (m²/s) for glucose during 

the OD process in ginger slices. Junqueira et al. (2021) found Deffs ranging from 
1.63 × 10-10 to 4.38 × 10-10 (m²/s) and R² above 0.95 for the sucrose (osmotic 
agent) during OD of carrots, showing more satisfactory results than those 
obtained in the present study. Furthermore, Maldonado and González Pacheco 
(2022) found a Deffs value corresponding to 3.58 × 10-10 in cherry pulp and 3.38 
× 10-11 in its peel (m²/s). 

Pravitha et al. (2022) also found more satisfactory results for sucrose in 
coconut slices when compared to other agents, obtaining values of 0.94 (R²) 
and 4.01 × 10-11 m²/s (Deffs) for sucrose, values of 0.92 (R²) and 3.28 × 10-11 
m²/s (Deffs) for coconut sugar and 0.94 (R²) and 3.56 × 10-11 m²/s (Deffs) for 
brown sugar. However, they observed that the substitution of agents did not 
cause significant variation in the quality of the final product. 

Finally, it is worth highlighting that it is difficult to compare the diffusivities 
identified in this study with those available in the literature due to the different 
mathematical models used. Furthermore, although the diffusivities of different 
products are obtained through the Fick model and present a similar order of 
magnitude, there are variations in the composition and physical structure of 
foods (Miano & Augusto, 2018). 

Figure 4 presents the principal component analysis (PCA) (a) and a 
hierarchical clustering dendrogram (b). The principal component analysis 
(Figure 4a) shows the distribution of different osmotic agents in relation to 
variables associated with osmotic dehydration kinetics. The first principal 
component (PC1) explains 56.33% of the total variance, while the second 
principal component (PC2) accounts for 36.36%, totaling 92.69% of the 
variance explained by the first two components. 
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Figure 4. Principal component analysis (PCA) and hierarchical clustering. 

Source: prepared by the authors. 

 
Along PC1 (Figure 4a), sorbitol stands out from the other osmotic agents, 

appearing on the positive side of this component, while maltitol is positioned 
closer to the center of PC1, and the others are located on the negative side.. On 
the other hand, along PC2, maltitol differentiates itself from the other osmotic 
agents, being located on the positive side and separating from maltodextrin, 
possibly due to a greater solid gain. The results indicate that maltitol is strongly 
associated with positive values of PC1 and PC2, suggesting that this osmotic 
agent influences the variables differently compared to the other agents.. On the 
other hand, sucrose remained more in the center of PC1 and PC2, indicating an 
intermediate behavior in relation to the variables studied. Sorbitol, however, was 
associated with positive PC1 values, correlating positively with WL e Deffs.. 

The PCA also highlights that WL and Deffs are positively correlated with 
PC1, while SG is negatively correlated with PC2. This suggests that in the 
osmotic dehydration of guavira peels, osmotic agents that promote higher WL 
do not necessarily lead to higher SG, indicating a complex interaction between 
the parameters. 

The dendrogram (Figure 4b) illustrates the similarities among the 
different osmotic agents based on the evaluated parameters. It is observed that 
the dendrogram divides the osmotic agents into two main groups: (1) 
maltodextrin and glucose e (2) maltitol and sorbitol. The linkage distance 
indicates that maltitol and sorbitol have the most similar behaviors in relation to 
the dehydration kinetics variables, probably due to the strong bond between 
these polyols and water molecules, resulting in higher WL values and lower SG 
values..The dendrogram confirms the intermediate action of sucrose, which 
joins the initially formed groups only at greater distances.  

 
4 CONCLUSION 

 
Sorbitol is the most appropriate osmotic agent for OD in guavira peels 

(lower SG and higher WL). The results of the present study contribute to the full 
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use and valorization of native fruits from the Brazilian Cerrado, as they enable 
the use of guavira peels with better palatability without losing their nutritional 
values, in addition to the possibility of inserting them into different formulations. 
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