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Abstract

The main objectives of this work were to study the effect of fruit ripening on the melon osmotic dehydration at reduced pressure
and to model the mass transfer of moisture during melon dehydration with grape juice concentrate and sucrose solution.
The ripening level had no relevant effect over the physical characteristics of the final product, with soluble solids, moisture
and water activity without significant differences. Besides, the mass loss and solute gain parameters did not show significant
differences, and only the solute gain had few variations. The process of the osmotic dehydration with grape juice concentrate
was the most effective one, with higher dehydration and lowest solutes gain compared to the process carried out with sucrose
solution. The water effective diffusivity calculated by the Fick’s equation for the process conduced with grape juice was lower than
the one obtained for the sucrose solution, according to different equilibrium moisture content calculated by Peleg’s equation.
The dehydrated melon with grape juice concentrate showed reduced water activity (~ 0.92) and low moisture content (~ 58%).

Keywords: vacuum osmotic dehydration; effective diffusivity; fruit juice concentrate.

Practical Application: Osmotic dehydration of water-rich food using fruits juices concentrate represent a viable technological
alternative to offer a healthy and ready-to-eat product and having a water activity that could ensure an extended shelf life

reducing post-harvest losses.

1 Introduction

Melon is a tropical fruit of high commercial value, however,
has a relatively short shelf-life at room temperature, which has
considerably jeopardized its selling potential depending on the
distance from production centers, thus contributing to a high
waste rate (Lima et al., 2004). Furthermore, melon is not very
handy for individual consumption, since fruits are big, requiring
preparation, such as peeling, cutting and removal of the seeds,
before consumption. Osmotic dehydration (OD) may represent
a viable technological alternative to offer a ready-to-eat product
and reduce post-harvest losses, ensuring a better fruit availability
in the country.

OD involves partial dehydration of water-rich food
using hypertonic aqueous solutions of various edible solutes
(sucrose, fructose, invert sugar, lactose, maltodextrin, ethanol,
calcium chloride and others) (Yadav & Singh, 2014) that can
be used either alone or in mixture. This process reduces the
water activity of food increasing microbial stability and slows
down deteriorating reactions. The energy and time needed for
dehydration, also reduced, and the equipment and operation
costs are low, besides being simple. In OD process, three types
of counter-current flows occur: (1) an important water outflow,
from the product to the solution; (2) a solute transfer, from the
solution to the product, which allows the introduction of any
solute of nutritional, sensory and microbiological interest into
the product; and (3) a leaching out of the product’s own solutes

to the solution, which is quantitatively negligible compared with
the first two types of transfer (Raoult-Wack, 1994).

Since grape juice concentrate has a high content of glucose
and fructose (Gurak et al., 2010) it can be used as osmotic
solution with advantage over sucrose solution in relation to the
mass transfer phenomena. In addition, it presents high acidity
due to the presence of tartaric, malic and citric acids. These acids
influence the organoleptic properties (flavor, color, and aroma),
the stability and microbiologic control of juice (Mato et al.,
2005). Among the bioactive compounds present in grape juice,
phenolic constituents are of great importance because their
characteristics are directly or indirectly related to the quality of
the juice and affect its color and astringency (Gurak et al., 2010).
Mineral elements, such as potassium, and proteins including
chitinases and traumatin-like proteins are also found in the
grape juice (Gurak et al., 2010; Le Bourse et al., 2010). Due to
its rich constitution, grape juice is considered a beverage with
positive energetic, nutritional and bioactive effects; although the
proteins are involved in some rare cases of grape and wine allergy
(Le Bourse et al., 2010). Fruit juices concentrates (grape must
and mandarin juice) have already been used as osmotic solutions
in vacuum pulse osmotic dehydration of kiwi and apple slices.
The processing time was reduced in kiwi osmotic dehydration
and the kiwi sensory quality was better than those obtained using
sucrose solution (Escriche et al., 2002). Bioactive compounds
of mandarin juice have successfully been incorporated into the
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structural matrix of fresh apple slices with no negative effects
on their antiradical capacities following impregnation and air
drying (Betoret et al., 2012).

The efficiency of the OD process can be affected by: nature,
size and shape of the biological material; nature, type and
concentration of the osmotic agent; and process parameter
(temperature, time, work pressure, agitation); osmotic solution
to sample ratio; and fruit pre-treatment (Amami et al., 2007;
Chavan & Amarowicz, 2012; Nowacka et al., 2014; Yadav & Singh,
2014). The reduction of pressure during osmotic dehydration
increases the rate of the process and facilitates the penetration
of the osmotic solution solutes into the fruit matrix. Osmotic
dehydration under reduced pressure can be performed in two
ways: reduced pressure is kept continuously or reduction of
pressure is done in pulses (Lewicki & Lenart, 2006).

The main objectives of this work were to study the effect
of fruit ripening on the melon osmotic dehydration at reduced
pressure and to model the mass transfer of moisture during melon
dehydration with grape juice concentrate and sucrose solution.

2 Material and methods
2.1 Material

Melons (Cucumis melo L. var. inodorus) grown in Mossoro
region (RN, Brazil) were obtained from a local Market (CEASA,
Campinas, Brazil). Melons were selected based on the following
criteria: skin color (yellow) and pulp (from greenish white to
cream), appearance (similar size and shape). Melon was manually
washed, peeled and cut into cubes of 10 mm side using knives
and a fruit cube cutting machine.

Grape juice concentrate (68 °Brix) was purchased from the
company Golden Sucos (RS, Brazil) and diluted with filtered water
to 60 °Brix. For comparison purpose, sucrose solution (60 °Brix)
was prepared from commercial sugar purchased from the local
market. The characteristics of both osmotic solutions are shown
in Table 1. The osmotic pressure (II) of both solutions were
calculated through Equation 1 (Lewicki & Lenart, 2006), where
a, is the water activity and T is the absolute temperature (K).

D =-4.6063x10°Tln(a,,) M

Table 1. Physicochemical characteristics of osmotic solutions.

Characteristics Sucrose solution Grape juice
concentrate

Brix (°) 60 60
Titratable acidity (g*/100 g) 0.0041 + 0.0005 2.084 +0.011
pH (25 °C) 7.31+0.17 3.03 £ 0.02
Reducing sugar (g 0.163 + 0.042 50.06 = 1.06
glucose/100 g)
a, (25°C) 0.8769 + 0.0005 0.8382 +0.0028
Density (g/mL) 1.26 1.27
Osmotic Pressure (Pa, 25 °C) 1.8x 107 2.4x107

* Expressed in g citric acid for sucrose solution and g tartaric acid for grape juice
concentrate.
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2.2 Osmotic dehydration equipment

In OD process, the water removed from the material dilutes
the hypertonic solution. Hence, it is important to keep a constant
concentration, either through a continuous evaporation of excess
water or through a dissolution of the osmoactive substance. In this
study, both methods were employed and it was possible to use
the same solution six times. The equipment design (Figure 1)
made possible the evaporation of water while the dehydration
occurred. The amount of evaporated water depended on the
dehydration time. The longer the time was, greater the volume
of water collected would be. The concentration of soluble
solids after the OD process was 58.8 £ 0.5 °Brix for tests with
sucrose solution, and 57.7 + 0.5 °Brix for tests with grape juice.
Afterwards, the solute concentration of the solution was adjusted
after every process to 60 °Brix using grape juice concentrate of
68 °Brix or sugar.

The equipment temperature was maintained by natural
recirculation (3 L/min) enabled by the density difference of the
osmotic solution in the vessel (T = 40 °C) and in the tubular
heat exchanger (T = 55-60 °C). The pressure was kept constant
through the continuous removal of vapors produced during the
process through the condenser (0 °C).

The melon was placed in the vessel on the perforated
nylon disc, the equipment was closed and kept for 5 minutes at
working pressure. Then, the osmotic solution was introduced
into the vessel by the vacuum break valve. When the time of the

Figure 1. Osmotic Dehydration equipment: 1 - Vessel (capacity = 3L);
2 - connection for pressure meter; 3 — connection for thermostat;
4 - breaking vacuum; 5 - connection for vacuum pump; 6 - condenser;
7 - tubular heat exchanger.
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osmotic dehydration was completed, the atmospheric pressure
was restored, the slurry was drained, and the samples were
removed from vessel, rinsed with distilled water and placed on
absorbent paper to remove the excess of solution.

2.3 Effect of ripening on the OD of melon

Due to the wide variability in the melons ripening during
the trials, we evaluated the effect of ripening on melon mass
loss, solute gain and water loss during OD. Soluble solid and
moisture content, and water activity of the dehydrated melon
were also determined. The fresh melon was characterized as
soluble solids content, acidity, pH, reducing sugars, moisture
content and water activity. An absolute pressure of 200 mbar
min was applied for 60 to the system containing the melon
samples immersed in sucrose solution (60 °Brix) at 40 °C using
a proportion fruit: osmotic solution of 1:7. Each process was
repeated 3 times.

2.4 Effect of osmotic dehydration time

An absolute pressure of 200 mbar was applied for
10, 20, 40, 60, 80, 100 and 120 min to the system containing
the melon samples immersed in osmotic solution (60 °Brix) at
40 °C using a proportion fruit: osmotic solution of 1:10, always
in triplicate. Antifoam (0.03 g/100 g) Xiameter AFE-0010
(D’Altomare Quimica Ltda, Sdo Paulo, Brazil) was added to the
grape juice, due to the high amount of foam formed during the
process. We evaluated the effect of OD time on melon weight
loss, solute gain and water loss. Soluble solid and moisture
content, and water activity of the dehydrated melon were also
determined. The process was repeated three times in each
osmotic dehydration time.

2.5 Modeling of mass transfer kinetic

The modeling of water loss during melon dehydration with
grape juice concentrate and sucrose solution was made using
Ficks and Page’s equations. Experimental data were employed in
order to calculate effective diffusivity (D, ;) of the water transferred
during the osmotic treatments by Fick’s equation. Considering a
cubic geometry with initially uniform water and solid contents,
the solution for Fick’s equation for constant process conditions
is given by Equation 2 (Khoyi & Hesari, 2007).

3
8 < 1 .
AT Ae _[”22(;(2“—1)2 exp(f(Zz +1) DLf i J] )

where X, is the average moisture content at instant ¢ (g/g on dry
basis), X is the equilibrium moisture content (g/g on dry basis),
X is the initial moisture content (g/g on dry basis), i is the number
of series terms, D is the water effective diffusivity (m?/s), ¢ is
the drying time (s) and L is the characteristic length, sample
half-thickness (). The effective diffusivity was determined by
non-linear estimation (quasi-Newton) from software Statistica

12.0 (Statsoft, Tulsa, USA) using 10 first series terms of equation.

Peleg’s equation (Equation 3) was used in order to determine
the equilibrium moisture content (Equation 4) (Corréa et al.,
2010; Corzo & Bracho, 2006). The major advantage of the Peleg’s
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model is to save time by predicting water sorption kinetics of
food including equilibrium moisture content using short-time
experimental data (Corzo & Bracho, 2006).

t

X, =X, * 3

A R ®

X, =lim| X, +—t ]-x,+ L @)
Sl TR 1Kyt K,

where K is the Peleg’s rate constant and K is the Peleg’s capacity
constant. The “+” turn into “+” if the process is absorption
or adsorption and “-” if the process is drying or desorption
(as osmotic dehydration). These parameters (K, and K,) were

obtained by linear regression.

The experimental data were also adjusted according to
Page’s model (Equation 5), which is a simplification of the FicK’s
equation (Equation 1), where is considered only the first term of
the serie. 8/n° is considered close to 1, and the term n’D /4L is
equal to constant K, called drying rate constant (Silva et al,,
2003). The constant #n (potential order) is added as a correction
coefficient of time ¢. Constant K and #n were determined by
non-linear estimation (quasi-Newton) from software Statistica
12.0 (Statsoft, Tulsa, USA).

))? _f(e :exp(fKt") (%)

o~ “e

2.6 Calculations

The mass loss (ML), water loss (WL) and sugar gain (SG)
were determined by Equations 6, 7 and 8 and expressed in
g/100 g of initial fresh melon weight.

mr= MMl 109 (6)
MD
- M, X,-M,X, 100 %)
MU
5G = M5 MoSy 19 ®)
M

o

where M, and M are the final (time t) and initial samples weights
(2) respectlvely, S, and S, are the final (time t) and initial soluble
solid content (g/ g of melon) respectively; and X and X, are
the final (time t) and initial moisture content (g/g of melon),
respectively.

2.7 Analysis

Chemical and physical analyses were performed on fresh melon,
osmotic solutions and osmodehydrated melon cubes. Chemical
data were the means of three determinations. Moisture content,
pH, total titratable acidity and reducing sugar were determined
in accordance with AOAC methods (934.06,981.12,942.15B and
925.35, respectively) (Association of Official Analytical Chemists,
2000). Water activity (a, ) was measured (three determinations)
using a Dew Point Water Activity Meter model 4TE-Aqualab
(Decagon devices Inc., USA). The soluble solid content was
measured by direct reading in an automatic refractometer model
r2i300 (Reichert, USA) in triplicate.

Food Sci. Technol, Campinas, 36(3): 468-475, July-Sept. 2016
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2.8 Statistical analysis

The experimental results were analyzed by ANOVA and
Tukey’s multiple test at 95% confidence level using the statistical
program “Statistical Analysis Systems” (SAS).

3 Results and discussion
3.1 Effect of the ripening

The fruits selected (M1, M2, M3 groups) for the study showed
significant differences in the levels of soluble solids, acidity and
reducing sugars (Table 2). Although with differences in the
level of ripening, all melons presented firmness in naked eye.
The variation in the level of ripening did not significantly affect
the soluble solids values, water activity and moisture content of
the melons subjected to the process of vacuum OD under the
conditions studied, neither in the weight loss and water loss
parameters (Table 3). The solute gain was the only parameter
that showed significant differences, in which there was a lower
gain of solute of the most mature melons (Table 3). With the

Table 2. Physicochemical characteristics of melon.

Characteristics M1 M2 M3
Soluble solids 72402 9.1+02° 10.6+0.1°
content (%)

Titratable

acidity

(g citric 0.486 +£0.013* 0.381 + 0.006° 0.364 + 0.002°
acid/100 g

of melon)

Ratio! 48.22 +2.09° 88.06 + 3.46° 104.83 +3.93*
Reducing sugar

(g glucose/100 g 3.11+0.18 3.85+0.24* 3.03+0.12°
of melon)

pH 5.55 +0.04° 5.46 + 0.04° 6.07 £0.02*
Moisture 9212 +0.0% 89.13+0.13° 89.54 +0.16°
content (%)

a 0.9927 +0.002* 0.9911 +£0.0014* 0.9898 + 0.0017*

w

Different superscript letters in the same line indicate significant difference (p<0.05).
! Ratio=soluble solids content/titratable acidity.

Table 3. Characteristics of dehydrated melon with sucrose solution
(60 °Brix).

M1 M2 M3
Soluble solids

+ a + a + a
content (%) 235+12 23.9+12 255+1.3
Moisture 76.0 + 1.15* 750 +131* 7505 +0.48°
content (%) T T e
a, 0.9798 + 0.0008* 0.9739 + 0.0016' 0.9730 + 0.0028"
Mass loss
(g/100 g 39.5 + 3.3° 342422 363 + 4.6
melon')
Solute gain

+1a + 0 3b +0.4b
(&/100 g melon!) 7+1 6.7+03 57404
Waterloss 462+ 3.2 39.7 £ 2.5 415135
(g/100 gmelon')

Different superscript letters in the same line indicate significant difference (p<0.05).
! Fresh melon.
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ripening, the melon gets softer, the cell wall gradually collapses,
the adhesion wall-wall is decreased and the average blade begins
to dissolve (Nishiyama et al., 2007). All these changes alter
the permeability of the cell membrane and hence its osmotic
dehydration rate (Amami et al., 2007; Panarese et al., 2012;
Rastogi et al., 2002). This variation in the permeability of the cell
membrane of the melon should has been low since no relevant
changes were observed in the rate of the OD. The variation of
the solutes gain may be due to the higher content of soluble
solids in the fruit M3 (Table 2), which negatively affected the
difference between the osmotic potential of the solution and
the melon, which is the driving force of the osmotic transport
phenomenon. These results can also be extended for osmotic
dehydration under vacuum with grape juice concentrate using
the same process parameters and melons with ratios ranging
from 48 to 105.

3.2 Effect of osmotic dehydration time

In this section are presented, the results of effect of the
osmotic dehydration time over mass loss, water loss, solute gain,
a_, moisture and soluble solids contents of melon dehydrated
with grape juice concentrate and sucrose solution at 60 °Brix.
Also, the modeling of the mass transfer of moisture during
melon, using both osmotic agents, is presented.

Water loss and solute gain

The melon dehydrated with grape juice concentrate showed
greater weight and water loss and lower solute gain compared to
the melon dehydrated with sucrose solution (Figure 2).

The efficiency of the process was evaluated by the ratio
WL/SG (water loss/solute gain) in which higher values
indicate that the OD process was more effective, with higher
dehydration and lower solute gain. The OD process with grape
juice concentrate was more effective as it presented an average
ratio WL/SG of 11.2 + 3.0 which was two times higher than the
ratio obtained for the process performed with sucrose solution
(ratio WL/SG =5.2 £ 0.4).

In the grape juice, the soluble solids are mainly glucose
(98 g/L) and fructose (106 g/L) (Gogis et al., 1998) whose
proportion may vary depending on the grape variety and
the stage of maturity in which the fruit has been harvested.
After the sugars, the organic acids are the most common
soluble solids in the juice. The tartaric and malic acids are the
predominant organic acids and the succinic and citric acids
are present in minor proportion (Mato et al., 2005). There
are also small amounts of other acids such like galaturonic,
glucuronic, citramalic, dimethylglyceric, pyruvic, among others.
The differences observed in the process efficiency are related with
the complex composition of the grape juice, mostly formed by
low molecular weight solutes (150 to 190 g/mol), resulting in
better dehydration. In general, high molecular weight solutes
favor a high water loss (Rastogi et al., 2002), however, it has
been reported that the glucose (with lower molecular weight)
improved water loss compared with the use of sucrose solution
(Sritongtae et al., 2011). Although the osmotic agents have the
same content of soluble solids, they have different water activity
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Figure 2. Mass loss, water loss, solute gain, water activity, moisture content and soluble solids content of osmotically dehydrated melon with grape
juice concentrate (GJC) and sucrose solution (SS), both at 60 °Brix versus time. DO conditions: 200 mbar, 40 °C and proportion fruit:osmotic

agent of 1:10.

values and therefore different values of osmolality (Table 1).
Therefore, the chemical potential gradient between the water
in the liquid phase of the melon cell and the water in the grape
juice will be higher than the gradient created with the sucrose
solution, resulting in greater loss of water for the first osmotic
agent. This difference regarding the chemical potential between
the sucrose solution and the grape juice is due to the complex
composition of the grape juice. Thus, it would be necessary to

472

use a sucrose solution with total solids content of approximately
72 °Brix for an equal chemical potential gradient of water caused
by the grape juice. The application of this concentration is not
feasible since the high viscosity makes the handling during the
process very hard.

From these three parameters, it was possible to observe high
values of standard deviation for the gain of solute, probably due

Food Sci. Technol, Campinas, 36(3): 468-475, July-Sept. 2016
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to the different levels of melon ripening. As mentioned earlier,
this was the parameter that presented significant differences
regarding the ripening level.

Modeling of mass transfer kinetic

The equilibrium moisture values obtained through the Peleg’s
model allowed the calculation of the water effective diffusivity
(Def) in the OD process and the Page’s parameters (Table 4).
With these parameters, it was possible to model the kinetics
of the OD process, in regarding the dimensionless moisture
content and the process time (Figure 3). From the two models,
the Page’s equation fit better the experimental data (Table 4),
which it was also observed in other researches about OD and
fruits (Park et al, 2002; Silva et al., 2003).

Table 4. Peleg’s, Fick’s and Page’s equations parameters of osmotic
dehydration process.

Osmotic Solutions

Parameters Sucrose solution Grape juice
concentrate
Peleg’s equation
K, 1.086 1.779
K, 0.162 0.136
R? 0.97 0.99
Xe (g/g, d.b.) 1.92 0.61
Fick’s equation
Def (m?/s) 8.48x 107 3.50x 107
R? 0.89 0.97
Page’s equation
K (s") 0.046 0.058
n 0.479 0.405
R? 0.99 0.99
1.00 ¢
\ Sucrose solution
0.80 - e Exp
2 Fick
53 0.60 - == Page
2
Z 040
020 -
0.00 . T . |
0 2000 4000 6000 8000

Time (seconds)

The water loss D in the OD process with grape juice was
lower than the one obtained for the sucrose solution due to the
different equilibrium moisture values obtained by the Peleg’s
model. For the sucrose solution, the equilibrium moisture
(X, =192 g/ g, db. or 65.8 g/100 g. w.b.) was already reached
at 120 minutes of the process (Figure 2) and at a high-speed of
water loss (D ;= 8.48 x 10~ m?/s). For the grape juice, we can
still expect to obtain a water loss greater than 58 g/100 g melon
(w.b.) (Figure 2) at a slower speed of 3.50 x 10 m?/s, since the
equilibrium moisture (X, = 0.61 g/, d.b. or 37.9 g/100 g, w.b.)
was not reached at 120 minutes of the process.

The experimental values of the water effective diftusivity
found in the literature have shown orders of magnitude between
10~ and 107* m?/s. The D values of some fruits are as following:
Guava subjected to different concentrations of sucrose and
different vacuum conditions (0.3 x 107" to 4.6 x 1071 m?/s); apricot
and pear submitted to OD at different temperatures, different
sucrose concentrations and without the application of vacuum
(apricot=4.4x10"t08.6x 10 m*/s; pear =3.5x 107t0 1.9x 10” m?/s)
(Corréa et al., 2010; Khoyi & Hesari, 2007; Park et al., 2002).
For the melon osmotically dehydrated with solution of sucrose
and maltose of different Brix and at different temperatures,
the D_ values varied between 3.9 x 10~ to 6.5 x 10” m*/s, and
for the melon dehydrated under conditions similar to our
experimental ones (sucrose solution of 60 °Brix, 40 °C, ratio
fruit:solution of 1:10) but without the application of vacuum it
was obtained a D, value of 4.4 x 10" m?/s (Ferrari & Hubinger,
2008). The comparison of the effective diffusivity values found
in the literature with those obtained in this work is not feasible
due to the variability in the composition of the raw material, in
its chemical structure, in its processing conditions, in the types
of osmotic agents, and in the different methods and models used
in determining the effective diffusivity.

1.00 &
\ Grape Juice
Concentrate
0.80 | e Exp
= Fick
& '
% 0.60 \ --- Page
%
% 040
0.20
0.00 1 ‘ . :
0 2000 4000 6000 8000

Time (seconds)

Figure 3. Moisture variation (dimensionless) over time of osmotically dehydrated melon with sucrose solution and grape juice concentrate versus
time. Xo, Xt e Xe are initial moisture content (g/g, d.b.), moisture content at instant ¢ (g/g, d.b.) and equilibrium moisture content (g/g, d.b.),

respectively.
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The values of the Page’s equation parameters present
great variability in the literature because they were calculated
from the time values expressed in hours, minutes or seconds.
In pear osmotic dehydration at different temperatures, different
concentrations of sucrose and without the application of vacuum,
it were observed K values between 0.36 x 10~ to 10.66 x 107 s
and » from 0.11 to 0.89 (Park et al., 2002). The drying rate
constant K was higher for the process performed with grape
juice (Table 4), indicating a higher moisture transfer rate from
the material. The parameter “n” has a time moderating effect
and corrects the possible errors resulting from the neglection
of the internal resistance for moisture transfer (Guedes & Faria,
2000) and it was similar for both OD process (Table 4).

Water activity, moisture and soluble solids content

A higher reduction in the water activity of the melon was
observed with the use of grape juice concentrate as a result of the
high water loss of the melon (Figure 2). For this process, the value
of the water activity of the melon decreased from 0.9911 to 0.9244
after 120 minutes of the process, a significantly higher variation
than the one observed with sucrose solution (0.9911 to 0.9620).
The moisture content decreased from 90 to 57.5% (Figure 2) and
the soluble solids content increased from 9 to 40.2 +2 g/100 g
of fresh melon (Figure 2) after 120 minutes process with grape
juice concentrate.

Minimum values of a  for growth of several common
microorganisms of significance to health and for toxin production
are listed by Taoukis & Richardson (2008). The value of 2 achieved
in melon dehydrated with grape juice concentrate (a, = 0.92)
is below the growth threshold of Bacillus cereus, Clostridium
botulinum, Clostridium perfringens and Escherichia coli. The ability
of a microorganism to grow in a given environment is not
determined exclusively by the a_but also depends on the complex
interactions of several other factors, including temperature, pH,
oxidation-reduction potential, preservatives, and competitive
micro flora (Taoukis & Richardson, 2008). According to the
hurdle concept, all of these factors concern the barriers for cell
growth. Thus, the melon dehydrated with grape juice concentrate
would have two barriers for the growth of microorganisms: low
water activity and low pH, taking into account that the acids
present in grape juice were impregnated in the melon matrix.
The acids besides decreasing the rate of biochemical reactions
also contribute to final product taste. A subsequent drying of
the material, its cooling or chemical agent addition may be used
in order to extend its shelf life.

4 Conclusion

The variation in the ripening level of the melon does not
significantly affect the physical features of the melon osmotic
dehydrated under vacuum, a fact that enhances the technological
possibilities of the fruit. The application of grape juice concentrate
as the osmotic agent results in a more effective dehydration due
to its complex composition compared to the sucrose solution.
The melon dehydrated with grape juice concentrate has water
activity and moisture content values that could extend the melon’s
shelflife, particularly in combination with other forms of storage.
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