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INTRODUCTION

ABSTRACT

Osmotic dehydration is important food preservation method because of many
advantages considering mild processing temperature, base waste material and low
energy requirements. The goal of this research was to investigate the effects of the
process temperaute, time and osmotic solution concentration on the effectiveness
of the chicken meat osmotic dehydration process in osmotic solution of sodium
chloride and sucrose. Developed mathematical models had good fit with experi-
mental data, while maximal obtained values of process responses of: dry matter
content: 58.30 = 0.22%; water loss: 0.4791 = 0.0014 g/g;;; solid gain: 0.1579 =
0.0024 g/g; ;. and water activity: 0.800 = 0.001; indicated on good dehydration lev-
els and that applied osmotic solution is very good osmotic medium. Application
of principal component analysis has provided better visualization in differentia-
tion of the samples, while score analysis was used to point at optimal combination
of technological parameters in effort to obtain best osmotic dehydration process
results.

PRACTICAL APPLICATIONS

Process of osmotic dehydration is commonly used technique for food processing
since its low energy requirements for water removal, minimal waste material and
possibility of producing new types of food products from animal and plant raw
matterials. This study investigates the effects of applied technological parameters
on the process of osmotic dehydration of chicken meat. Developed mathematical
models in this research can be considered as precise for process parameters pre-
diction and optimization in experimental and industrial applications. The analy-
sis of the osmotic dehydration process efficiency points at the optimal
combination of applied technological parameters in effort to obtain best osmotic
dehydration process results.

storage stability. During osmotic dehydration process food

The production of chicken meat has undergone remarkable
growth in recent years and as a result of the growth in
demand, meat producers began to diversify their products
with a view to increasing the value and an increase in shelf
life (Volpato et al. 2007).

Process of osmotic dehydration has been successfully
used to remove water from food material and increase their

samples are being placed in hypertonic solution, which cre-
ates a concentration gradient between the solution and the
intracellular fluid. This driving force results in the removal
of water from the food through semipermeable cellular
membranes (Ozdemir et al. 2008; Knezevic et al. 2013).
Osmotic dehydration is recognized as a pre-treatment
step to meat drying processes such as air-drying, microwave

Journal of Food Processing and Preservation 2017; 41: e13116; © 2016 Wiley Periodicals, Inc. 10f7



CHICKEN MEAT OSMODEHYDRATION PROCESS EFFICIENCY

or freeze-drying, to improve the nutritional, sensorial and
functional properties of meats, reduce heat damage and
minimize their color and flavor changes (Rastogi ef al.
2002).

Osmotic dehydration is important food preservation
method in food processing industry because of many advan-
tages considering mild processing temperature, base waste
material and low energy requirements (El-Aouar et al.
2006).

Many factors (the solute cost, organoleptic compatibility
with the end product, additional preservation by the sol-
utes) are considered when it comes to choosing the most
suitable osmotic solution for the specific food material
(Tortoe 2010). The most often used osmotic solutions are
concentrated water solutions of sugar (sucrose, glucose,
fructose and corn syrup) or sodium chloride (NaCl) (Singh
et al. 2008; Ispir and Togrul 2009). In comparison with the
binary solution (water/NaCl), ternary solutions with added
sugar to the NaCl and water have enchanced mass transfer
potential and enable quick processing and high product
dehydration. Due to its higher molecular weight, sugar dif-
fusion is much slower than salt diffusion throught the prod-
uct (Qi 1998; Collignan et al. 2001).

Response surface methodology (RSM) is an effective tool
for optimizing a variety of food processes including osmotic
dehydration (Azoubel and Murr 2008; Ozdemir et al. 2008;
Singh et al. 2010).

The main advantage of RSM is reduced number of experi-
mental runs that provide sufficient information for statisti-
cally valid results. The RSM equations describe effects of the
test variables on the observed responses, determine test vari-
ables interrelationships and represent the combined effect of
all test variables in the observed responses, enabling the
experimenter to make efficient exploration of the process
(Misljenovi¢ et al. 2012).

The goal of this research was to investigate the effects of
the process temperature, process time and osmotic solution
concentration on the effectiveness of the chicken meat
osmotic dehydration process. Measured responce values
which were used to describe total efficiency of the osmotic
process were: dry matter content (DMC), water loss (WL),
solid gain (SG) and water activity.

MATERIALS AND METHODS

Raw skinless chicken breast was purchased at the lokal shop
in Novi Sad, just before use. Before the osmotic treatment,
whole muscle (24-h postmortem, with removed fat tissue)
was cut into cubes, dimension 1 X 1 X 1 c¢m, and then
homogenized before the samples were taken for the process.

Osmotic solution of sodium chloride and sucrose was
made from commercial sucrose and NaCl in the quantities
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of 1,200 and 350 g/kg of distilled water, respectively (Qi
1998; Collignan et al. 2001).

Distilled water was used for dilution of osmotic solutions.
The diluded osmotic solution concentrations were 45, 52.5
and 60% w/w. The sample to osmotic solution ratio was 1:5
(w/w). The process was performed in laboratory jars at the
temperature of 20, 32 and 44C under atmospheric pressure,
in constant temperature chamber (KMF 115 1, Binder, Ger-
many). Meat samples were stirred every 15 min. Processing
conditions regarding stirring, intesity, duration and fre-
quency were the same for all concentrations of osmotic solu-
tions at all temperatures, so the results could be comparable.

After 1, 3 and 5 h, the samples were taken out from
osmotic solutions to be lightly washed with water and gently
blotted to remove excessive water. DMCs of the fresh and
treated samples, and osmotic solution were determined by
drying at 105C in a heat chamber until constant mass was
achived (Instrumentaria Sutjeska, Srbija). All analytical
measurements were carried out in accordance to AOAC
(2000).

Water activity (a,) of the osmotic dehydrated samples
was measured using a water activity measurement device
(TESTO 650, Germany) with an accuracy of +0.001 at 25C.

In order to describe the effectiveness of the mass transfer
of the osmotic dehydration process, DMC, WL and SG were
calculated for different temperatures, processing times and
concentration of osmotic solutions and presented as mean
values and standard deviation of three parallel runs:

pmc="4.100% (1)
mi
wp="TECE 8 (2)
m; ¢ initialsample (i.s.)
$G= 1 Sp— M5 [i] 3)
m; 8i.s.

where m; and myare the initial and final mass (g) of the sam-
ples, respectively; z;and zrare the initial and final mass frac-
tion of water (g water/g sample), respectively; s; and sy are
the initial and final mass fraction of total solids (g total sol-
ids/g sample), respectively (Filipovi¢ et al. 2014a).

Response Surface Methodology

RSM and ANOVA were selected to estimate the main effect
of the process variables on mass transfer variables during
the osmotic dehydration of chicken meat samples. The
accepted experimental design was according to Box and
Behnken (1960). The independent variables were tempera-
ture (X;) of 20, 32 and 44C, osmotic time (X;) of 1, 3 and
5 h and concentration of osmotic solution (X3) of 45%,
52.5% and 60%. The dependent variables observed were the
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responses: DMC (Y;), WL (Y3), SG (Y3) and a, (Y.
A model was fitted to the response surface generated by the
experiment. The model used was function of the variables:

Y= fi(temperature, time, concentration) (4)

The following second-order polynomial (SOP) model was
fitted to the data. Four models of the following form were
developed to relate four responses (Y) to three process varia-

bles (X):
3 3
V=B + Y BuXit > BuiXs
i=1 i=1

+ i: i: Bkini)(jv k=1—4;

i=1j=it1

where fj;; are constant regression coefficients; Y, either
DMC (Y;), WL (Y,), SG (Y3) or a,, (Yy); X, temperature, of
the process; X5, time of the process; X3, concentration of the
osmotic solution.

Analysis of variance (ANOVA) and RSM were performed
using StatSoft Statistica, for Windows, ver. 10 program (Sta-
tistica 2010). The model was obtained for each dependent
variable (or response) where factors were rejected when
their significance level was less than 95%.

Principal component analysis (PCA), used as the pattern
recognition technique, was applied within assay descriptors
to characterize and differentiate various analyzed samples.
The evaluations of ANOVA and PCA analyses of the
obtained results were performed using StatSoft Statistica,
ver. 10 software (Statistica 2010).

Score Analysis

Score analysis uses min-max normalization of osmotic dehy-
dration responses and transfer them from their unit system
in new dimensionless system which allows further mathe-
matical calculation of different types of responses (Jaya-
lakshmi and Santhakumaran 2011). Maximum value of
normalized score present optimal values of responses
(DMC, WL, SG and a,,), and point at optimal combination
of used technological parameters of time and temperature
of the process (Filipovi¢ et al. 2014b):

(DMC;—DMCpin)

S i 6
! (DMCmax_DMCmin) ( )
WLi_WLmin
Si= Q (7)
(WLmax - WLmin )
SG;—SGpi
5y=1— 3G SGmin) (8)

(SGmax - SGmin)
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_ (@i = Awmin)

S4i=1 )
! (awmax - awmin)
Sy Soit St S
S,‘: ( 1i+92 3 4 ) (10)
4
max[S;] — optimum (11)

RESULTS AND DISCUSSION

In Table 1, mean values and standard deviations of the
DMC, WL, SG and a,, as responses of the chicken meat
osmotic dehydration process are shown. Temperature of the
process was 20, 32 and 44C, time of the process ranged from
1 to 5 h, while concentration of the osmotic solution was set
to 45%, 52.5% and 60%.

The highest values of DMC (58.30 = 0.22%), WL
(0.4791 % 0.0014 &/ginitial sample (i.5.)» SG (0.1579 = 0.0024 g/
g;s.) and the lowest a,, value (0.800 = 0.001) were achieved
at the end of 5-h process, at the highest temperature of 44C.

Osmotically dehydrated chicken meat have achieved simi-
lar process response values in comparison to the other
osmotically dehydrated raw material of animal origin sub-
jected to the similar process conditions (5-h process at 50C
in the same osmotic solution of maximal concentration of
60%). Osmotically dehydrated chicken had achieved slightly
better process response values than osmotically dehydrated
silver crucian carp, with DMC of 52.907 * 0.355%; WL of
0.470 £ 0.004 g/g; ; SG of 0.127 = 0.000 g/g; ;. and a,, value
0f 0.887 = 0.010 (Cur&i¢ et al. 2015; Lonéar 2015). While, in
comparison to the osmotically dehydrated pork meat, dehy-
drated chicken had achieved slightly lower process response
values, since dehydrated pork meat had achieved DMC of
62.16 + 0.44%; WL of 0.4950 +0.0029 g/gi.; SG of
0.1616 £ 0.0152 g/g; and a,, value of 0.805 * 0.016 (Fili-
povic 2013).

The PCA allows a considerable reduction in a number of
variables and the detection of structure in the relationship
between measuring parameters and different osmodehy-
drated chicken meat samples that give complementary
information (Otto 1999 and Fongaro and Kvaal 2013). The
full auto scaled data matrix consisting of osmodehydrated
chicken meat samples processed at temperatures of 20, 32
and 44C, during 1, 3 and 5 h of the process and in concen-
trations of osmotic solutions of 45%, 52.5% and 60% was
submitted to PCA. For visualizing the data trends and for
the discriminating efficiency of the used descriptors a scatter
plot of samples using the first two principal components
(PCs) from PCA of the data matrix was obtained (Fig. 1).

As can be seen, there was a neat separation of the 27 sam-
ples of osmotically dehydrated chicken meat at different
technological parameters, according to osmotic dehydration
process response values (DMC, WL, SG and a,,). Samples
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TABLE 1. RESPONCE VALUES OF CHICKEN MEAT OSMOTIC DEHYDRATION PROCESS

I. FILIPOVIC ETAL.

WL
(g/gls>

SG
(9/9|5)

Aw

Sample Temp. Time Conc. DMC

number Q) (h) (% d.m.) (%)

1 20 1 45 35.92 + 0.49°
2 20 3 45 42.97 +0.31<
3 20 5 45 45.88 = 0.14°f
4 32 1 45 39.05+0.81°
5 32 3 45 44.24 + 1.05%
6 32 5 45 48.70 + 0.66%"
7 44 1 45 41.05+1.21%
8 44 3 45 49.12 = 0.33%"
9 44 5 45 50.13 = 0.43%"
10 20 1 52.5 39.44+0.23°
11 20 3 52.5 44,58 + 0.45%
12 20 5 52.5 48.21+0.189
13 32 1 52.5 39.96 + 1.04°
14 32 3 52.5 50.48 = 0.02"
15 32 5 52.5 53.10 = 0.02]
16 44 1 52.5 43.13+1.37<
17 44 3 52.5 52.84 + 1.48"
18 44 5 52.5 56.13 = 0.13/™
19 20 1 60 40.68 +0.28"
20 20 3 60 49.96 + 0.60%"
21 20 5 60 50.91 = 0.55™
22 32 1 60 44.62 +0.74%
23 32 3 60 54.71 = 0.68*
24 32 5 60 57.11 =0.08™
25 44 1 60 47.97 = 1.19%
26 44 3 60 55.95 = 0.76"
27 44 5 60 58.30 = 0.22™

0.1845 =+ 0.0098°
0.2780 % 0.0026°f
0.3099 + 0.00119f
0.2260 = 0.0070°
0.3003 +0.0143
0.3359 + 0.0054"
0.2454 +0.010"
0.3618 + 0.0033*
0.3670 = 0.0025"
0.2376 = 0.0020°
0.3198 +0.00829"
0.3464 +0.0015"
0.2529 + 0.0088¢
0.3737 £0.0001¢
0.3993 +0.0001™
0.3003 +0.0116%
0.4125+0.0112™
0.4539 =+ 0.0009™
0.2734 +0.0023%
0.3929 +0.0189"™
0.4107 +0.0038™
0.3436 +0.0115"
0.4423 +0.0047"
0.4702 +0.0041°P
0.3520 +0.01211
0.4590 =+ 0.0050"°P
0.4791 +0.0014P

0.0870 = 0.0026%°
0.1184 % 0.0036/9"
0.1140 * 0.0044°9"
0.1007 = 0.0050°<%f
0.1122 = 0.0104%f9"
0.1210 % 0.00749"
0.0882 +0.0100°
0.1348 + 0.0025
0.1365 = 0.0033
0.0853 * 0.0040%°
0.1213 = 0.00629"
0.1215 # 0.00349"
0.0935 + 0.0078><
0.1068 % 0.0011°%9
0.1289 * 0.0031Mik
0.0956 * 0.0096P<¢®
0.1174 +0.00129
0.1547 +0.0049"™
0.0762 + 0.0029°
0.1160 = 0.00877"
0.1341 = 0.0048'*
0.0958 + 0.0084P<d®
0.1133 = 0.0059¢79"
0.1336 +0.0051
0.0908 + 0.0100™°
0.1457 = 0.0054%™
0.1597 + 0.0024™

0.910+0.010¢
0.891 =+ 0.007"<
0.875 + 0.003°<
0.908 = 0.009¢
0.890 + 0.008"“¢
0.870 +0.011°<
0.905 + 0.005
0.878 = 0.007°
0.875 + 0.002°<¢
0.905 =+ 0.003¢
0.875 =+ 0.004°<
0.860 + 0.006°°¢
0.903 = 0.007<¢
0.870 +0.011°<
0.852 #+ 0.05°°<
0.884 +0.09"
0.858 +0.01204
0.851 +0.007254
0.879 + 0.006"
0.846 + 0.00425<4
0.839 = 0.0097%°
0.872 + 0.004°<¢
0.841 +0.003%
0.835 +0.008%°
0.867 + 0.009"<¢
0.855 =+ 0.00225<4
0.800 = 0.0012

Different letters in the superscript in the same column of the table indicate on statistical significant difference between values at the level of signifi-

cance of P< 0.05 (based on post-hoc Tukey HSD test).

were grouped according to process temperature and concen-
tration of osmotic solution (samples that were subjected to
the same process temperature and concentration of osmotic
solution and different process time (1, 3 and 5 h) are con-
nected with tin lines). Sample numbering is noted in Table 1.

With increasing process time samples were positioned
from left to the right side of the graphic. The increase of the
process temperature has also characterized samples at the
left side of the graphic, while the increased osmotic solution
concentration has characterized samples at the lower part of
the graphic. Samples located in lower right quadrant had
high levels of response values of DMC and WL (sample
numbers 23, 24, 27). Samples located in upper left quadrant
were characterized by high adversely high aw values (sample
numbers 1, 4, 2, 5, 11), while the most favorable low a,, val-
ues characterized samples in lower right quadrant (sample
numbers 23, 24, 27). Samples located in lower right quad-
rant were characterized by high SG values (sample numbers
8,9,18,26).

Quality results showed that the first two PCs, account for
94.24% of the total variance and could be considered suffi-
cient for data representation. Process response values of
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DMC contributed with 27.05%, WL contributed with
26.89% and a,, contributed with 24.67% to the first factor
calculation. Process response value of SG contributed with
73.26% to the second factor calculation.

Table 2 shows the results of ANOVA of the RSM models
which were developed on the basis of the experimental
results provided in Table 1. In the method, SOP in form of
Eq. (5), for the prediction of the function (4) of technologi-
cal parameters of process temperature, process time and
osmotic solution concentration was used.

Values of DMC were statistically significantly influenced
by all three technological parameters, where the time was
the most influential, than concentration, while the least stat-
istically significantly parameter was temperature. Linear
SOP terms for temperature, time and concentration and
also quadratic term for temperature statistically significantly
contributed to forming of the model. Residual variance was
not statistically significant, indicating that applied model
for DMC was adequate for the process of osmotic dehydra-
tion of chicken meat, with high level of determination coef-
ficient R* (0.9773), which indicated good fitting of SOP
model with obtained experimental values.

Journal of Food Processing and Preservation 2017; 41: e13116; ©2016 Wiley Periodicals, Inc.
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Biplot (axes F1 and F2: 97,24 %)
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FIG. 1. BIPLOT DIAGRAM OF OSMODEHYDRATED CHICKEN MEAT SAMPLES

ANOVA test showed that values of WL were statistically
significantly influenced by all three technological parameters,
as in case of DMC, with also the same levels of significance.
Quadratic and linear terms of the SOP for time and linear
terms of the SOP for concentration and temperature contrib-
uted statistically significantly to the forming of the model of

1

« 5G (g/gi.s.)
T=44°C, C=45%
“& 9 .48
.26
T=A4°C, C=60%
12 - 1521 .27
T .17 .24
* 20 * DMC (%)
T=32°C, C=60% * 23
* WL (g/gls)
1 2 3 4 5 13

F1(89,38 %)

the process. High value of R* (0.9832) and insignificant resid-
ual variance, indicated good fitting capabilities of the pro-
posed mathematical model for WL with experimental data.
In case of process response values of SG, ANOVA showed
that process time and temperature affected values of SG
at statistically significant level, while osmotic solution

TABLE 2. ANOVA OF THE RESPONSES OF THE MODEL OF THE CHICKEN MEAT OSMOTIC DEHYDRATION PROCESS

Sum of squares

Technological

parameters Term dft DMC WL SG aw
Temperature Linear 1 174.7239* 0.025522* 0.001245* 0.000636*
Quadratic 1 2.1519™ 0.000200™ 0.000135™ 0.000016"
Time Linear 1 518.9699* 0.074324* 0.008496* 0.007854*
Quadratic 1 45.1600* 0.008873* 0.000444* 0.000125™
Concentration Linear 1 221.7904* 0.057185* 0.000153™ 0.007524*
Quadratic 1 0.0424" 0.000028™ 0.000015™ 0.000119™
Cross product Temp. - Time 1 0.9936™ 0.000079™ 0.000255™ 0.000008™
Temp. - Conc. 1 2.1992™ 0.000011™ 0.000074™ 0.000048™
Time - Conc. 1 1.5838™ 0.000096™ 0.000396* 0.000140™
Linear Residual variance 26 22.5145™ 0.002835™ 0.001174" 0.001041™
Total sum of squares 35 990.1295 0.169153 0.001174 0.017509
R? 0.9773 0.98324 0.90525 0.94057

*Statistically significant at level of significance of P< 0.05.
"Not statistically significant.
'df — degrees of freedom.

Journal of Food Processing and Preservation 2017; 41: e13116; © 2016 Wiley Periodicals, Inc.
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TABLE 3. REGRESSION COEFFICIENTS OF SOP MODELS FOR FOUR
CHICKEN MEAT OSMOTIC DEHYDRATION PROCESS RESPONSES

Y1/DMC Y2/WL Y3/SG Yéla,,
Bo 15.47948™ —0.181884™  0.257667™ 0.765918*
By 0.24010™ 0.004835"™ —0.003446™  0.001492™
Bs7  —0.00416™  —0.000040™  0.000033"™ —0.000011™
B2 5.14478* 0.076487* —0.002472"™  —0.004208™
B,  —0.68587* —0.009614* —0.002151* 0.001139™
Bs 0.08633™ 0.002577"™ —0.004571™  0.006965™
B33 0.00149™ 0.000038™ 0.000028™ —0.000079™
B2 0.01199™ 0.000107™ 0.000192" —0.000035™
Biz  0.00476™ 0.000010™ 0.000028™ —0.000022"
Bos  0.024227 0.000189™ 0.000383* —0.000228™

*Statistically significant at level of significance of P< 0.05.
"Not statistically significant.

concentration did not have statistically significant influence
on SG values. Quadratic and linear terms of time, linear
term of temperature and cross product of time and concen-
tration of the SOP were statistically significant to the form-
ing of the model. As well as the previous responses, residual
variance was not significant, while R* was high (0.9053),
which indicated a good fitting of proposed model for SG
with experimental data.

The statistical significance of quadratic terms of time in
SOP models indicates that values of DMC, WL and SG are
affected by quadratic dependence with time, as the conse-
quence of reducing mass transfer rates with time of the pro-
cess. By lowering the content of water in dehydrating
chicken meat and simultaneously increasing SG by entering
solutes into the chicken meat, concentration gradient
between chicken meat and osmotic solution, which is drive
force of the process, is reduced.

ANOVA of the a,, response showed that, as in the case of
the responses DMC and WL, all three technological parame-
ters statistically significantly affected a, values with the
same levels of significance. Linear SOP terms for tempera-
ture, time and concentration statistically significantly con-
tributed to forming of the model. Residual variance was not
significant, as in previous cases, while R* was high (0.9406)
pointing at good fit of proposed model for a,, with experi-
mental data.

Table 3 shows regression coefficients of SOP models for
the four responses of chicken meat osmotic dehydration
process, indicating good fitting capabilities for all SOP mod-
els to experimental data.

Score analysis quantifies different responses of process of
osmotic dehydration in dimensionless values that represent
score values which are comparable between different proc-
esses of osmotic dehydrations. In that way score values allow
the possibility of comparing total efficiency of different
processes of osmotic dehydration and optimization of each
processes (Filipovi¢ et al. 2014b).
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Temperature (C)

0 1 2 3 4 5
Time (h)

Concentration (% d.m.)

Time (h)

FIG. 2. (a) SCORE VALUES CONTOUR PLOTS OF OSMODEHYDRATED
CHICKEN MEAT SAMPLES AT DIFFERENT TIME AND TEMPERATURE OF
THE PROCESS. (b) SCORE VALUES CONTOUR PLOTS OF
OSMODEHYDRATED CHICKEN MEAT SAMPLES AT DIFFERENT TIME OF
THE PROCESS AND CONCENTRATION OF THE OSMOTIC SOLUTION

In Fig. 2a, b, score values countour plots of osmodehy-
drated chicken meat samples at different process time, pro-
cess temperature and osmotic solution concentration are
shown.

From Fig. 2a, it can be seen that the increase of process
time and process temperature have influenced the increase
of the score value or total efficiency of the process. From
Fig. 2b, it can be seen that the increase of osmotic solution
concentration has also increased the score value, hence the
total efficiency of the process. The influence of technological
parameters on score values, which represents combined pro-
cess responses, is also in accordance with the influences of
technological parameters on individual process responses,
Tables 1 and 2.

Maximum obtained value of score for osmotic dehydra-
tion process at 44C, during 5 h in 60% concentration of
osmotic solution was 0.75 of maximal 1.

Journal of Food Processing and Preservation 2017; 41: e13116; ©2016 Wiley Periodicals, Inc.
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CONCLUSION

Based on presented it can be concluded that:

+ Maximal obtained values of process responses of: DMC:
58.30 = 0.22%; WL: 0.4791 £0.0014 g/g;s; SG: 0.1579 £
0.0024 g/g; s and a,,: 0.800 * 0.001; indicated on good dehy-
dration levels at technological parameters of 44C and 5 h
treatment in osmotic solution concentration of 60%, and
indicated that applied osmotic solution is very good osmotic
medium, providing high dehydration levels of chicken meat.
Application of PCA, as the multivariate method of analysis,
has provided better visualization in differentiation of the
samples. DMC, WL and a,, are the dominant variable in the
first principle component, while the SG was the most domi-
nant variable in the second principle component, indicating
on the effects of applied technological parameters.

The RSM well described mathematical models for all four
responses, which were statistically significant, while pre-
dicted and observed responses corresponded very well,
allowing good prediction of process response values based
on applied technological parameters.

Score analysis was used to calculate total process efficiency
in correlation with applied technological parameters and
to point at their optimal combination in effort to obtain
best osmotic dehydration process results.
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