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In an effort to answer the remarkable recent
growth in demand for chicken meat products, pro-
ducers began to increase the value and shelf life of
these products [1].

Osmotic dehydration is a food preservation
method, which is important in the food processing
industry due to advantages of low processing tempe-
ratures, base waste materials and low general energy
requirements [2].
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STORAGE TIME EFFECT ON INOCULATED,
OSMODEHYDRATED CHICKEN MEAT -
MICROBIOLOGICAL AND CHEMICAL
CHARACTERISTICS

¢ Inoculated, osmodehydrated chicken meat was stored at 22 °C, during 14 days
Microbiological and chemical characteristics were tested and modeled

During storage, the number of all tested microorganisms on meat samples decreased
Lipid oxidation occurred after 14 days of storage

Developed models allows good prediction of tested responses

In this research, chicken meat was inoculated with selected microorganisms
and subjected to the osmotic dehydration process in two osmotic solutions, in
an effort to investigate the effect of storage time duration on its microbiological
and chemical characteristics. Total viable counts, numbers of Enterobacteria-
ceae, Salmonella spp., Listeria monocytogenes, Escherichia coli, proteolytic
bacteria, psychotropic bacteria, of microbiological, and biogenic amine content,
TBARS and DPPH, and chemical analyses were conducted on meat samples
stored at 22 °C, during 14 days. During storage, the number of all tested micro-
organisms on meat samples decreased. The highest reduction occurred in the
first 4 days. The meat dehydrated in molasses achieved better results of mic-
robiological profile during storage. Results of TBARS and DPPH analyses indi-
cated ljpid oxidation after 14 days of storage, while the results after 10 days
were satisfactory. Developed mathematical models allows good prediction of
microbiological and chemical responses of dehydrated chicken meat during
the investigated storage duration.

Keywords: chicken meat, E. coli, food safety, Listeria, Salmonella, sto-

Molasses was investigated, in many cases, as
an alternative medium for osmotic dehydration. It is
characterized by high dry matter (over 80%) and high
osmotic pressure, which provide conditions for high
reduction of present microorganisms in the raw
material that is processed [3].

Water loss, which occurs during the osmotic
dehydration process, lowers dehydrating material
water activity values, leading to drastically reduced
rates of chemical reactions and growth of toxin-pro-
ducing microorganisms in osmodehydrated materials,
consequently providing more stable products during
storage [4].

Salmonella is, by far, the most important patho-
gen derived from poultry that infects human health
through food. E. coliis an indirect indicator of faecal
contamination and especially significant due to the
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highly pathogenic isolate of £. co/i0157:H7. L. mono-
cytogenes, an important foodborne pathogen, some-
times associated with poultry products, occasionally
causing clinical disease in poultry [5].

Biogenic amines in foods occur as products of
microorganisms’ metabolites, especially microorgan-
isms from groups of Enterobacteriaceae, Enterococ-
cus and Lactobacillus [6].

Lipids in meat and meat products are very easily
oxidized, presenting a major cause of meat spoilage
in production process, storage and distribution. Pro-
ducts of oxidation, even in low quantities, can reduce
storage time and expedite meat spoilage by reducing
nutritive values, sensory characteristics decline and
compounds toxic to human health accumulate [7,8].

The goal of this research is to analyse and
model the effect of storage time duration on the mic-
robiological and chemical characteristics of chicken
meat inoculated with selected microorganisms and
subjected to the osmotic dehydration process in two
osmotic solutions.

EXPERIMENTAL

Osmotic solutions preparation

The aqueous osmotic solution of NaCl and suc-
rose (aqueous solution) was prepared using comer-
cial sucrose and sodium chloride dissolving 1200 and
350 g to 1 kg of distilled water, respectively [9,10].

“Crvenka” sugar factory, Crvenka, Serbia sup-
plied sugar beet molasses, with initial dry matter con-
tent of 85.04%.

Initial microbiological profiles of aqueous solute-
ions and molasses were analysed according to stan-
dard ISO methods for selected microorganisms. The
results were: <10 colony forming unit per g (cfu/g) for
E. coli and Enterobacteriaceae; negative in 25 g for
Salmonella spp. and L. monocytogenes. Standard
ISO methods limit of quantification (LOQ) for enumer-
ation of tested microorganisms was: <10 cfu/g, while
the limit of detection (LOD) for Salmonella spp. and L.
monocyftogenes was <1 cfu in 25 g.

Chicken breast meat preparation

The raw skinless chicken breast meat was
obtained just prior to the experiments, at the local
market in Novi Sad, Serbia. Cube samples, dimen-
sions of: 1 cmx1 cmx1 cm, were cut from whole lean
muscle, by a sterilized knife with a stainless-steel
blade on a sterilized plastic board [11,12].

The microbiological profile of raw meat samples
was determined in accordance with the European
Commission Regulation No 2073/2005 [13], where
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meat samples were divided into five sub-samples and
individually tested according to standard ISO methods
for each selected microorganism. The results were:
<10 cfu/g for E. coliand Enterobacteriaceae, negative
in 25 g for Salmonella spp. and L. monocytogenes.
LOQ was the same as mentioned in the previous
section, for the osmotic solutions preparation.

Inoculation and incubation of chicken meat samples

In this research, Salmonella typhimurium ATCC
14028, Salmonella enteritidis ATCC 13076, E. coli
ATCC 25922, E. coli ATCC 8739, L. monocytogenes
ATCC 19111 and L. monocytogenes ATCC13932
(Microbiologics, St. Cloud, MN, USA) were used as
reference strains. Commercial reference cultures
were stored and maintained in accordance to 1SO
11133:2014 [14], and the procedures of activation,
preparation, refreshment of working culture and pre-
paration of initial suspension of selected microorg-
anisms were described in detail in Filipovi¢ et al. [15].

Chicken meat samples were inoculated with 0,1
ml of the 102 dilution of a cocktail mixture containing
the three-strains of test microorganisms. Approx-
imately 50,000 cfu/ml or of each test microorganism,
or 150,000 cfu/g of chicken meat was achieved. Ino-
culated chicken meat samples were stored at room
temperature for a duration of 60 min, to allow the suc-
cessful attachment of the test microorganisms on the
surface of chicken meat samples.

After 1 h storage, chicken meat cubes were
sampled and prepared for the analysis at the begin-
ning of the process marked as: 0 hr [12].

Osmotic dehydration process

The process of osmotic dehydration of inocul-
ated chicken meat samples was the same as exp-
lained in detail in Filipovi¢ et al. [12], where the most
important process parameters were process tempe-
rature of 32 °C, under atmospheric pressure and dur-
ation of the process of 5 h. Part of the inoculated
osmodehydrated chicken meat samples in triplicates
were subjected to the microbiological and chemical
analyses, after the osmotic dehydration process, and
before storage.

Methods of microbiological analysis

Counting of the total viable count (TVC) was
done according to the standard method ISO 4833-
1:2014 [16].

Identification of Enterobacteriaceae was perfor-
med in accordance to the standard method ISO
21528-2:2017 [17].

Enumeration of Salmonella spp. was performed
according to the modified standard method ISO 6579-
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-1:2017 [18]. Modification of the standard method is
described in detail in Filipovi¢ et al. [15].

Detection of Salmonella spp. was performed
according to the standard method ISO 6579-1:2017
[18].

Enumeration and detection of L. monocytogenes
were performed in accordance with the standard
methods ISO 11290-2:2017 [19] and ISO 11290-
-1:2017 [20], respectively.

Determination of the number of £. coli was per-
formed in accordance with the standard method 1SO
16649-2:2001 [21].

Identification of proteolytic bacteria was perfor-
med in accordance with the experimental procedure
explained in Némeckova et al. [22].

Enumeration of psychotropic bacteria was per-
formed in accordance with standard method NMKL
Method 86, 5th Ed. [23].

Methods of chemical analysis

Biogenic amines content determination was per-
formed in accordance with the experimental proce-
dure explained in Duflos et al. [24].

2-thiobarbituric acid reactive substances (TBARS)
test was performed in accordance with the experi-
mental method of Botsoglou et a/ [25], with modi-
fications described by Soji¢ et a/. [26]. TBARS values
were expressed as milligrams of malondialdehyde per
kilogram of the sample (mg MDA/Kkg).

The antioxidative activity was determined using
the 2,2-diphenyl-1-picrylhydrazyl (DPPH) scavenging
activity assay in accordance with the experimental
procedure explained in Vastag et a/. [27]. For the pur-
pose of presenting the samples' antioxidative activity,
the value of 50% of maximum inhibitory concentration
(/Cs0) is used, calculated as the concentration of
samples in pg/ml, which is required for the reduction
of 50% of antioxidative activity, under applied con-
ditions [28].

Packaging and storage

50 g of inoculated, osmotically dehydrated
chicken meat samples were packed in sterile “Whirl-
Pak” sampling bags (Nasco, USA), which were closed
by a VS 110W device (Gorenje, Slovenija), for the
samples' moisture change prevention. Packed meat
samples were stored in a thermostat (ST 1 Basic, Pol-
Eko, Poland), at the storage temperature of 22 °C for
time periods of: 1, 2, 4, 7, 10 and 14 days.

After every storage period, meat samples in tri-
plicates were subjected to the same microbiological
and chemical analyses as in the case of meat samples
tested after the osmotic dehydration process, and
before storage.

After 14 days of storage, the analysis of detect-
ion of Sa/lmonella spp. and L. monocytogenesin 10 g
of meat samples was performed.

Methods of statistical analysis

Based on experimental data for microbiological
and chemical analysis of the inoculated osmodehyd-
rated chicken meat, mathematical models of depen-
dence of microbiological and chemical responses
from storage time, as an independent variable, are
formed:

Y, =1, (storage _time) (1)

Third order polynomial is used for the approx-
imation of experimental data. Models of 8 responses
(TVC, Enterobacteriaceae, Salmonella spp., L. mono-
cytogenes, E. coli, psychotropic bacteria, TBARS and
DPPH) in dependence of 1 independent variable
(storage time) are developed:

Y, =8+ 83X +8,X> +a,X% k=1-8 )

where: a3 are regression coefficients; Y are TVC
(Y3), Enterobacteriaceae (Y,), Salmonella spp. ( Yz), L.
monocytogenes (Y,), E. coli (Ys), psychotropic
bacteria (Y;), TBARS (Y5) and DPPH (Yg), while X'is
storage time.

For the microbiological and chemical responses
of the inoculated osmodehydrated chicken meat ana-
lysis, nonlinear least square regression analysis with
the Levenberg-Marquardt method of estimation is used.

The quality of developed models was tested
using coefficient of determination (~°), reduced chi-
square (x?), mean bias error (MBE), root mean square
error (RMSE) and mean percentage error (MPE), cal-
culated as explained in Arsenovic et a/. [29].

The significance of the effect and interaction of
individual factors, for every response was determined
by analysis of variance (ANOVA) and application of
post-hoc Tukey’s HSD test.

For the purpose of reliable ANOVA testing, LOQ
values below 10 cfu/g were substituted with values
LOQI2 or 5 cfu/g [30].

For ANOVA and third order polynomial models
calculation, StatSoft Statistica ver.12.0. software
package was used, and for calculation of the quality
of the developed models’ parameters, Microsoft Excel
ver. 2016 was used.

RESULTS AND DISCUSSION

Table 1 shows average values and standard
deviations of microbiological responses of inoculated,
osmotically dehydrated chicken meat in two osmotic
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Table 1. Average values and standard deviations of microbiological responses of inoculated, osmotically dehydrated chicken meat
during storage; = _ different letters in the superscript between values in the same column, for both osmotic solutions, indicate sta-
tistically significant difference, at the level of significance of p < 0.05 (based on post-hoc Tukey’s HSD test); * - values (0.05%0.00)x10°
present LOQ/2, used for the purpose of ANOVA testing, where substituted, measured data were <10 cfu/g

Storage Microorganism (cfu/g)
Solution  time Ve (<109 Enterobac-  Salmonella spp. L. monocyto- E. coli Proteolytic ~ Psychotropic
(days) teriaceae (x10%) (x10%) genes (x10%) (x10%)  bacteria (x10% bacteria (x10%)
Aqueous 0 165.00+7.07°  155.00+21.21°  120.00+28.28° 5.20+0.85  19.00+2.83' <0.10 9.75+1.77'
solution 1 80.00+4.24°  71.50+10.60° 55.50+4.95°  3.75+0.63°  7.45+0.92% <0.10 4.45+1.20%
2 80.50+9.19° 72.50+7.78°  56.50+12.02®  2.10+0.99°  7.50+0.99% <0.10 4.45+0.50%
4 18.50+3.54° 15.00+2.83° 11.80+3.11°  1.25+0.78™  2.05+0.78%° <0.10 2.85+0.49"
7 3.00+0.85%° 2.00+0.28° 1.15+0.35° 0.70+0.14®®  0.40+0.00° <0.10 1.70+0.28%
10 2.000.14%° 0.05+0.00°* 0.05+0.00° 0.50+0.14®®  0.05+0.00° <0.10 1.55+0.35%
14 1.15+0.35° 0.05+0.00° 0.05+0.00° 0.05+0.00°  0.05+0.00° <0.10 0.05+0.00°
Molasses 0 145.00+£7.07°  130.00+14.14"  109.00+15.56° 2.80+0.42%°  11.85+3.04° <0.10 7.45+0.49°
solution 1 94.50+4.95° 91.00+5.66° 82.00£8.49°  1.45+0.49%  7.35+0.77% <0.10 4.25+0.77%
2 60.00+5.66° 49.00+5.66" 40.50+4.95°  1.25+0.49°  4.75+0.64™ <0.10 2.85+0.35"
4 9.55+1.48% 8.00+0.85° 5.95+0.92° 1.05+0.35°  1.00+0.14° <0.10 1.50+0.42%°
7 1.50+0.42% 0.75+0.21° 0.60+0.14° 0.50+0.00®®  0.05+0.00° <0.10 0.55+0.21°
10 1.00+0.42° 0.05+0.00° 0.05+0.00° 0.05£0.00°  0.05+0.00° <0.10 0.05+0.00°
14 0.75+0.21° 0.05+0.00° 0.05+0.00° 0.05+£0.00°  0.05+0.00° <0.10 0.05+0.00°

solutions (aqueous solution and molasses) during
storage (from 0 to 14 days) at 22 °C.

Analysing levels of selected microorganisms’
survival and the possibility to grow and multiply on the
inoculated, osmotically dehydrated chicken meat dur-
ing storage, would allow the possibility to define
osmotically dehydrated chicken meat shelf life during
which it is safe to use.

Chicken meat subjected to the osmotic dehyd-
ration process, in duration of 5 h at 32 °C, is charac-
terized by: 57.11 and 64.76% of dry matter content,
0.4702 and 0.5283 g of water loss per g of initial
sample, 0.1336 and 0.1443 g of solid gain per g of
initial sample, and a, values of 0.835 and 0.812 for
aqueous solution and molasses, respectively [11,31].

TVC values, just after the osmotic dehydration
process and before the beginning of the storage
phase (time point marked as: 0 days), indicate that
the type of osmotic solution statistically significantly
affected levels of survived total bacteria. TVC levels
were lower in inoculated chicken meat dehydrated in
molasses, which is in accordance with previous res-
earches [12,14].

With storage time, a statistically significant dec-
rease of TVC values occurred. TVC values in every
storage time point were lower for the inoculated
chicken meat dehydrated in molasses in comparison
to meat dehydrated in aqueous solution. After 14
days of storage, TVC values were reduced to
1.15x107 and 0.75x10? cfu/g for meat samples dehyd-
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rated in aqueous solution and molasses, respectively.
This high reduction of TVC values during storage can
be explained by bacteria cell plasmolysis phenomena
which occurs during prolonged exposure of the cells
to the high osmotic pressure environment, inducing
bacterial cell damage [32]. Combined with the low
achieved osmotically dehydrated chicken meat a,
values [11], which were lower from limiting &, values
for growth and multiplication of most microorganisms
[33,34], initially present microorganisms eventually
die out. Statistically significant reduction of T7VC
values of inoculated, osmotically dehydrated chicken
meat in aqueous solution occurred during 7 days of
storage, while in the case of molasses as an osmotic
solution, it occurred only during 4 days of storage.
After these periods of storage, reductions of numbers
of present microorganisms on chicken meat were not
statistically significant, since the levels of present
microorganisms at these storage time points were low.

After the osmotic dehydration process and
before the storage, the numbers of Enterobacteria-
ceae were statistically significantly different depen-
ding upon applied osmotic solutions. Higher numbers
of Enterobacteriaceae were determined in meat
dehydrated in aqueous solution, as in the case of
TVC. During the storage time, the same as of 7V(C,
numbers of Enterobacteriaceae on meat samples
were statistically significantly reduced.

In the first days of storage (up to 7 days of
storage), the number of Enterobacteriaceae was
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lower on meat samples dehydrated in molasses in
comparison to the meat samples dehydrated in aque-
ous solution. After 4 days of storage there was no
statistically significant reduction, while after 10 days
of storage, numbers of Enterobacteriaceae were <10
cfu/g for all meat samples. Reduction of numbers of
Enterobacteriaceae can be explained, as in the case
of TVC and as in cases of all following microorg-
anisms, by achieving low a, values of chicken meat in
dehydration processes [11]. This led to total reduction
of initial numbers of Enferobacteriaceae.

Statistically significant differences between E.
coli values after osmodehyration process and before
storage, in dependence of applied osmotic solutions,
were noted. The same as in cases of previous micro-
organisms, lower values of £. coli were achieved on
meat samples, dehydrated in molasses, at every time
point. Storage time statistically significantly reduced
values of E. colion meat samples, dehydrated in both
solutions. After 4 days of storage of meat samples
dehydrated in both solutions, there was no more sta-
tistically significant reduction of £. colivalues. Final E.
coli value (<10 cfu/g) was achieved after 7 and 10
days of storage of meat dehydrated in molasses and
aqueous solution, respectively.

The number of Salmonella spp. on inoculated
chicken meat after the process of osmotic dehyd-
ration and before storage, was not statistically signi-
ficantly different depending upon the type of osmotic
solution, but it was still lower on meat samples dehyd-
rated in molasses.

Statistically significant reduction of numbers of
Salmonella spp. occurred during storage time of ino-
culated, osmotically dehydrated chicken meat, in both
osmotic solutions, as in the cases of previously tested
microorganisms. The number of Salmonella spp. was
statistically insignificantly lower on meat samples
dehydrated in molasses than in aqueous solution at
corresponding storage time points. As in the case of
Enterobacteriaceae, just after 4 days of storage there
was no further statistically significant reduction of the
number of Sa/monella spp., while after 10 days of sto-
rage, numbers of Salmonella spp. were <10 cfu/g for
meat samples dehydrated in both solutions.

By the Salmonella spp. detection analysis, in 10
g of inoculated, osmotically dehydrated chicken meat
in both osmotic solutions, after 14 days of storage,
Salmonella spp. was not detected.

Number of L. monocytogenes on inoculated
chicken meat, after the osmotic dehydration process
in both solutions, before storage, was significantly
lower in comparison to other tested microorganisms.
Number of L. monocytogenes on meat samples was

statistically significantly different in dependence of
applied osmotic solutions, where the process with
molasses gained better results in terms of higher
reduction of present L. monocytogenes.

With storage time, statistically significant reduct-
ion of numbers of L. monocytogenes on meat dehyd-
rated in both solutions occurred. After 7 days of sto-
rage, further reduction of numbers of L. monocyto-
genes on meat osmodehydrated in aqueous solution
was not statistically significant, while after 14 days of
storage it reached the final value of <10 cfu/g. In the
case of molasses, already after 4 days of storage the
further reduction of numbers of L. monocytogenes
was not statistically significant, and after 10 days of
storage reached the final value of <10 cfu/g.

By the L. monocytogenes detection analysis, in
10 g of meat, in both osmotic solutions, after 14 days
of storage, L. monocytogenes was not detected.

Results of proteolytic bacteria analysis on the
inoculated, dehydrated chicken meat, in both osmotic
solutions, showed that in all tested samples the
results were <10 cfu/g.

In dependence of applied osmotic solutions, the
number of psychotropic bacteria was statistically
significantly different, only at time point of 0 days of
storage, while during the storage, there was no sta-
tistically significant difference. As in the cases of pre-
viously tested microorganisms, lower numbers of
psychotropic bacteria were obtained using molasses
in the process. With storage time, the statistically sig-
nificant reduction of the number of psychotropic bac-
teria occurred. After 7 days of storage of inoculated
chicken meat dehydrated in aqueous solution, there
was no more statistically significant reduction in the
number of psychotropic bacteria, while after 14 days
of storage, the value of <10 cfu/g was achieved. In
the case of meat dehydrated in molasses, only after 4
days of storage, there was no more statistically sig-
nificant reduction in the number of psychotropic bac-
teria, while after 10 days of storage, the value indi-
cating total reduction of <10 cfu/g was achieved.

Table 2 shows the results of chemical analysis
of inoculated chicken meat osmodehydrated in two
different solutions, during the storage time frame of 0
to 14 days, at the temperature of 22 °C.

Results of biogenic amines content of meat,
dehydrated in both osmotic solutions, have showed
that in all tested samples, at all storage time points,
values were less than 10 mg/kg. These data are in
accordance with the results of the number of proteo-
lytic bacteria on inoculated, osmodehydrated chicken
meat, which stayed unchanged during the tested
storage time frame (<10 cfu/g), since biogenic amines
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are products of proteolytic bacteria metabolism [35].
The results of meat samples’ biogenic amines content
also indicate that, although individual proteolytic bac-
teria (£. coli and L. monocytogenes) testing showed
their presence, there was no metabolic activity pre-
sent during storage time frame.

Table 2. Average values and standard deviations of chemical
responses of inoculated, osmotically dehydrated chicken meat
during storage; biogenic amines: <10 mg/kg; °" - different let-
ters in the superscript between values in the same columns,
indicate statistically significant difference, at the level of signi-
ficance of p < 0.05 (based on post-hoc Tukey's HSD test)

Solution Storage time TBARS DPPH /Cs
(days) (mg/kg) (mg/ml)
Aqueous 0 0.17+0.01° 27.38+0.15™
solution 1 0.19+0.01%° 29.80+0.06°
2 0.22+0.01* 31.16+0.31%
4 0.23+0.01° 31.50+0.27'
7 0.28+0.01° 31.45+0.58"
10 0.36+001° 32.11+0.08'
14 0.51+0.02' 38.37+1.38°
Molasses 0 0.21£0.02* 25.57+0.01°
solution 1 0.24+0.01% 26.87+0.10%°
2 0.26+0.01° 27.34+0.02"
4 0.29+0.01° 28.64+0.01%
7 0.33+0.01° 29.22+0.10°
10 0.3940.01" 29.90+0.04%
14 0.60+0.01’ 31.60+0.48'

Based on the results of 7BARS, it can be seen
that there is a statistically significant difference
between meat samples dehydrated in different sol-
utions. The results of different 7BARS values in dep-
endance of used osmotic solution, can be explained
by different colours of osmodehydrated samples
when aqueos solution and molasses are used [36].
TBARS values determination method is a spectro-
photometric one [25], which the colour of the samples
affects. From these reasons, direct comparison of
TBARS results between samples subjected to differ-
ent processes, can produce contradictory conclusions.

With the meat storage time, a statistically sig-
nificant increase of 7TBARS values occured. After 14
days of storage, TBARS values of meat samples
dehydrated in both solutions surpassed value of 0.5
mg/kg, which is considered a limit for fat rancidity
[26]. However, meat samples, after 10 days of sto-
rage, were still characterized with low 7BARS values
(0.36 and 0.39 mg/kg for samples dehydrated in
aqueous solution and molasses, respectively). The
explanation of the prolonged storage period at tempe-
rature of 22 °C before reaching fat rancidity limit can

14

be the same as in the case of the reduction of number
of tested microorganisms during storage time. Unfav-
orable conditions for growth and metabolic activity of
most microorganisms probably affect lipolitic micro-
organisms as well (which were not investigated in this
research).

Values of DPPH, expressed as /Cs, values,
show that statistically significantly lower /Cs, values,
or higher antioxidative activity, are noted in meat
dehydrated in molasses rather than in aqueous
solution, at all storage time points. These obtained
results are in accordance with literature data of Nice-
tin et al [37] and Knezevi¢ et al. [38], where it is
explained that in the osmodehydration process, when
molasses is used as osmotic solution, the increase of
dehydrated raw material antioxidative activity occurs.
During the osmodehydration process, molasses via
secondary mass transfer is incorporated in dehyd-
rating raw material solid matter [3]. Considering that
molasses contains numerous antioxidative com-
pounds [39], the antioxidative activity of dehydrating
raw material is also increased.

With storage time, values of DPPH /G, inc-
reased, or antioxidative activity of inoculated chicken
meat, dehydrated in both solutions, decreased. These
results are in correlation with 7BARS results of meat
samples during storage, indicating lipid oxidation and
free radicals formation, which decrease antioxidative
activity and reduce nutritive and sensory character-
istics of food during storage [40]. Statistically sig-
nificant increase of DPPH /Cs, values, or decrease of
antioxidative activity, occurred after 14 days of sto-
rage of inoculated chicken meat samples, osmode-
hydrated in both osmotic solutions.

Supplementary tables available from the author
upon request show regression coefficients and fit
quality parameters of developed mathematical
models of dependence of microbiological and chem-
ical responses of inoculated, osmotically dehydrated
chicken meat from the time of the storage, in the form
of third order polynomial, Eq. (2).

Based on third order polynomial Eq. (2) regres-
sion coefficients (a,-a;), shown in Supplementary
Tables, mathematical models of microbiological and
chemical responses dependence from the time of the
storage of inoculated, osmotically dehydrated chicken
meat in aqueous solution and molasses, respectively,
can be formed. The slopes of model curves (coef-
ficient &) were negative for microbiological para-
meters, for both osmotic solutions, statistically signi-
ficant at p < 0.05 level, which demonstrate the dec-
reasing trend of the observed microbiological para-
meters during storage time. The opposite trend was
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noticed for the chemical parameters, where the posi-
tive sign slope indicated the increase in 7BARS and
DPPH during the storage time.

Statistically significant were linear coefficients
for all tested responses in both applied osmotic sol-
utions, except for L. monocytogenes for chicken meat
dehydrated in molasses. In cases of L. monocyto-
genes and DPPH for chicken meat dehydrated in
aqueous solution and TVC, Enterobacteriaceae, Sal-
monella spp., E. coli, TBARS and DPPH for chicken
meat dehydrated in molasses, quadratic and cubic
coefficients were also statistically significant.

From the comparison of the coefficients’ sta-
tistical significance from mathematical models for
aqueous solution and molasses, more profound
effects of storage time on inoculated, osmodehyd-
rated chicken meat in molasses microbiological and
chemical responses can be seen.

A mathematical model for proteolytic bacteria is
not developed, since the obtained experimental data
did not change with the change of the independent
variable (storage time). Supplementary Tables also
show quality fit parameters of the developed mathem-
atical models from which can be seen that all dev-
eloped models were characterized by high /* values
and low )f MBE, RMSE and MPE values, indicating
correspondence of calculated values with experi-
mental data [29].

Based on developed TBARS mathematical
models for inoculated, osmotically dehydrated chicken
meat in aqueous solution and molasses, storage
times with assigned 7BARS values of 0.5 mg/kg (fat
rancidity limiting value [26]) were calculated. The
storage times of inoculated, osmotically dehydrated
chicken meat in aqueous solution and molasses, in
the moment of rancidity occurrence, were 13.75 and
12.48, respectively.

CONCLUSIONS

Inoculated chicken meat samples dehydrated in
molasses were characterized by lower values of all
tested microorganisms (7VC, Salmonella spp., L.
monocytogenes, E. coli, Enterobacteriaceae and
psychotropic bacteria) at all storage time points in
comparison to the samples dehydrated in aqueous
solution. With storage time, the number of all tested
microorganisms on all meat samples decreased and
the highest reduction occurred in the first 4 days of
storage. Numbers of all tested microorganisms,
except 7VC, after 14 days and in some cases only
after 7 days of storage, were <10 cfu/g.

The conditions for survivability on inoculated
chicken meat dehydrated in both solutions were the
least favourable for L. monocytogenes in comparison
to other microorganisms.

Biogenic amines content showed that there was
no metabolic activity of proteolytic bacteria and no
protein degradation during meat storage.

Results of the 7BARS and DPPH indicate that
lipid oxidation occurred after 14 days of storage, while
meat samples stored during 10 days were charac-
terized by satisfactory levels of these responses.

All developed mathematical models of micro-
biological and chemical responses of inoculated,
osmodehydrated chicken meat in dependence of sto-
rage time showed good correlation between calcul-
ated and experimental values and allow good pre-
diction of tested responses.

Supplementary material

Additional data are available from the corres-
ponding author upon request.
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NAUCNI RAD

UTICAJ VREMENA SKLADISTENJA NA MIKRO-
BIOLOSKE | HEMISJKE KARAKTERISTIKE
INOKULISANOG | OSMOTSKI DEHIDRISANOG
PILECEG MESA

U ovom istraZivanju pilece meso fe inokulisano sa odabranim mikroorganizmima i pod-
vrgnuto procesu osmotske dehidriacije u dva osmotska rastvora, sa cilfem ispitivanja
uticaja duzine vremena skladistenja na mikrobioloske i hemijske karakeristike pileceg
mesa. Na uzorcima mesa koji su skladisteni tokom 14 dana na temperaturi od 22 °C
izvedene su sledece mikrobioloske analize: ukupan broj bakterija, broj Enterobacteria-
ceae, Salmonella spp., Listeria monocytogenes, Escherichia coli, proteolitickih i psihro-
trofnih bakterija i sledece hemijske analize: sadrZaj biohenih amina, TBARS i DPPH.
Tokom skiladistenja, broj svih ispitivanih mikroorganizama na uzorcima mesa se sma-
njio. Najvece smanjenje se javilo tokom prva cetiri dana. Meso dehidrirano u melasi je
pokazalo bolje rezultate mikrobioloskog profila tokom skladistenja. Rezultati TBARS i
DPPH analiza su ukazali na pojavu oksidacije lipida nakon 14 dana skiladistenja, dok su
rezultati nakon 10 dana skladistenja bili zadovoljavajuci. Razvijeni matematicki modeli
su pokazali dobro predvidanje mikorbioloskih i hemijskih odziva dehidriranog mesa
tokom ispitivanog vremena skladistenyja.

Kijucne reci: pilece meso, E. coli, zdravstvena bezbednost hrane, Listeria, Sal-
monella, skiadistenje.
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