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ABSTRACT
The effects of gaseous ozone exposure on the physical and oxidative properties were
evaluated in chicken breast fillets, which were pretreatment of gaseous ozone, ultraviolet,
edible coatings and stored at 8°C (refrigerator), 27°C (closed pack), and 27°C (opened pack)
for 4 d. The physical and oxidative properties of chicken meat are maintained after preozonation treatment is then applied to the edible coating. pH of chicken meat given ozone, UV
and edible coating and stored at refrigerator that a pH closest to the normal chicken meat pH
of 5.87. Combination of ozone, UV and edible coating has and the highest water holding
capacity value and TBA value but the lowest cooking loss value. The brightness level of
chicken meat coated in edible coating and stored at various temperatures showed a difference.
The ability to store longer or with an increase in storage temperature, besides that, it can add
value to the bioactive antioxidant and antimicrobial components.
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Along with the increase in the
population in Indonesia, there is also an
increase in the need for food, including
animal food, namely meat. Currently,
chicken meat is one of the food ingredients
that plays a significant role in the fulfillment
of nutritional needs because it has high
quality protein and contains amino acids that
are desperately needed by the human body.
Despite the fact that chicken meat is a costeffective source of animal protein, it is also
susceptible to spoilage. Microorganisms that
proliferate quickly can alter the quality of
chicken flesh. It was also changed to and
was shown to be one of the highest risk
properties for foodborne diseases (Antunes
et al., 2016; Fernley, 2011).
Meat can be infected with pathogenic
and spoilage microorganisms in large
numbers during periods of slaughter,
processing and storage. Washing and rinsing
carcasses or reactions are widely used to
disinfect meat. Organic acids - maximum,
chemical compounds are usually used for
this purpose. According to Meat can be
treated with lactic acid to reduce microbial
contamination of the floor. In chicken
processing, carcasses need to be cooled to
about 4°C in water and / or air immediately
after slaughter. The temperature at the
showcase at the supermarket is generally
0-8oC (Suprayogo, Swarjana and Rudyanto,
2014).
The quality of broiler meat can
decrease with the length of storage, both
physically,
microbiologically
and
organoleptically. Broiler meat stored at a
temperature of 0-4oC can last 3 d, while
storage at a temperature of about 8oC can
only last two days, so in the presentation of
broiler meat needs to be made integrated

planning that can maintain the quality of
broiler meat so that the shelf life is longer.
Cold storage with temperatures below or
above the optimum range of microbial
growth will prevent microbes from growing
and developing.
Cooling, including storage above or
below freezing on fresh meat is one of the
traditional preservation methods often used
(Zhou, Xu, and Liu, 2010). This research is
expected to produce the right broiler meat
preservation application technique by
knowing the difference in the physical,
chemical, and sensory qualities of chicken
breast fillets before and after being given the
treatment of ozone technology or other
treatment.
Meat has been kept in the temperature
danger zone (between 5 – 60°C) for between
two and four hours cannot be put back in the
refrigerator and must be consumed. The
temperature danger zone for four or more
hours must be discarded. The physical and
chemical quality of chicken breast fillets is
maintained after the preliminary treatment
of ozone and then the application of edible
coating. Longer storage capability as well as
increased storage temperature, in addition
can then increase the value of antioxidant
and antimicrobial bioactive components.
The purpose of the present study was
to evaluate the effects of combining ozone,
UV, and edible coating on the physical and
oxidative properties for evaluating in
chicken breast fillets, which were
pretreatment of ozone, ultraviolet, and
edible coatings then stored at 8°C
(refrigerator), 27°C (closed pack), and 27°C
(opened pack) for 4 d. The ability to store
longer or with an increase in storage
temperature, besides that, it can add value to
the bioactive antioxidant and antimicrobial
components.
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MATERIALS AND METHODS
Chicken breast fillet (Fiesta) was cut
into 5x5x1 cm2 sections weighing 35-45 g
and divided of treatment: O = ozone
treatment; E = dyeing with casein-chitosan
edible coating; OE = ozone for 30 min; and
OUE = ozone + UV + coated. After being
given the treatment continued stored at
different condition (a temperature of 8oC
(refrigerator), 27oC (closed pack), and 27°C
(opened pack) for 4 d. The research was
performed
experimentally
using
3 replications for each treatment. The edible
coating was based on casein and chitosan.
Here are the test variables:
pH
The pH value will be seen on the pH
meter after the pH meter shows a constant
number.
Cooking Loss
The meat sample is weighed about 2 g,
then put in polyethylene plastic which is
15 cm long and 10 cm wide with a thickness
of 0.05 cm, then the plastic is clamped and
marked according to the treatment. Put the
sample on a water bath and boil at 80°C for
30 min. The sample was removed and
cooled in running water at room
temperature. The sample was removed from
the plastic and surface dried with tissue
paper without pressing it. The results are
then calculated.
Water Holding Capacity (Soeparno, 2005)
Weighed 0.5 g of the sample. Pressed
on filter paper Whatman No. 42 which is
placed between two glass plates with a load
of 35 kg for 5 min. It is drawn on the paper
the wet area of the sample and transferred to
the graph paper, from the image the wet area
is obtained after deducting the area covered
by meat (from the total area). Calculated the
binding capacity of water with the formula:
Total Moisture Content =

𝑏1−𝑏2
𝑔 𝑠𝑎𝑚𝑝𝑙𝑒

x 100%

Note:
mg H2O = (wet area (cm2) : 0.0948) – 8.0;
Free moisture content (%) = (mgH2O :
sample weight) × 100%
WHC = total moisture content (%) – free
moisture content (%)
Meat Color
The sample is prepared if the liquid is
put in a glass. Color reader is turned on. The
target reading for L*, a*, b* is specified. The
results are recorded on the screen color
reader (Yuwono dan Susanto, 1998).
TBA
The sample was weighed as much as
3 g, quantitatively transferred to a 1000 ml
Kjeldahl distillation flask washed with
98.5 ml distilled water and added with
1.5 ml 4N HCl to pH 1.5. Add boiling stone
and antifoam to taste and install a distillation
device. The distillation was carried out on
high heating until 50 ml of distillate was
obtained for 10 min. The distillate obtained
was stirred evenly, filtered and transferred
as much as 5 ml into a test tube covered with
ml of TBA reagent added and then closed
until evenly mixed and heated for 35 min in
boiling water in a water bath. Blanks were
made using 5 ml of distilled water and 5 ml
of reagents, carried out as a sample. The test
tube was cooled with cooling water for
10 min. The absorbance (D) was measured
at a wavelength of 528 nm with blangko
solution as the zero point and a sample of
1 cm in diameter was used. The TBA
number is expressed in Malonaldehyde per
kg sample (TBA number = 7.8 D),
calculated by the formula:
7.8 ×𝐷 ×3

TBA = 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 (𝑚𝑎𝑙𝑜𝑛𝑎𝑙𝑑𝑒ℎ𝑖𝑑/𝑘𝑔)
Peroxides Value
The peroxide number is determined by
procedure as follows: Oil as much as 10 g
put in a closed Erlenmeyer and 30 ml of
mixed acetic acid solvent was added glacial:
chloroform (3:2 v/v). After the oil dissolves
0.5 ml of saturated KI solution was
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completely added and left for 1 minute while
shaking, then added 30 ml of distilled water.
The iodine liberated by peroxides titrated
with solution standard sodium thiosulfate
(Na2S2O3) 0.1015 N with starch indicator
until blue lost. S is sample titration; B is
blank titration, and N is normality of
Na2S2O3. The peroxide number is given by
the calculation formula is as follows:
Peroxides Value =

517 nm using a UV spectrophotometer
(Ismanto dan Subaihah, 2020).
RESULTS AND DISSCUSION
pH, Cooking Loss, and Water Holding
Capacity (WHC)
The results of the analysis of variance
on pH, cooking Loss and WHC showed
significantly (P <0,05), can be seen in Table
1. pH of chicken meat given OUE and stored
at refrigerator that a pH closest to the normal
chicken meat pH of 5.87. The normal pH of
chicken meat ranges from 5.96-6.07
(Irmayani et al.,2019).
The use of casein-chitosan edible
coating solution can reduce bacteria
oxidizing
nonprotein
nitrogen
denominations (Valdez et al., 2017). The pH
values of all groups exceeded during the
keeping time, by action of microbial or
endogenous enzymes like lipase and
protease that cause an exceed in
trimethylamine and ammonia (Gilani et al.,
2015).

𝑚𝑙 Na2S2O3 ×𝑁 Na2S2O3 ×1000
𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 (𝑔𝑟𝑎𝑚)

Antioxidant Activity
Samples weighing 10 g were mashed
and then macerated using 95% ethanol with
a ratio of 1:3 and soaked for 24 h in closed
conditions. The soaking product is then
filtered and evaporated using a water bath to
obtain a thick extract. A total of 1 ml of the
extract which was diluted with ethanol were
added to 1 ml of DPPH at the same time. The
reaction mixture was mixed well and then
incubated in the dark for 30 min. The
absorbance was measured at a wavelength of
Table 1. Data of pH, cooking loss and WHC

Storage Condition
Treatment
8C
27oC
27oC
(Closed pack)
(Opened pack)
pH
O
5.71c,A ± 0.03
4.97a,A ± 0.03
5.33b,A ± 0.03
E
5.73c,B ± 0.04
5.05a,B ± 0.04
5.41b,B ± 0.04
OE
5.73c,C ± 0.03
5.11a,C ± 0.03
5.47b,C ± 0.03
OUE
5.88c,D ± 0.03
5.46 a,D ± 0.03
5.79b,D ± 0.03
Cooking Loss
O
33.10a,D ± 0.11
42.51c,D ± 0.15
39.31b,D ± 0.13
E
32.87a,C ± 0.16
40.67c,C ± 0.08
37.60b,C ± 0.07
OE
32.70a,B ± 0.10
39.57c,B ± 0.08
36.65b,B ± 0.07
a,A
c,A
OUE
31.72 ± 0.24
35.28 ± 0.22
33.37b,A ± 0.16
WHC
O
4180c,A ± 0.96
32.08a,A ± 0.46
36.65b,A ± 0.34
c,B
a,B
E
42.61 ± 0.53
33.42 ± 0.53
37.65b,B ± 0.75
OE
43.10c,C ± 1.42
34.41a,C ± 0.23
38.86b,C ± 0.15
OUE
46.50c,D ± 0.35
41.52a,D ± 0.27
42.76b,D ± 1.04
Different lowercase letter indicates significant difference at P <0.05 in each storage condition;
different uppercase letter indicates significant difference at P <0.05 in each treatment; O =
ozone treatment; E = dyeing with casein-chitosan edible coating; OE = ozone for 30 min; and
OUE = ozone + UV + coated.
o
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OUE has the lowest cooking loss
value and the highest cooking loss value in
ozone treatment (O). Meat with lower
cooking loss has a relatively better quality
than meat with greater cooking loss because
of losing nutrients during the cooking
process (Rohim et al., 2016). The
combination of ozone, UV radiation and
storage at refrigerator temperature can
suppress the rate of damage to chicken meat.
The combinations of UV-C and edible
coatings contributed to cell integrity and
reduced fruit tissues' electrolyte leakage.
Electrolyte leakage is related to membrane
permeability and it gradually increases with
ripening or aging. UV-C treatment might
have induced biological stress and trigger
defense mechanisms in plant materials. The
initiation of polyamines accumulation in
fruit tissue due to UV irradiation could
prevent membrane damage (Abbasi et al.,
2015). The ultraviolet light did not produce
adverse effect on chitosan or carrageenan-

based coating (Lin et al., 2017). The highest
WHC is in OUE. The water supply of meat
about 20-60% (Lapase et al., 2016). Based
on the chart, it can be known that the
combination treatment of ozone, UV
radiation, and storage at refrigerator
temperature is able to maintain the value of
meat proteins.
Color
The results showed that the brightness
level of chicken meat coated in edible
coating and stored at various temperatures
showed a difference, can be seen in Table 2.
The storage treatment at refrigerator showed
L* value of the lighter meat. In other hand,
storage at opened temperatures causes the
color of chicken meat to be darker than
storage at other temperatures. The redness
(a*) value will be also the darker the color
than storage at other temperatures. The
yellowness (b*) value will be the brighter
the color.

Table 2. Data of color

Storage Condition
8C
27oC
27oC
(Closed pack)
(Opened pack)
c,A
a,A
Lightness
O
64.69 ± 1.61 56.60 ± 1.63 60.48b,A ± 1.62
(L*)
E
66.31c,B ± 1.21
59.72a,B ± 1.20
63.01b,B ± 1.20
OE
66.72c,B ± 1.24
60.84a,B ± 1.24
63.82b,B ± 1.24
OUE
70.60c,C ± 0.80
68.69a,C ± 0.82
69.91b,C ± 0.82
Redness
O
21.42a,C ± 0.48 29.40c,C ± 1.05
25.98b,C ± 1.04
(a*)
E
19.99a,B ± 0.83
26.18c,B ± 1.19
23.39b,B ± 1.05
OE
19.91a,C ± 0.79 25.23c,B ± 1.08
22.94b,B ± 1.09
a,A
c,A
OUE
16.68 ± 0.55 20.45 ± 2.78 17.59b,A ± 0.56
Yellowness
O
22.83c,A ± 0.80 15.95a,A ± 0.67 18.63b,A ± 0.80
(b*)
E
23.87c,B ± 0.56
17.75a,B ± 0.62
20.43b,B ± 0.62
OE
24.00c,C ± 0.68
19.51a,C ± 0.67
21.59b,C ± 0.68
OUE
25.51c,D ± 0.42 23.78a,D ± 0.49 24.91b,D ± 0.43
Different lowercase letter indicates significant difference at P <0.05 in each storage condition;
different uppercase letter indicates significant difference at P <0.05 in each treatment; O =
ozone treatment; E = dyeing with casein-chitosan edible coating; OE = ozone for 30 min; and
OUE = ozone + UV + coated.
Treatment

o
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Color is one of the important
indicators that consumers consider in
choosing chicken meat. The color of fresh
chicken meat is yellowish white, caused by
provitamin, which is found in meat fats and
oxymyoglobin pigments. Oxymyoglobin
pigment is an important pigment in fresh
meat, it is only found on the surface and
describes the color of the meat (Rohim et al.,
2016). In comparison to other, chicken meat
has lower myoglobin concentrations (Mir et
al., 2017) and the color of fresh chicken
meat is gray or white (Taran et al., 2015).
Whereas, based on Apriliyani et al. (2021)
that casein chitosan can block air contact in
chicken meat, to prevent the darkening the
color.
TBA value, Peroxide Value, and
Antioxidant Activity
TBA results of chicken meat coated by
edible coating showed that it was
significantly (P <0.05) on TBA value (can
be seen in Figure 1), peroxide value, and
antioxidant activity. OUE showed the

lowest TBA value while control treatment
ozone (O) results in the highest TBA value
in various treatments. Malonaldehydes are
the result of peroxide breakdown that can be
identified by TBA analysis. The higher of
the TBA means higher fat oxidation
(Wariyah and Riyanto, 2018). TBA numbers
obtained for similar fresh samples. The
highest fat oxidation occurs in control
treatments stored at open temperatures,
while fat oxidation is lowest in the
combination treatment between ozone use,
UV radiation, and storage at refrigerator
temperatures.
This combination treatment is the best
treatment to defend chicken meat from fat
oxidation. TBARS value for all kinds of beef
patties (was added 0.02% butylated
hydroxytoluene; 0.05% ascorbic acid; 0.1%
clove extract) was significantly (Zahid et al.,
2020). The increase for TBARS value for
the control could be due to the origination of
increased MDA that has been considered as
secondary products for lipid oxidization
(Zhang et al., 2016).

Figure 1. Graphic of TBA value
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Table 3. Peroxides Value and Antioxidant of Different Treatment
Storage Condition
27oC
27oC
(Closed pack)
(Opened pack)
Peroxides Value
O
0.66a,D ± 0.12
5.27c,D ± 0.11
1.87b,D ± 0.12
E
0.61a,C ± 0.20
4.57c,C ± 0.20
1.60b,C ± 0.20
a,B
c,B
OE
0.46 ± 0.12
3.86 ± 0.11
1.27b,B ± 0.12
OUE
0.26a,A ± 0.11
1.66c,A ± 0.12
0.67b,A ± 0.12
c,A
a,A
Antioxidant
O
51.32 ± 0.93
34.31 ± 0.93
44.71b,A ± 0.93
Activity
E
52.14c,B ± 0.91
37.46a,B ± 0.82
46.47b,B ± 0.91
c,C
a,C
OE
52.49 ± 1.14
39.46 ± 1.16
47.57b,C ± 1.14
OUE
55.89c,D ± 1.04
51.16a,D ± 1.04
54.19b,D ± 1.04
Different lowercase letter indicates significant difference at P <0.05 in each storage condition;
different uppercase letter indicates significant difference at P <0.05 in each treatment; O =
ozone treatment; E = dyeing with casein-chitosan edible coating; OE = ozone for 30 min; and
OUE = ozone + UV + coated.
Treatment

8oC

The results showed that the peroxides
value and antioxidant of chicken meat
coated in edible coating and stored at
various temperatures showed a difference,
can be seen in Table 3. Ozone supported
lipid oxidation in chicken breast meat. The
lowest peroxide number in refrigerator
storage and the highest peroxide number on
open temperature storage. The number of
peroxides is an index of the amount of fat
that has undergone oxidation. Oxidation is
the process of forming free radicals i.e., fat
molecules containing unsaturated fatty acids
are oxidized and become rancid (Susilo et
al., 2019). Fat hydrolysis affected by water
activity (Aw), the mechanism of hydrolysis
and oxidation of fats starting with the rise of
free fatty acids then fatty acids will soon be
oxidized into peroxides (Wariyah and
Riyanto, 2018). High peroxides values are
definite indication of rancid fat, but
moderate values maybe the result of
depletion of peroxides after reaching high
concentration. Low peroxide values may
also be obtained for any extremely rancid
products, again because the peroxides
initially formed have all undergone further
oxidation (Levere, 2004; Gotoh and Wada,
2006). The peroxidation of meat fat can be
inhibited by using a combination of ozone,
UV light, and refrigeration. In both chicken

and duck breast, ozone successfully
inhibited bacteria development, with less
effect on oxidative degradation in chicken
breast (Muhlisin et al., 2016).
CONCLUSION
This research shows the effectiveness
of chicken breast preservation as
preliminary treatment are combination of
ozone, UV, then the application of edible
coating. The use of this combination would
be a good alternative to keep food for longer
and reduce the risk of contamination.
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