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In this study, microbiological, sensory and color changes in vacuum-packed meagre
fillets treated with aqueous ozone for different periods of time were investigated. Meagre
fillets were treated with ozone for 15 (0-15) and 30 (O-30) minutes and vacuum-packed
and stored at +2 °C for 12 days. Control group (C) was not treated with ozone and stored
after vacuum packaging. For microbiological changes, Total Mesophilic Aerobic Bacteria
(TMAB), Pseudomonas sp., Lactic Acid Bacteria (LAB) and Total Psychrophilic Aerobic
Bacteria (TPAB) counts were analyzed. At the end of storage, the highest bacterial counts
were found in group C (>7.00 log cfu/g). In ozone-treated samples, Pseudomonas sp.
counts did not exceed 7.00 log cfu/g only in the O-30 group. In the sensory evaluation of
the samples, it was determined that the total demerit points were 18 points for group C,
16.25 points for O-15 and 14.75 points for O-30 at the end of storage over 30. No
significant change was found according to the color results of the samples, but at the end
of storage, it was observed that the L value of the ozone-treated samples was higher and
the samples had a lighter color. In the conclusion of the results, it was observed that
ozone treatment prolonged the shelf life of vacuum-packed meagre fillets for 4 days for
the O-30 group compared to control and O-15 group without causing the sensory and
color loss.

ically friendly implementations in these the conservation
processes has gradually expanded as consumer awareness
has grown. This increase has accelerated the spread of en-
vironmentally friendly practices with the emergence of new
packaging technologies. Ozone is one of the most sustain-
able disinfection applications thanks to its cost-effective
production,® with no environmental impact.® Ozone is cur-
rently widely used in many fields such as aquaculture, live-
stock and vegetable-fruit production and processing’. To
explain the mechanism of action of ozone on the pathogen,
it oxidizes the cell wall and the membranes in its structure,
disrupts the structural integrity of the cell, and then inac-
tivates the DNA by destroying it. Studies on the processing
of seafood have shown that the use of ozone extends the
shelf life of the product by lowering the number of germs
on the product’s surfaces.” It has been reported that this in-
crease may extend up to 2 to 5 days, depending on the ap-
plication dose, duration, ambient temperature, method and
the product to which the application is made.8 It has been
reported in some studies that the use of ozone in seafood

INTRODUCTION

Preservation of the quality and extension of shelf-life sta-
bility of perishable products such as seafood is one of the
most important factors throughout the seafood production
process.! The spoilage in seafood is caused by reactions
related to the enzymatic activities of the own, oxidation
of lipids and metabolic activities of microorganisms. The
fact that seafood contain high nitrogen compounds and low
acidity are factors that accelerate spoilage.2 With seafood
processing technology, this quality loss is prevented, ensur-
ing food safety, meeting customer demands in a sustainable
way, and preventing food waste by extending shelf life.3
Traditional methods such as curing, drying, fermenta-
tion, smoking, chilling and freezing used in the processing
of seafood have disadvantages such as limited shelf life and
protection, changes in sensory properties and high energy
requirement. With the developments in technology and In-
dustry 4.0, applications such as cold plasma, radiofre-
quency, ultrasound, microwave and smart packaging will be

new technologies that are being used in the processing of
seafood. The demand for natural preservatives and ecolog-

products has an important effect on shelf life and quality
preservation. Gelman et al.” studied the quality changes in
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tilapia fish stored at 0 and 5°C for 30 days and reported that
6 ppm ozone application significantly increased the shelf
life of tilapia fish stored at 0°C. In another study, Dehko-
rdi and Zokaie? reported that the shelf life of ozone-treated
trout was extended from 4 days to 6 days. Nerantzaki et
al.10 evaluated the quality changes in rainbow trout which
were vacuum packed as a whole and stored at 4°C for 15
days with 0.6 and 0.4 mg/l and 60- and 90-minutes ozone
treatment. According to the results of microbiological and
sensory analysis, it was reported that the shelf life of rain-
bow trout treated with ozone for 60 and 90 minutes was 10
and 12 days.

Meagre (Argyrosomus regius) has a high market value due
to its attractive appearance, high nutritional value and se-
lenium, texture suitable for processing and consumption,
low-fat content, deliciousness and high processing effi-
ciency.!! It is expected that meagre cultivation will increase
gradually, especially in European countries and Tiirkiye
(4771 tonnes in 2022, TUIK12), thanks to the existing de-
mand and the advantages it has in cultivation such as rapid
growth, good feed intake and late sexual maturation.13

In the frame of the cited literature, the aim of this study
is to determine the effect of aqueous ozone (1ppm) applied
for variable time durations (15 and 30 minutes) on the mi-
crobiological and sensory quality together with the color
changes of vacuum-packed meagre fillets stored at +2°C for
for 12 days.

MATERIALS AND METHODS

SAMPLE PREPARATION

Whole meagre samples (at total 20 fish) with an average
weight of 305.37+30.96 were obtained from a local fish mar-
ket. Specimens were placed in Styrofoam boxes with ice
cover and immediately transported to the laboratory in 15
min. Upon arrival at the laboratory whole meagre were
washed and filleted. The average weight of the fillets was
123.30+23.28 The fillets were randomly divided into 3
groups. The first group was marked as the control ( C ), the
second group indicates the fillets that are treated for 15 min
(0-15) and the last group stands for the group treated for 30
min (0-30) in aqueous ozone. The application times con-
sidered to have best reduction in the numbers of microor-
ganisms and prevent odor formation!415 Following to the
ozone treatment fillets were individually vacuum-packed
with low-density pouches. Fillets were stored at +2°C for 12
days. Microbiological, color and sensory analyses were per-
formed periodically. In each sampling day, repetitions for
microbiological and sensory analysis were consisted of 2,
while color analyses were performed from 10 repetitions.

AQUEOUS OZONE TREATMENT

In the study, ozone applied by dissolving in water (aqueous
ozone) was produced using an ozone generator (EDF A-25
model, EDF Industrial Ozone Systems, Turkey). The gen-
erator has a 25 g/hour capacity and uses corona discharge
mechanism. Ozone, which comes out of the generator in

gas form, was dissolved in water by using a water pump
with a venturi and given to a plastic container filled with
20 liters of sterile pure water in which the fillets were im-
mersed for 15 and 30 min. The ozone level in the water
was 1 ppm (875 mV) which is the maximum capacity of the
generator, and the water pump was used to process the fil-
lets in a uniform manner. The ozone level in the water was
measured and monitored with the ADWA ORP/Redox Me-
ters throughout the entire process, including the prepara-
tion of the washing water and the washing of the fillets.

MICROBIOLOGICAL ANALYSIS

Ten grams of sample was aseptically obtained on sampling
days from control and aqueous ozone-treated and vacuum-
packed meagre fillets. Samples were homogenized in 90
ml buffered peptone water (Merck, Darmstadt, Germany)
for 3 min. From the homogenized sample, serial dilutions
were prepared. The counts of microorganisms namely Total
Mesophilic Aerobic Bacteria (TMAB), Total Psychrophilic
Aerobic Bacteria (TPAB), Pseudomonas sp. and Lactic Acid
Bacteria (LAB) were determined in accordance with the
method described by Sallam.!® Plate count Agar (PCA,
Merck, Darmstadt, Germany) was used for the enumeration
of TMAB and TPAB. LAB was enumerated on De Man Ro-
gosa and Sharp (MRS) agar (Merck, Darmstadt, Germany)
and Pseudomonas sp. was quantified on Cephaloridin-Fu-
cidin-Cetrimide (CFC) agar with CFC supplement (Merck,
Darmstadt, Germany) with spread plate method. Microor-
ganisms were incubated at 30, 4 and 25°C for 2, 10 and 2
days for TMAB, TPAB, Pseudomonas sp. and LAB, respec-
tively.

COLOR ANALYSIS

Color measurements of the samples were performed using a
3NH color meter (Shenzen ThreeNH Tech. China). Ten dif-
ferent measurements were taken from each fillet. The para-
meter L were used for brightness, a for red-green and b for
yellow-blue. Hue and chroma was calculated based on the
Egs. 1 and 2, respectively.

Chroma = (a+* +b *2) (1)
Hue = Arctan(b*/a*) (2)

1/2

SENSORY ANALYSIS

Sensory analysis of ozone-treated vacuum-packed meagre
fillets was carried out according to the method described
by Herndndez et al.17 Raw and skinned meagre fillets were
evaluated by 4 trained panelists for the appearance of the
flesh and skin, odor and texture and the attributes are given
in Table 1. Samples were placed on the bench in the labo-
ratory free from any odor source to prevent odor contami-
nation during the analysis. Additionally, samples were ana-
lyzed in terms of color changes under the natural day light.
The samples were considered inconsumable when the total
scores of sensory analyses reached 15 out of 30.
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Table 1. Attributes of ozone-treated vacuum-packed
meagre fillets

Parameters Attributes Score
Skin Color 1-5 (intensity)
Flesh Color 1-5 (intensity)
Muscle 1-5 (adhereness)
Shine 1-5 (brightness)
Odor 1-5 (fresh - putrefied)
Texture 1-5 (elasticity)
STATISTICAL ANALYSIS

The comparison of the mean scores to the corresponding
analysis was performed in duplicate. The results were ex-
pressed as mean * standard deviation. The significance of
the mean scores was analyzed by analysis of variance
(ANOVA) and Tukey’s HSD test was applied as the post-
hoc tests. A statistical package (SPSS Inc. Chicago, USA)
was used to for the calculation of significant differences
between groups. The confidence intervals were adjusted to
p<0.05 level.

RESULTS

MICROBIOLOGICAL CHANGES

Microbiological changes in vacuum-packed meagre fillets
treated with gaseous ozone for different application times
during storage at +2 °C are shown in Figure 1a-d. The ini-
tial Pseudomonas sp., TMAB, LAB and TPAB counts of the
C, 0-15 and 0O-30 groups were 4.00+0.03, 3.80+0.08 and
3.35+0.17 log cfu/g; 4.08+0.01, 3.90+0.02 and 3.71%0.02;
2.14+0.10, 1.23#0.33 and 1.15%0.21 and 4.01%0.04,
3.95%0.02 and 3.79%0.11 log cfu/g, respectively. In all eval-
uated bacterial groups, an increase was observed for each
group until the end of the storage period and the increase
in bacterial counts was found to be statistically significant
(p<0.05). In this framework, although there were significant
differences (p<0.05) between the groups in terms of
Pseudomonas sp. and TMAB counts in ozone-treated sam-
ples on the first day of storage, there was no significant ef-
fect on LAB and TPAB counts (p>0.05).

However, at the end of the storage, substantial variations
were noticed between the groups. The growth of
Pseudomonas sp. and LAB in the O-30 group was signifi-
cantly lower than the other groups (Figure la-d). On the
other hand, TMAB counts revealed no significant variations
between groups (p>0.05). Regarding TPAB counts, signif-
icant differences were observed between O-15 and 0-30
groups and C group (p<0.05). All bacterial groups except
Pseudomonas sp. of the O-30 group exceeded 7.00 log cfu/
g. In the O-30 group, Pseudomonas sp. was determined as
6.88%0.15 log cfu/g on the 12th day. On the last day of stor-
age, the number of Pseudomonas sp. TMAB, LAB and TPAB
were determined to be 7.84+0.08, 8.06+0.30, 7.38+0.12 and
8.32+0. 10 log cfu/g for the C group, 7.50+0.28, 7.65+0.06,

7.30+0.00 and 7.86+0.12 log cfu/g for the O-15 group and
6.88+0.15, 7.03%0.61, 7.00%£0.00 and 7.65+0.06 log cfu/g for
the O-30 group.

SENSORY CHANGES

The sensory changes in vacuum-packed meagre fillets
treated with ozone for different periods of time are given in
Figure 2 a-g. Panelists examined the skin and flesh color,
muscle, brightness, odor and texture changes of the sam-
ples during 12 days of storage. Skin and flesh color parame-
ter showed a notable increase in all samples on the last day
of storage (P<0.05), but no influential difference was ob-
served between the groups for skin and flesh color (p>0.05)
(Fig. 2 a-b). Demerit points, which characterize the muscle
structure of the samples, increased according to the storage
time. Significant differences were determined for the con-
trol group on days 8 and 12, and for the O-15 group on
day 12 compared to the initial values (p<0.05). No signif-
icant increase was observed for the O-30 group, depend-
ing on the storage time (p>0.05). There was no statistical
difference between the samples during 12 days of storage
(p>0.05) (Fig. 2c). The brightness increased considerably
with time (p<0.05). Major differences (p<0.05) were seen in
ozone-treated samples compared to the control group (Fig.
2d). The odor parameter showed a substantial alterations
from the first days of storage for the C group (p<0.05).

Among the ozone-treated groups, the O-15 group exhib-
ited a significant increase from the 4th day of storage and
the 0-30 group showed a meaningful increase from the 8th
day of storage (p<0.05) (Fig. 2e). The last parameter that
increased based on the storage time was texture and the
change of demerit points was determined increased on the
12th day in the control group and on the 8th day in the
O-15 group. In the 0-30 group, the change with storage
time was not statistically significant (p>0.05) (Fig 2f). The
changes in total demerit points, which give the sum of the
variables evaluated by the panelists, are given in Fig 2g.
In total, out of 30 demerit points, on the last day of stor-
age, the control group had 18, the O-15 group was 16.25
and the 0-30 group had 14.75 points. There was a notable
increase in the total points of all groups according to the
storage time (p<0.05), but there was no significant differ-
ence between the groups at the end of the storage time
(p>0.05). It was observed that the odor and texture para-
meters approached the highest score of 5 and the other
parameters increased up to 3 when the sensory changes
occurred during 12 days of storage in the ozone-treated
vacuum-packed meagre fillets. Regarding the total points,
it was observed that none of the groups reached the highest
value of 30. However, it was determined that the acceptabil-
ity limit of 15 was exceeded by the control and O-15 groups,
and the 0-30 group was very close to this value at 14.75. In
the determination of these data, the storage time in which
the quality of ozone-treated vacuum-packed meagre fillets
could be stored under chilled conditions at 2.00 °C was de-
termined as 8 days for the control and O-15 group and 12
days for the O-30 group.
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Figure 1. Changes in microbial quality of ozone-treated vacuum-packed meagre fillets. a) Pseudomonas sp., b)
Mesophilic bacteria, c¢) LAB, d) Psychrophilic bacteria. Results were presented in log cfu/g mean * SD.

COLOR CHANGES

The color changes in the ozone-treated vacuum-packed
meagre fillets during storage are given in Table 2. Signifi-
cant variations (p<0.05) were found between the chromatic
parameters (L-lightness, a-redness-greenness, and b blue-
ness-yellowness) between the groups only on the 12th day
of storage (p<0.05). While lightness increased in C group
samples (p>0. 05), no increase was observed in the O-15
and O-30 groups (p>0.05).

For a parameter, it was observed that the redness value
of the samples in the O-15 and 30 groups increased com-
pared to the control group and statistically significant dif-
ferences were determined on the 12th day of storage (p<0.
05). In the b value, which indicates the blueness-yellow-
ness, no significant change was found in the groups during
storage (p>0.05). However, differences were observed in the
chroma value between the samples on the first and last day
of storage (p<0.05). In this context, it was observed that the
chroma value of the ozone-treated samples was higher than
the control group (p<0.05). The Hue angle did not show
a significant difference between the groups during storage
(p>0.05).

DISCUSSION

ICMSF has determined consumable limits for the microbial
load of seafood for human consumption. In this context,
the maximum number of total mesophilic bacteria that can
be found in good quality seafood was reported as 5.70 log
cfu/g and the acceptance limit for consumption as 7.00 log
cfu/g.1819 In this context, the total mesophilic bacteria
count determined for all groups were below the limits de-
termined by ICMSF (Fig. 1b) and in this scope, it is seen
that the meagre fillets are of good quality. It was observed
that ozone treatment significantly reduced the number of
mesophilic bacteria in vacuum-packed meagre (p<0.05).
Similar to our study, researchers examined the quality
changes that occurred during the storage of Pacific white
shrimp treated with minimal ozone on ice. According to the
results of the study, the initial total viable count (TVC) of
shrimp treated for 1 minute at a concentration of 100 mg/h
was reported as 4.44 and 4.01 log cfu/g after ozone treat-
ment.20 Psychrophilic bacteria are microorganisms that are
able to proliferate in low temperatures and can be found in
almost every food and can pose a threat to food safety in
some cases along with food spoilage.2! In the changes of
the total number of psychrophilic bacteria during cold stor-
age in vacuum-packed meagre fillets treated with ozone for
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Figure 2. Sensory changes of ozone-treated vacuum-
packed meagre fillets a) skin color, b) flesh color, c)
muscle, d) brightness, e) odor, f) texture, and g) total
points.

different periods of time, it was observed that ozone treat-
ment did not have a significant effect on the total number
of psychrophilic bacteria in the samples on the first day of
storage (p>0.05) (Fig. 1d). However, significant increases in
the total number of psychrophilic bacteria of each group
were determined depending on the storage time (p<0. 05).
At the end of the storage period, total psychrophilic bac-
teria counts were significantly higher in the control group
than in the ozone-treated O-15 and O-30 groups (p<0.05).
In a study, microbial and chemical quality changes in tiger
groupers stored in slurry ice containing 0.1 mg/1 ozone and
3.3% NaCl were investigated. The researchers reported that

the number of psychrotrophic bacteria in ozone-treated
slurry ice was significantly lower than in the control and
NaCl-containing slurry ice samples. Furthermore, on the
20th day of storage, the researchers reported that the num-
ber of psychrotrophic bacteria in the ozone-containing
group was significantly lower compared to the other
groups.22 It is assumed that the results obtained in ozone-
treated and vacuum-packed meagre fillets have a repressive
effect on the number of psychrophilic bacteria that cause
spoilage in seafood.

Pseudomonas sp. is a psychrotrophic, non-fermentative,
aerobic bacterium that causes spoilage and thus quality
losses in seafood.23 On the first day of storage, ozone treat-
ment significantly lowered the counts of Pseudomonas sp.
in the O-30 group compared to the O-15 and control groups
(p<0.05). The inhibitory effect of ozone treatment on the
growth of Pseudomonas sp. in seafood was shown by Glat-
man et al.24 and in this context, the results were in agree-
ment with that ozone treated vacuum packed meagre fil-
lets. The researchers indicated that the shelf life of tilapia
fish stored under chilled conditions increased by 40% at 0°C
and that this was due to the suppression of the growth of
Pseudomonas sp. by ozone. However, the development of
Pseudomonas sp. in ozone-treated vacuum-packed meagre
fillets increased rapidly in all groups with time (p<0.05). At
the end of the storage time, the number of Pseudomonas sp.
was statistically significantly lower in the O-30 group than
in the O-15 and control group (p<0.05) and it could be con-
sidered that the ozone treatment applied in the O-30 group
suppressed the growth of Pseudomonas sp. In the study
conducted by Lan et al.,25 it was reported that ozone appli-
cation inhibited the growth of Pseudomonas sp. in seafood
stored under cold conditions. The researchers examined the
quality changes of ozonized slurry ice application in the
cold chain cycle of large yellow croaker (Pseudosciaena cro-
cea) and reported that ozonized slurry ice application sig-
nificantly decreased the number of Pseudomonas sp. in the
samples on the 21st day, the last day of storage. In our

Table 2. Color values of ozone-treated vacuum-packed meagre fillets*

Storage time

Sample (days) L a b Chroma Hue angle
0 9.47+0.95A -0.55+1.98A 2.72+2.19Aa 3.51+1.89Ab -0.75+0.74A
4 9.52+0.98A -0.66+2.08A 2.83+2.23Aa 3.88+1.38A -0.59+1.12A
Control
8 10.61+1.15A -2.65+2.24A 5.24+2.69A2 5.85+3.43A -0.89+0.75A
12 10.17+1.22Ab -1.84+2.42Ab 4.33+2.84Aa 5.33+2.78Ab -0.90+0.49A
0 10.03+1.81A -1.64+3.76A 4.11+4.15R2 6.45+2.44Ab -0.95+0.32A
4 10.87+1.41A -2.91+2.33A 5.45+2.81Aa 6.29+3.47A -0.87+0.76A
0-15
11.13+1.40A -3.84+2.71A 6.61+3.33A2 7.70+4.19A -1.12+0.18A
12 10.93+1.42Rab -3.15+2.52Aab 5.76+2.98Aa 6.89+3.34Aab -0.95+0.38A
0 11.10+2.70A -3.66%5.45A 507+7.74A2 10.13+4.27Aa -0.58+0.75A
4 10.34+1.65A -2.26+3.24A 4.33+£3.42ARa 5.82+4.38A -0.44+0.96A
0-30
10.73+0.83A -3.09+1.63A 5.63+1.96A2 6.45+2.49A -1.10+0.11A
12 11.91+1.83A2 -4.86+3.03A2 7.92+3.78A2 9.46+4.48A2 -0.860.46"

*Different superscript lower-case letters in the same column represents statistically significant differences among the groups and different superscripts capital letters indicate statis-

tical differences among storage time (p<0.05)
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study, Pseudomonas sp. showed significant (p<0.05) growth
at the end of the 12-day storage period in ozone-treated
vacuum-packed meagre fillets. This growth is thought to be
due to the fact that Pseudomonas sp. is a bacterium that
causes spoilage in seafood2® and its initial number cannot
be reduced enough to suspend its proliferation2” but rather
ozone treatment aids to slow down the growth of the bac-
teria (Fig 1a).

On the first day of storage, LAB counts in vacuum-
packed meagre fillets treated at different duration were
2.07%0.10 log cfu/g for the control group, 1.23%0.33 log
cfu/g for the O-15 group and 1.15*0.21 log cfu/g for the
0-30 group (p>0.05) (Fig 1c). LAB counts of each group
increased significantly according to the storage time and
the highest was determined in the control group. On the
last day of the storage period, the 12th day, significant
differences were determined between the O-30 group and
the O-15 and control groups (p<0.05). In this context, it
is considered that ozone application is effective on LAB
in vacuum-packed meagre fillets of the 0-30 group. Lower
LAB counts were reported for ozone water treated air, vac-
uum and modified atmosphere-packed soft shell mud crab
(Scylla serrata Forskal) stored under refrigerated temper-
atures.28 Researchers were reported that the shelf life of
soft-shell mud crab treated with 1.0 ppm ozone for 20 min
and packed in 80% CO,+20% NO, was significantly in-
creased and the counts of LAB ozone-treated samples were
not exceeded 6.87 log cfu/g. In another study conducted
with sea bream fillets, similar to this study, it was reported
that LAB counts decreased by 0.10 = 0.01 log cfu/g after 640
ppm ozone concentration was applied at 25°C for 30 min-
utes.2? From this perspective, it was concluded that ozone
treatments of meagre fillets are compatible with different
seafood products given in the literature in terms of LAB
numbers and ozone application slows down LAB growth.

Studies have shown that ozone application in seafood
extends shelf life and preserves sensory quality. Ling et
al.30 examined the changes occurring during the storage of
ultra-high pressure combined with ozone water in catfish
fillets under refrigerator conditions. The researchers re-
ported that total demerit points increased in all groups dur-
ing storage. However, they reported that ozone water and
UHP reached the threshold value on the 9th day of stor-
age. In another study, researchers examined the effect of
gaseous ozone application on the quality changes occurring
in salmon stored under chilled conditions. The researchers
reported that the sensory threshold was exceeded on the
8th day of storage in the control group salmon, but ozone-
treated samples were still consumable.3! In another study
with stripped red mullet, researchers examined the qual-
ity changes that occurred during the storage of stripped red
mullet at 1.°C with the combination of ozone and modi-
fied atmosphere package. The researchers reported that the
control group samples reached the maximum 13 demerit
points on the 12th day and the ozone MAP and MAP sam-
ples reached the maximum demerit point on the 15th day.
They reported that the control group reached the accept-
able limit on the 7th day and the ozone MAP and MAP
group on the 10th day.32 Additionally, the shelf life exten-

sion by 2 days in ozonated trout? and ozonated vacuum
packed whole rainbow trout by 4 days!0 has been reported.
Within the framework of these data, according to the sen-
sory values, it was determined that the shelf life of vacuum-
packed meagre fillets was extended 4 days depending on
the ozone application time and was similar to that of other
studies.

It was observed that the L value was higher in ozone-
treated vacuum-packed meagre fillets compared to the con-
trol group. This is thought to be due to the bleaching effect
of ozone.30 Similarly, in a study conducted on minimally
ozone-treated fresh shrimp, 100mg/h ozone-treated sam-
ples were stored in ice for 10 days. The researchers reported
that the L values of minimal ozone-treated fresh shrimp
on the 10th day of storage were higher than the control
group, although they did not report a statistically signif-
icant difference.20 In the parameter a where the redness-
greenness value was determined, it was observed that the
redness value of 0-15 and O-30 groups was higher. The
change of a parameter according to the storage time did not
show significant differences (p>0.05), but differences were
determined between the groups on the 12th day of stor-
age (p<0.05). a values have been reported to be an impor-
tant parameter in terms of color evaluation in tilapia.3334
However, when evaluated in terms of meagre, it was ob-
served that a value differed between the groups only on
the 12th day. In this framework, it was observed that ozone
treatment did not show a significant change in vacuum-
packed meagre. No significant change was observed in the
b values of ozone-treated vacuum-packed meagre fillets be-
tween storage time and groups (p>0.05). However, it was
observed that b values were higher in ozone-treated sam-
ples compared to the control group. This was observed to
be due to the increase in yellowness value in ozone-treated
fillets and it is thought that ozone application shows an
oxidative effect.3* Similarly, De Mendonca Silva and
Gongalve334 examined the effect of aqueous ozone applica-
tion on microbial and physico-chemical properties in Nile
tilapia processing and reported that b values in ozone-
treated groups were generally higher than non-ozone
treated groups and this was due to oxidation in lipids and
pigments.

In conclusion, microbiological and sensory quality and
color changes in vacuum-packed meagre fillets during 12
days of storage at +2°C were investigated in this study. It
was observed that ozone treatment preserved the quality
changes of vacuum-packed meagre fillets. This study also
showed that the growth of TMAB, Pseudomonas sp., LAB
and TPAB was slower in ozone treated samples compared to
the control group. In addition, Ozone-treatment preserved
the sensory parameters of the meagre fillets and did not
cause a significant difference in the color changes of the
samples. Moreover, it was revealed in this study that the
shelf life was prolonged by 4 days and 30 min of applica-
tion time was found to be more effective compared to those
of control and 15 min in ozone-treated vacuum-packaged
meagre fillets.
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