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ABSTRACT

In this research, effect of different thawing techniques on the meat color of Black Sea trout (Salmo labrax) was evaluated.
The commonly using fish thawing methods by the consumers were applied to frozen fish fillets and the color losses were
determined. For this purpose, 70 individuals of Black Sea trout were used. First of all, trouts were washed, cleaned and
filleted before the freezing stage. In the latter, fillets were kept at -20 °C for 7 days in deep-freezer and frozen fillets were
thawed with 4 different thawing techniques such as thawing in room temperature (+25°C), immersion in water (+15 °C),
inrefrigerator (+4 °C) and in microwave (defrost option). Finally, color characteristics of thawed fillets were determined.
According to the results, while the most similar color profile to fresh Black Sea trout meat was detected on thawed in
refrigerator at +4°C, most color loss was observed in microwaved ones. In view of the results and considering food safety,
thawing of frozen fish fillets in refrigerator (+4°C) is more convenient.
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INTRODUCTION

In Europe, some Salmonidae species especially products where it can affect the quality [9]. Fish
Atlantic Salmon is cultured extensively for a long commonly preferred for its health improving
time [1,2]. Black Sea trout, Salmo labrax properties which is very sensitive to thawing
(accepted) or Salmo trutta labrax (synonym) [3] is process due to their low connective tissue content
an endemic species of Salmonidae and it is causes rapid spoilage. Freezing and thawing
distributing naturally in the northeastern rivers of mainly influence the water fraction of fish fillets
Turkey and the Black Sea [4]. Also, culture of where the growth of ice crystals causes osmotic
Black Sea trout being widespread recent years in removal of water, denaturation of protein and
Turkey [5]. Despite expanding aquaculture, mechanical 'damage. Enzymes and other
scientific researches about meat quality of this components like color pigments are release_d.
species are not enough. Black Sea trout as a rich That's why one of the most obvious quality
nutrient source in terms of protein and essential changes caused by thawingis in color [10, 11].

Chemical properties with conformational
stability and biochemical features in biological
systems depend on interaction of their constituent
groups with the surrounding medium [12].
Freezing and frozen storage contribute to textural
changes [13, 14]. Once the water freezes, the
concentration of the remaining materials like
proteins, lipids, vitamins and minerals increases
[15]. The shelf-life of fish is mainly related to
microbial activity and nutritive value where the
appearance, texture, color and flavor are also [10,
16]. Flavor which is originated from lipid and
peptide components in the muscle is the most

fatty acids for human beings must be well
preserved to avoid from microbial, oxidative and
enzymatic spoilages before delivering to the
consumers.

As well known, one of the preservation
methods is freezing. Quality of frozen fish is
dependent not only on the freezing itself but also
on processing during catching, slaughtering, cold
storage with the initial quality of fresh fish [6-8].
The implementation of freezing meat and meat
products to prolong the shelf-life has been
practiced for thousands of years. Frozen storage is
an important preservation method for fish and fish
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difficult to measure [ 15]. Two main parameters are
pointed in conventional thawing processes which
are the surface heat transfer coefficient and the
surrounding medium temperature [17, 18]. Rapid
thawing at low temperatures may prolong the shelf
life of fish by preventing the soluent losses and
microbial and chemical changes [19]. This is a
certain challenge for traditional thawing
processes, where the lower temperature used
remains between the frozen sample and the
ambient, which is the principal driving power for
the thawing process [17].

In this research, effect of different thawing
techniques on the meat color of Black Sea trout
was evaluated. For this reason, commonly used
thawing methods by the consumers were applied

on frozen fish fillets and color losses were
determined.

MATERIALS AND METHODS

Fish Material

In this study, 70 individuals of cultured Black
Sea trout approximately 2 kg each of them were
used. First of all, cultured Black Sea trouts were
obtained from marine cages unit in Central
Fisheries Research Institute and bring to the
laboratory with cold storage. In the latter, trouts
were washed, cleaned their internal organs,
removed their fins and filleted with a sharp fillet
knife for the main study. Black sea trout
individuals and fillets were shown in Figure 1.

Figure 1. Black Sea trout individuals which are 2 kg each approximately (A), fillet of Black Sea

trouts were used in main study (B).

Freezing Procedure

The fillets were divided into five different
groups according to the thawing techniques to be
applied in further. First group was not frozen with
the aim of determination to color properties of
fresh Black Sea trout meat and color
measurements were carried out immediately. Rest
ofall were stored in zipper-bags which they placed
in foam plates and frozen in -20°C via deep-
freezer for 7 days.

Implementation of Thawing Techniques
After the storage period, different thawing
techniques were used. All techniques were carried

out till the all groups completely thawed. During
thawing process, fillets were kept in zipper-bags
except microwaved ones in order that minimizing
external factors. In the first technique, frozen
fillets were kept at room temperature (+25°C) for 2
hours. In the second, frozen fillets were kept in
refrigerator at +4 °C for 12 hours. In the third one,
frozen fillets were immersed in water-bath
stabilized at +15°C for 4 hours. Finally, last group
of frozen fillets was thawed in Kenwood digital
microwave oven (model: MV577, 900 watts) at
defrost option (30% power) for 6 minutes. All
thawing techniques and conditions of techniques
were shown in Figure 2 and Table 1.

Figure 2. Thawing techniques applied to frozen trout fillets:
thawing in room temperature at +25°C (A), thawing in refrigerator at +4 °C (B),
thawing with immersion in water at +15°C (C), thawing in microwave with defrost
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Table 1. Thawing conditions.

Thawing Freezing Storage Thawing Thawing
Techniques Temp. Period Temp. Duration
In room temp. -20 7 days +25°C 2h
In refrigerator -20 7 days +4°C 12h
In water (immersion) -20 7 days +15°C 4 h
In microwave (defrost)* -20 7 days G o e e 6 min
*Defrost option (30% power) was set as automatically in microwave.
Determination of Color Characteristics RESULTS AND DISCUSSION

Color characteristics of thawed fillets and fresh
meat were specified according to Minolta (1994)
[20] by Konica Minolta CR-410 colorimeter with
silicone photo cell detector and pulsed xenon lamb
light source (Figure 3). In analysis, values of
luminance (L), a and b (color-opponent
dimensions) were specified. According to L*a*b*
color chart; while the L value show lightness, a
value indicates axis from green to red and b value
ranges from blue to yellow in a similar vein. Color
differences (AE) were calculated with an equation
mentioned by Zhu et al. (2004) [21]. This equation
was given below:

AE = \/(AL)? + (Aa)? + (Ab)?
(AL, Aa and Ab were differences on L*, a* and b* values

between fresh meat and thawing technique).

Finally, obtained data were calculated by Color
Data Software CM-S100w Spectra Magic™ NX
Lite and SPSS 21 statistic program. Differences
between groups were determined by one-way
analysis of variance ANOVA using Tukey's
multiple comparison tests [22].

Figure 3. Determination of color
characteristics: Conica Minolta CR-410
colorimeter (A) and using in measurements of
color with with silicone photo cell detector and
pulsed xenon lamb light source (B).

The meat color is one of the most important
quality parameters in Salmonid species [23].
According to Steine et al. (2004) consumers want
pink-red salmon meat [24]. In salmonids,
carotenoids are responsible for the characteristic
pink color of meat [25, 26]. Wild salmons
contained approximately 10 times higher
carotenoids than cultured ones [27]. Thus, with
low carotenoid contents, color losses in cultured
salmon become important. The color loss of trout
meat mostly associated with oxidation of
carotenoids, enzyme activity and temperature
especially in frozen fish [28]. Freezing procedure
is not responsible one of the significant factors
which cause color changes in thawed fillets [21].
However, several thawing methods effects color
of fish meat [11, 29, 30]. According to our results;
color profile of fresh meat was found as
57.3540.49 (L*), 8.83+0.26 (a*) and 9.25+0.52
(b*). These results show that meat of Black Sea
trout is light colored than the Atlantic Salmon
[23,31]. The highest L value was specified in room
temperature at +25°C, a value was specified in
microwave and b value was specified in
microwave and room temperature at +25°C. The
lowest L value was observed in microwaved ones,
whereas a and b values were specified in
refrigerator thawing. The color profiles of thawed
fillets were shown in Table 2.

According to calculations of color differences;
the most similar color profile to fresh trout meat
was detected thawed in +4°C ones. It can be related
to low enzyme activity and slightly water loss in
the surface area of fillets caused low temperature
of refrigerator conditions than the other
techniques. Second most similar color profile was
observed in immersing thawing in similar vein.
However, thawing in room temperature and
thawing in microwave caused more color loss than
the other two techniques.
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Table 2. Color profile of Black Sea trout' fillets

Thawing Techniques L* b* Di ffer(e:zl(:s- (AE)
Fresh meat 57.35+0.49° 8.83+0.26¢ D250 -

In room temp. 59.99+1.672 9.80+0.69¢ 22.71+1.482 13.74+0.47°
In refrigerator 56.08+1.02b 7.63+0.554 10.58+0.92¢ 2.2010.15°

In water (immersion)  57.42+0.92b 12.30+0.85> 18.66+1.100 10.03+0.22¢
In microwave 49.19+0.82¢ 14.02+0.692 21.09+0.602 15.29+0,512

(defrost)

Values are expressed as mean £SD (n = 3), mean values in column with different superscripts were significantly

different (P <0.05).

Especially, analyze results show that
microwaved fillets have extreme L, a and b values
among groups along with the most total color
changes (AE). Fish fillets were exposed to
different thawing temperatures due to the using
technique in this study. Also, except the samples
thawed in microwave, the others were all packed
in same conditions to avoid surrounding
environments' effects. The samples thawed at
lower temperatures in refrigerator conditions
unsurprisingly defrosted latter. In contrast to
higher defrost period and exposing to the
surrounding oxygen, discoloration is the lowest in
samples thawed in refrigerator comparing the
other samples. That's why loss of carotenoids
which are responsible for pink color in trout fillets
is more effective in discoloration than increasing
enzyme activity by increasing the temperature and
autoxidation because of surrounding oxygen.
Thus, thawing at lower temperatures with lower
oxygen levels contribute a better color profile in
fish fillets. The total color changes of thawed fillets
were shown in Table 2.

CONCLUSION

In view of the results, thawing of frozen fish
fillets in refrigerator (+4°C) is more preferable by
the reason of their minimum color loss. Also,
thawing in refrigerator is more reliable than other
techniques considering food safety as well as more
practical. Our findings will be contributed to the
future work and these results attract all
researchers.
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