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Abstract In this study, total lipid rate, saturated fatty acid rate, unsaturated fatty acid rate and multiple unsaturated
fatty acid rates in the muscle tissues of Pearl Mullet (Chalcalburnus Tarichii P.1811), which is endemic to Van Lake,
and a very important food source for the local residents and of commercial value, were investigated between
September, November 2012 and January 2013. The fish caught in two months intervals were analyses. Crude fat rate
was found 1.66 g r/100 gr in September, 1.55 gr/100gr in November, and 3.35 gr/100gr in January. An important
difference was not observed in September and in November, but crude fat rate was found to be doubled in January.
According to our findings, Pearl Mulletis among the lean fish. The average of three months in the meat of pearl
mullet was identified as SFA 0.366 g/100g, MUFA 0.697 g/100g, PUFA 0.476 g/100g, DHA 0.222 g/100g, EPA
0.228 g/100g. However, in comparing PUFA rates, that of Pearl Mulletis seen to be higher, which increases
nutritional value of Pearl Mullet.
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1. Introduction
Fish is one of mankind’s oldest known source of
nutrients. In terms required amount of stored food items in
terms of both easy to digest, fish has always been a
valuable food source for people. The value of fish and
aquatic plants have always increased with each passing
day depending upon the increasing knowledge about
nutrient content of fish and seafood. Vitamin A, D, E and
especially B, micro elements such as calcium, phosphorus,
iodine, selenium and fluorine and lipids that contain
polyunsaturated fatty acids are found in fish meat [1].
Macro-nutrient elements contained in seafood are
composed of proteins, fats and water. Other food items are
accepted as micro-nutrient elements and do not have as
much importance as macro-nutrient elements [2]. It is reported
that nutrient composition of aquatic plants in general is
64-84% water, 15-24% is protein, 0.1-22% is fat, 8.8-2%
is minerals and approximately 1% is carbohydrate (glycogen)
[3,4,5]. However, rich omega-3 long-chain polyunsaturated
fatty acids (ÇDYA) especially eicosapentaenoic acid
(EPA-C20:5n 3) and docosahexaenoic fatty acids (DHAC22:6n 3) of fish are the most valuable components for
consumers in especially developed countries [6].
Lipids and fatty acids of lipids constitute the basic
organic components of fish together with proteins. The

main parts of fish where lipids are stored vary between
species. However, lipids are primarily localized in the
subcutaneous tissues and the other storage parts of them
are belly, muscle tissues, liver and mesenteric tissues [7].
Distribution of lipids in fish decreased extends from
head to tail. Lipid solution in dark muscles is several times
higher than white muscles. Long-term migratory fish
species (tuna, herring, mackerel etc.) have more dark
muscles and thus more lipid when compared to slow
floating species as a necessity of their functions [8].
Fish are classified that they contain in their bodies as
lean if they contain fat less than 2% and fatty fish if
contain fat more than 5% according to the amount of fat.
A large number of oil in the fish meat are present
triglycerides that these compounds are esters as a result of
glycerol applied to 3-molecule fatty acid. Fatty acids are
triglycerides as a result of carbon chains in different
lengths indicating the degree of saturation of the fat [9].
Unsaturated fatty acids in nature are in the form of omega9, omega-6 and omega- 3 and these are called as oleic,
linoleic and linolenic respectively. The two important fatty
acids that can be found in seafood and cannot be found in
the other nutrients are eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) and omega-3 fatty acids in
the linoenic series. It is reported that these two important
fatty acids cause biochemical and physiological changes
in the body [10]. The differences between omega-3 fatty
acids of land and marine animals are related to the chains
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length and the degree of unsaturation. The basic difference
of fish oils is the fact that long- chain highly unsaturated
fatty acids of them increase up to 40% [11].
As a result of scientific studies in various fields, the
important role of nutrients and feeding habits are
emerging in some diseases of people and people feels the
necessity of more conscious feeding. Everybody has
learned the effect of red meat to diseases such as high
cholesterol and cardiovascular diseases which have vital
importance. In parallel with these developments, some
studies are conducted to uncover the positive effect of fish
consumption on human health and the claims regarding
the therapeutic features of EPA and DHA that are two
predominant omega 3 fatty acids. It is reported that these
fatty acids that are indicated to be essential nutrients
which protect the human body against the migraine type
headaches, rheumatic fever, some types of cancer,
diabetes, high cholesterol, high blood pressure,
cardiovascular disease and some allergies in adults. Some
of these claims are validated that several companies
market and distribute fish oil pills by use of these fats
[5,12,13,14]. DHA which is a structural compound of
brain, retina, testicle and sperma is related with the
appropriate functioning of tissue functions. The latest
studies has shown that DHA level in the tissues of
premature infants is lower than infants who is born at the
end of normal period of pregnancy. Infants who do not
have omega-3 fatty acids in their nutrition are insufficient
the eyesight and development of nerve tissues. It is
reported that the amount of omega-3 fatty acid in human
milk is the highest for women who consume fish but the
lowest for vegetarians [5].
It has been proven that there is a reduction in the
mortality rates of people consuming fish emerging as a
result of cardiovascular diseases in clinical studies. The
mortality rate has been reduced after two year by 29% for
men who have eaten fish at least two meals a week when
compared to men who have not eaten fatty fish. In addition to
these studies, the body development is better for people
who consume fish and they have less heart disease when
compared to others who do not consume fish. Omega-3
fatty acids have a direct effect on heart muscles and
increase blood flow, treat arteries, reduce the possibilities
of arrhythmia, infarction and chemical and cellular processes
that are dangerous for the functioning of heart [5].
Rather than the direct treating effect of fish oils on
cancer patients, preventing and pain-relieving effects of
them are more common. In addition, ω-3 fatty acids have
a great impact in fighting with cancer cells. The studies
conducted show that there is relationship between the fish
oil levels found in the blood such as EPA and DHA and
prostate cancer and increasing level of EPA and DHA has
been proven to reduce the effect of cancer cells [15].
In addition, another study in the aim of relieving pains
and aches was conducted for Channa species in Malaysia.
In this study, Channa striatus species which contain high
rate ω-3(especially DHA) are used for treatment of
wounds and in relieving people's pains and aches and it is
a very interesting finding that the positive benefits may be
associated with ω-3 [16]. Another study conducted in
Denmark, the risk of preterm delivery or miscarriage 3.6
times were determined women who consume fish or other
aquatic products at least once a week less than those who
do not consume these products [17].

Although there have been a steady decrease in mortality
rate related to cardiovascular diseases in Canada for 25
years, the mortality rate of Canada related to various
cardiovascular diseases is reported to be higher than other
countries according to the latest statistics of Genoa World
Health Organization. Annual mortality rate per 100000
men aged between 45 and 54 in Canada is 65% higher
than Japan. Cholesterol level in the blood of Canadians is
slightly higher than Japanese. The significant differences
between mortality rates of Canada and Japan related to
cardiovascular diseases are affected by many factors but it
is noteworthy that the factor that Japanese people consume
more fish than Canadians may have a protective effect.
Although the amount of fish consumption per person is
approximately 14 kg in Canada, it increases up to 90 kg in
Japan. The fish which is known as the sole source of
Omega-3 polyunsaturated fatty acids contain both EPA
and DHA. Japanese people consume about 500 mg EPA
due to their high consumption of fish, but Canadian
people consume only 70 mg [18].The effect of different
dietary habits on atherosclerosis (vessel stiffness) was
investigated in two villages of Japan. The body structure,
blood pressure and blood chemistry were analyzed of 261
residents of the fishing village and 209 residents of
farming village. Data of smoking habit and food
consumption habits were obtained by use of
questionnaires conducted frequently. All results of
analysis that atherosclerosis was lower both in fishing
village when compared to farming village both men and
women [19].
It is reported that omega-3 fatty acids (approximately
1gr per day) taken with foods reduce the rate of sudden
deaths caused by cardiovascular diseases. 20% reduction
in death caused by any reason and 45% reduction in the
risk of sudden death were observed for the group who
takes 850 gr omega-3 fatty acid per day as a result of a test
conducted on 11324 patients in Italy. These fatty acids
have an anti-inflammatory effect and also can be
antiatherogenic. Omega-3 fatty acids in high doses may
reduce the high serum triglyceride level. 3 to 5 gr fatty
acid per day with may reduce triglyceride level by 30-50%
minimize both the risk of coronary heart diseases and
acute pancreatitis (inflammation of the pancreas) [20].
The effects of consumption of fish and fish oil on
cancer cells are also one of the most important studies. It
was reported that tumor growth in mice which fed with
fish and fish oil decreased significantly and has a
preventive effect on tumor growth in breast, colon and
prostate cancers [21].
In this study, total lipid rate and fatty acid composition
of Pearl Mullet which has an important place in the
nutrition of people living in Van Province of Turkey were
researched. The pearl mullet is the sole endemic fish
species that can survive in the salty and alkalinewaters of
Lake Van. Covering an area of 3712 km2, with mean
depth of 171 m, maximum depth of 451 m, and 1648 m
above sea level, this is Turkey’s largest lake. Its waters are
extremely alkaline and salty. Due to the nature of these
waters, it is characterized as a “soda lake”. Researchers
have reported a pH level of approximately 9.8, with
saltiness at 0.19% [22]. There is only one type of fish lives
in the lake known as Van fish or pearl mullet,
(Chalcalburnus tarichi), which is a member of cyprinidae
family, its mean fork length 19.5 cm and mean weight 80
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g approximately. Pearl mullet is an immigrant type fish
that normally lives in lake water, but at the reproduction
period (April-June) immigrates to the surrounding
freshwater rivers. After the reproduction period they
return to the lake [23].

2. Materials and Methods
2.1. Material
In this study, Pearl Mullet which has an important place
in the nutrition of people living in the basin of Lake Van

3

of Turkey and commercial value for these people was
used. Samples were taken in three different times with
intervals of about two months. The average length of fish
was determined as 20 cm and average weight of them as
71.5 kg. Then, fish bones, fins, skulls, internal organs and
skins of these fish were separated by scalpel. Cleaned fish
were carried to Trabzon Fishery Research Institute after
being quick-frozen in styrofoam boxes by ice batteries for
analysis. Their analysis was conducted by total lipid
analysis method [24] and fatty acid methyl esters of them
were determined by gas chromatography.

Figure 1. Chalcalburnus Tarichii P.1811

2.2. Metod
2.2.1. Lipid Analysis
Quick-frozen fish were thaw at 4ºC. Fishs were broken
down by blender and homogenized. The balloon of
extraction device was dried at 103ºC-105ºC in the drying
oven. The balloon was cooled to room temperature in the
desiccator and its tare was recorded when it was empty.
Up to 8-15 gr of the prepared analysis sample was placed
into the cartridge. The cartridge was placed in beaker at
right angles and kept in the drying oven which was at
103ºC-105ºC for 3 hours. The cartridge was removed from
the drying oven after three hours and cooled down to room
temperature. Cooled cartridge was placed in tube of
extraction device. Oils which had been leaked to the
cartridge were completely cleaned by a hexaneimpregnated cotton and the cotton was covered the mouth
of the cartridge as a cap. Diethyl ether was added to the
balloon of the device. The amount of solvent was adjusted
to be at least twice of the volume of extraction tube. The
glass balloon fitted to device and extraction process was
continued for 4.5 hours.
Extraction is completed by making the balloon reaches
the siphon, sonar, solvent extraction of the tube being
removed from the solvent.Bubble extraction at 103°C105°C was maintained for one hour in a drying cabinet
and after cooling to room temperature in the desccator was
recorded weighing the sonar.
The amount of fat was calculated by the following
formula.

CRUDE FAT =
a: Weighed sample

( c − b ) x100
a

b: Tare of balloon
c: Tare of balloon + Crude fat
This study was performed on the same sample in three
separate parallels and the difference between parallels was
realized less than 0.3% respectively.
2.2.4. Gas Chromatography (GC) Analysis
0.1 gr of fat sample was taken up a screw-cap tube with
the capacity of 5 ml the fat was resolved by adding 2ml of
heptane on it and onto 0.2 ml of 2 N with methanol KOH
solution was added on it. The solution was shaken
vigorously for thirty seconds. The supernatant was left to
stand until the upper phase clarifies. Clarified heptane
solution was given for analysis by GC.
Type and amount analysis of fatty acid methyl esters
was made by Shimadzu GC 2010 model gas
chromatography (GC) device existing in the laboratory of
Trabzon Fishery Research Institute. FID (flame ionization
detector) was used together with the device. SP™-2380
FUSED SILICA Capillary Column (Supelco, USA), 100m
x 0.25mm ID, 0.20 µm column and AOC-20i auto injector
were used during separation process. Column oven
temperature was set as 90°C-240°C (4°C/min.) and helium
(He) 20cm/sec. was used as the carrier gas. Detector
temperature was set 260°C and injection column
temperature to 250°C. Gas flows: He: 40 ml/min, dry air:
400 ml/min, hydrogen: 40 ml/min. Carrier gas settings:
pressure: 250.0 kPa, total flow: 22.8 ml/min., girth flow:
0.94 ml/min., linear velocity: 18.1 ml/sec., purge flow: 3.0
ml/min, split ratio: 20.0 Heptane was used as solvent and
was set to inject 1µl sample at each time. Supelco™ 37
Component FAME Mix (Cat. No. 47885-U) fatty acid
methyl standards were used for the study. The content of
fatty acid methyl esters (FAME) by % and retention times
are indicated in Table 1.
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Formula of Molecule
C4:0
C6:0
C8:0
C10:0
C11:0
C12:0
C13:0
C14:0
C14:1
C14:0
C15:1
C16:0
C16:1
C17:0
C17:1
C18:0
C18:1n9
C18:1n9
C18:2n6
C18:2n6
C20:0
C18:3n6
C20:1
C18:3n3
C21:0
C20:2
C22:0
C20:3n6
C22:1n9
C20:3n3
C20:4n6
C23:0
C22:2
C24:0
C20:5n3
C24:1
C22:6n3

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Table 1. Fatty acid standards used for the study and retention times
Retention Time (min)
Name of Fatty Acid Methyl Ester
11.784
Butyric Acid Methyl Ester
12.498
Caproic Acid Methyl Ester
13.769
Caprylic Acid Methyl Ester
15.898
Capric Acid Methyl Ester
17.331
Undecanoic Acid Methyl Ester
18.983
Lauric Acid Methyl Ester
20.804
Tridecanoic Acid Methyl Ester
22.732
Myristic Acid Methyl Ester
24.4
Myristoleic Acid Methyl Ester
24.698
Pentadecanoic Acid Methyl Ester
26.382
Cis-10-Pentadecanoic Acid Methyl Ester
26.668
Palmitic Acid Methyl Ester
28.074
Palmitoleic Acid Methyl Ester
28.585
Heptadecanoic Acid Methyl Ester
29.977
Cis-10-Heptadecanoic Acid Methyl Ester
30.468
Stearic Acid Methyl Ester
31.321
Trans-Elaidic Acid Methyl Ester
31.71
Cis-Oleic Acid Methyl Ester
32.667
Trans-Linolelaidic Acid Methyl Ester
33.528
Cis-LinoleicAcid Methyl Ester
34.155
Arachidic Acid Methyl Ester
34.873
Gama-Linolenic Acid Methyl Ester
35.346
Cis-11-Eicosenoic Acid Methyl Ester
35.598
Linolenic Acid Methyl Ester
35.912
Heneicosanoic Acid Methyl Ester
37.136
Cis-11,14-Eicosadienoic Acid Methyl Ester
37.688
Behenic Acid Methyl Ester
38.51
Cis-11,14-Eicosatrienoic Acid Methyl Ester
38.933
Erusic Acid Methyl Ester
39.251
Cis-11,14,17-Eicosatrienoic Acid Methyl Ester
39.494
Arachidonic Acid Methyl Ester
39.613
Tricosanoic Acid Methyl Ester
40.869
Cis-13,16-Docosadienoic Acid Methyl Ester
41.431
Lignoseric Acid Methyl Ester
42.042
Cis-5,8,11,14,17-Eicosapentaenoic Acid Methyl Ester
42.876
Nervonic Acid Methyl Ester
48.41
Cis-4,7,10,13,16,19-Docosahexaenoic Acid Methyl Ester

3. Results and Conclusion
In this study, an important food source in the basin of
Lake Van to be the Pearl Mullet ratio or total limit and
fatty acid composition were analyzed. According to the
months of striped mullet lipid ratio are given in Table 2.
Table 2. The crude fat rate of Pearl Mullet for each month
Pearl
Mullet

September

November

January

Average

1.66
gr/100gr

1.55
gr/100gr

3.35
gr/100g

2.28
gr/100g

As can be seen from the table, the total lipid ratio Pearl
Mullet in September and November did not show a
signifant difference.A difference of 0.11 gr/100gr % was
observed in November when compared with September.
In January increased about twice total amounts of lipits.In
the study, the total lipid ratio of pearl mullet September,
November and January was founded to be2.28 gr/100gr.
The lipid content for fish spread over a wide range
between 0.3 - 45% w/w. Lambertsen [25] where they keep
the fish were divided into 4 groups according to the
amount of fat in them;

Weight (ca)(%)
4
4
4
4
2
4
2
4
2
2
2
6
2
2
2
4
2
4
2
2
4
2
2
2
2
2
4
2
2
2
2
2
2
4
2
2
2

1. Lean fish (<2% fat) such as cod, haddock,
crustaceans and whiting
2. Low-fat fish (2-4% fat) such as solea, scaldfish
3. Mid-fat fish (4-8%) salmon from natural
environment
4. Super fatted fish (>8% ) such as herring, mackerel
and salmon from fish farms.
Pearl Mullet is included in low-fat fish group according
to these results.
PUFA, MUFA and LCPUFA rates of Pearl Mullet
Pearl Mullet fatty acid composition as shown in the
Table 3 is detected synthesis.
Table 3. Saturated MUFA and LCPUFA rates of Pearl Mullet for
September and November
Saturated fatty acid
Monounsaturated
fatty acid
Polyunsaturated fatty
acid

September

November

January

Average

22.9%

21.28%

19.43%

21.2%

42.6%

44.4%

41.82%

42.94%

30.31%

28.97%

26.82%

28.7%

Table 4. g/100g amount of some fatty acids of Pearl Mullet
Crude Fat
PUFA
MUFA
LCPUFA
DHA
EPA
g/100g
g/100g
g/100g
g/100g
g/100g g/100g
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Belonging to the months of September and November
compared to fat ratio in January, although not seen a
significant difference in fat increased approximately twofold. The unsaturated fatty acids of pearl mullet were
founded to be more than saturated fatty acids in this study.
The MUFAs of them is seen to have the highest rate with
the average rate of 42.94%. LCPUFAs have an average of
28.7%, too. These rates demonstrate the importance of
pearl mullet as human food.
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The analysis to fatty acid was applied as two parallels
and the difference between these parallels was smaller
than 0.3.The results are offered as means ± standard
deviation (SD). P values < 0.05 were accepted as
statistically significant [26]. The maximum value for fatty
acids was measured in oleic acid and measured as (18:1,
n-9) 19.21% in the month of November. The crude fat rate
of Pearl Mullet is shown as g/100g in Table 4.

Table 5. Descriptive statistics and comparative results for fatty acids according to month
SEPTEMBER
Median

Average

Sd.

NOVEMBER
Min.

Max.

Median

Average

Sd.

JANUARY
Min.

Max.

Median

Average

Sd.

Min.

Max.

Miristic

3.27

3.27 a

.03

3.25

3.29

3.16

3.16 ab

.01

3.15

3.17

2.93

2.93 b

.13

2.84

3.02

Palmitic

13.74

13.74 a

.02

13.72

13.75

12.53

12.53 b

.00

12.53

12.53

11.86

11.86 b

.50

11.50

12.21

Heptadecanoic

.97

.97 a

.01

.96

.98

.88

.88 b

.01

.87

.88

.85

.85 b

.03

.83

.87

Stearic

4.18

4.18 a

.05

4.14

4.21

3.66

3.66 b

.01

3.65

3.66

3.37

3.37 b

.16

3.26

3.48

Araþidic

.66

.66 a

.01

.65

.67

.60

.60 b

.01

.59

.60

.55

.55 c

.02

.53

.56

Behenic

.

.

.

.

.

.45

.45

.00

.45

.45

.49

.49

.03

.47

.51

Palmitoleic

13.33

13.33

.28

13.13

13,53

13.36

13.36

.01

13.35

13.36

13.18

13.18

.34

12.94

13.42

Oleic

18.18

18.18

.06

18.14

18.22

19.21

19.21

.01

19.20

19.21

17.53

17.53

.70

17.03

18.02

Elaidic

8.16

8.16

.06

8.11

8.20

8.42

8.42

.02

8.40

8.43

8.96

8.96

.40

8.67

9.24

Gadoleic

.83

.83

.00

.83

.83

.92

.92

.00

.92

.92

.71

.71

.11

.63

.79

Erusic

1.74

1.74 b

.00

1.74

1.74

1.98

1.98 ab

.00

1.98

1.98

2.16

2.16 a

.16

2.04

2.27

Nervonic

.58

.58

.01

.57

.58

.51

.51

.00

.51

.51

.57

.57

.08

.51

.62

Linoleic
Alpha
Linolenic
Gamma
Linolenic
Arachidonic

3.47

3.47 a

.01

3.46

3.47

3.14

3.14 b

.01

3.13

3.14

2.67

2.67 c

.06

2.62

2.71

.61

.61 b

.01

.60

.62

.86

.86 a

.00

.86

.86

.83

.83 a

.04

.80

.85

1.41

1.41 b

.01

1.40

1.41

1.67

1.67 a

.01

1.66

1.67

1.51

1.51 b

.08

1.45

1.56

1.60

1.60

00

1.60

1.60

1.69

1.69

.01

1.68

1.69

1.74

1.74

.11

1.66

1.82

EPA

9.11

9.11

.01

9.10

9.11

8.81

8.81

.03

8.79

8.83

8.49

8.49

.52

8.12

8.85

DPA

5.27

5.27

.02

5.25

5.28

5.13

5.13

.06

5.08

5.17

5.35

5.35

.42

5.05

5.65

DHA

8.89

8.89

.04

8.86

8.92

7.81

7.81

.08

7.75

7.86

7.57

7. 7

.64

7.12

8.02

A

Average of three lots analyses. BValues reported are means ± SD. Cabc values for each sample with different letters in the same fraction are
significantly different at P < 0.05. D SFA: Saturated fatty acid, MUFA: Monounsaturated fatty acid, PUFA: Polyunsaturated fatty acid. #: The
differences which have the small letter on the same row are significant.

4. Conclusion
Fatty acid concentrations in the flesh of Pearl Mullet
which live in soda-rich Lake Van were determined. The
total lipid analysis was performed by Bligh and Dyer [24]
method and the composition of fatty acid methyl esters
was determined by gas chromatography. Seasonal
variations of total fatty acid composition of Pearl
Mulletare presented in Table 5.
Two-month intervals obtained from Lake Van was
made the examination of fish. The crude oil ratio was
found 1.66 gr/100gr in September, 1.55 gr/100gr in
November and 3.35 gr/100gr in January respectively as a
result of the study. No significant differences were not
observed in the months of September and November but
in January the rate of crude oil has been shown nearly
doubling fatty acid analysis made three parallels and the
difference between these parallels were less than 0.3.
According to descriptive statistics of fatty acids are given
in Chart 5. The maximum value for fatty acids was
measured in oleic acid and measured as (18:1, n-9)

19.21% in the month of November. A significant
difference was not observed when fat rates of September
and November were compared although the fat rate in the
January was almost doubled. The unsaturated fatty acids
of pearl mullet were founded to be more than saturated
fatty acids in this study. The MUFAs of them is seen to
have the highest rate with the average rate of 42.94%.
LCPUFAs have an average of 28.7%, too. These rates
demonstrate the importance of pearl mullet as human food.
Despite the low amount of total lipids, LCPUFA, DHA
and EPA rates were viewed to be high.
These results agree with Ergun et al., 1992, the high
levels these fish are a rich source of eicosapentaenoic acid
(EPA) and docasahexaenoic acid (DHA) had been
reported as a characteristic property of Chalcalburnus
tarichi [27].
Duyar [28] conducted a study on chemical composition
of muscles and eggs of Pearl Mullet and preparation of
croquette as his doctoral thesis. He followed the change in
chemical composition of fish by months for one-year
period. He determined the crude fat rate of pearl mullet as
2.07% in the month of January as the lowest rate and
5.42% in the month of January as the highest rate. As the
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result of fatty acid analysis, he determined the saturated
fatty acid rate as 38.38%, monounsaturated fatty acid rate
as 51.46% and polyunsaturated fatty acid rate as
7.18%.Pearl Mulletthe saturated fatty acids in muscle,
while the maximum in the spring, winter, fall and summer
season have followed it respectively. The highest values in
terms of saturated fatty acids in the summer, while the
lowest values observed in spring, autumn and winter
values were close to each other.
Similarly, Bayir et al.[29], the highest values for Tls,
NLs and PLs were found in winter. The highest 3/6 ratios
and EPA+DHA amounts were found in the winter and this
coincided with the lowest gonado-somatic index. In this
study, data show that the 3/6 ratio was1.24 in spring, 1.68
in summer, 0.61 in autumn and 0.98 in winter. In our
study, in comparing PUFA rates, that of Pearl Mulletis
seen to be higher, which increases nutritional value of
Pearl Mullet and other research according to Aziz et. al.
[30] was conducted to quantitatively determine the fatty
acid contents of 20 species of marine fish and four species
of shellfish from Straits of Malacca. Most samples
contained fairly high amounts of polyunsaturated fatty
acids (PUFAs), especially alpha-linolenic acid (ALA,
C18:3 n3), eicosapentaenoic acid (EPA, C20:5 n3), and
docosahexaenoic acid (DHA, C22:6 n3).
Refering the literature world, fish meat yield, food
composition and fatty acid composition of total lipids is
observed on many studies made. Studies including muscle
widely liver gonad and in portions such as the fertilized
egg lipid content and fatty acid composition were
analyzed. Fatty acids of freshwater fish and marine fish
were compared in some studies. In addition, issues such as
seasonal variation of contents of fatty acids and lipids,
effects of spawning period on nutrient composition,
differences in nutrient composition between female and
male fish, differences in terms of effect of nutrient
composition on total lipids and fatty acids and fatty acid
composition and amount of fatty acids for migrating fish
were scrutinized. It was founded that the fat and fatty acid
rates of fish meat that are one of the basic elements of fish
meat changes according to seasons (depending on genetic
and environmental factors), geographic regions (variables
such as water temperature, depth and salinity), age, gender,
typical maturity and nutrition as well as species and also
being culture or natural [29,31-39].
In fish, the most characteristic compotent of the fatty
phospholipits is the LCPUFA. This is usually in long
chain (n-3) configuration for aquatic animals. 18:3n-3,
20:5n-3 and 22:6n-3 fatty acids are usually dominant for
aquatic plants and animals. The most common of them are
EPA and DHA.
Alike resultsfor other fish species have also been
reported in literature high levels of EPA and DHA were
reported by otherstudies in trout species including S. trutta
macrostigma [40,41]. Deng [42] conducted a study on
pearl mullets and reported that pearl mullets which are
caught in the months of September and November have
the highest lipid content in their bodies. The amount of
unsaturated fatty acids between the months of August and
October varied from season to season. The period of time
when pearl mullets have the highest amount of fat is the
month of October which is the pre-spawning time of these
fish. It was reported that pearl mullets spawn in the month
of December and their amount of fat increases

simultaneously with the growth of fish and the unsaturated
fatty acids have the highest value usually between the
months of August and October.
Huss indicated that lipid concentration changes in fish
in the maximum rate and in addition, chemical parameters
change according to age, gender, environment and season
among the individuals of the same species or from species
to species in 1988 [33]. Kalokwska indicated that fatty
acid concentration is affected by many internal and
external factors and factors such as age, gender, spawning
period and nutrition are highly effective among the
individuals of the similar species in 2003 [43].
Current evidence strongly supports the roles of fatty
acids, particularly EPA, DHA, and a-linolenic, inreducing
the risk of cardiovascular disease [44,45,46]. systematic
review of the evidence supporting a causal link between
dietary factors and coronary heart disease. There is
noteworth evidence supporting their roles in Mental
Health [47], Depression [48,49,50]. Dementia [51,52,53],
Diabetes [54,55,56,57], as well. This resarch has revealed
that Pearl Mulletin the Van Lake of Turkey is a desirable
item in the human diet when the levels of EPA, DHA are
considered. The fish identified in this study was found to
be good source of n-3 fatty acid. We reported that the high
rate of polyunsaturated fatty acids may have a reducing
effect on the risk of coronary health diseases and
arteriosclerosis for people who consume Pearl Mullet.
Pearl Mullet has an important position in nutrition of
the people living in the region and especially in meeting
EPA and DHA needs of people. Especially the
accessibility and the amount of consumption of Pearl
Mullet are taken into consideration; how the important of
it for the people in the region can be better understood.
While the average fish consumption of Turkey for 2010
was 7.5 kg per person, the consumption of Pearl Mullet
was 9 kg per person during the same period.
The value as human food Pearl Mullet has increased
cheap at the same time easily accessible. When EPA and
DHA rates of Pearl Mullet is taken into consideration, this
fish have to be produce more and offered to consumption
of people in order to increase the consumption of fish and
new products must be produced from Pearl Mullet.
Establishment of new facilities which will process Pearl
Mullet will be beneficial in contribution to consumption
and produce additional economic value. Thus, Pearl
Mullet will be conveyed to the other parts of the country.
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