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4.1 

 

 

L

a*
b*

44.97±1.61
-1.75±0.26b

8.54±0.375b

48.57±0.49
-2.79±0.11a

10.30±0.37a

a, b

(p(( 0.05)

4.2

 
Peroxide value
(meq/kg oil)

3 20* 12.16±0.20 12.20±1.05

Free fatty acid
(% oleic acid) 0.6** 0.41±0.04a 0.29±0.02b 

Acid  value
(mg KOH/oil 1 g)

2-5* 0.82±0.08a 0.57±0.03b

a, b

(p(( 0.05)

* Young, 1986 ; ** , 2516.

(p>0.05)

Boran 

 (2006) garfish           
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12
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.08a
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±0

0.
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4.
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16
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1
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(
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g, 8 51**  
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 3.65 meq  1 golden mullet

3.15 meq  1 

0.29% 0.41%

Sunarya (1996) dogfish

Blight and Dyer method

0.41%

garfish garfish 3.25

1 golden mullet 1.74

 1 (Boran et al., 2006)

EPA DHA

EPA DHA

L a*b* 3

L (Lightness) 0-100

100

 

na

ar

Sun

ga

0.41%

fis

h

1.774

%

d Dyer method

0.41%

golden m

Boran et al., 2B

)

Blight and

ya

0.29%

A

LL a 3

gg esses 0 00

PA HA

L 3

Lig ness 0 00
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 a* (Redness) 

 
 b* (Yellowness)

a* b*

(p((

( 4.1 4.2)

4.2

11 Myristic acid, Palmitic acid, Palmitoleic

acid, Stearic acid, Oleic acid, Linoleic acid, Linolenic acid, Eicosatrienoic acid,

Arachidonic acid, Eicosapentaenoic acid (EPA) Docosahexaenoic acid (DHA) 
Palmitic acid 23.85%

1 Oleic acid 42.59%

DHA 0.70%  
Ozogul (2007)

(Mediterranean sea)

(Black sea) (Aegean sea) Palmitic acidd

15.5 21.5% Oleic acidd

1 9.1-20.8%

EPA DHA 4.74-

11.7% 7.69-30.3% EPA DHA

 Ozogul (2007)  

Palmitic acid, Stearic acid,  
Oleic acid  Linoleic acid   EPA DHA 0.21 0.70% 

EPA DHA  blue fin tuna 

.

lm

id, Stearic acid, Oleic acid, Linoleic acid, Linolenic acid, Eicosatrieno

ch (D

.8

(

4

mi

acid, Stearic acid, Oleic acid, Linoleic acid, Linolenic acid, Eicosatrienoic 

rac DH

5%

42

(20

b*

4.2

mit

acid, Oleic acid, Linoleic acid, Linolenic acid, 

, E exa

StearStear

onicnic a

Ozo ul

icc aci

osatr

acid,

t

Myristic 

noleic acid, Linol

acid (EPA) Doco

mitic acid

Oleic a

d

a*

(p((

4 1

(p(

(Yellownes

(B(Bla a) 

51

egea

- 5% lle cic ac

ic ati

idd

AA

99 20 %

4

1 % 69 . % EPE A DHDHD

((Bla )a) ( g

15

egea

5- 1 5% Oleeic a

itic a

idd

A

1 9 1 2020 %

4

1 7% 6 0. % E A DH



 44

19.1-23.3% (Nakamura et al.,2007) Saito 

 (1999) 

  
(Ackman, 1989)

(Stansby, 1990)

3

1

EPA DHA

(Steffens, 1997)

Celik (2005)

Zander (Sander lucioperca) (Egirdir lake)

(Seyhan lake)

1

EPA DHA

 
4.3  EPA DHA

EPA DHA

4.3-4.4

EPA

(p(( 4:1 -20 
6 EPA 89.84% 
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relative recovery  relative recovery

3:1 -10 6  relative 

recovery

DHA (p((  
4:1 -20 12

DHA 95.02% relative recovery  
3:1 -5

18

yield 20-43% Wanasundara Shahidi (1999)

Wanasundara Shahidi (1999) yield 20-35%

 

EPA DHA

(Medina et al., 1998) Medina (1998)

-3 
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4.3 EPA  

Urea : FA Temp (oC) Time (h) C20:5 (%) Yield (%)
% Relative 

recovery (EPA) 
2:1 -5 6 76.56 ± 2.71 42.39 ± 0.10 64.91±2.31 
2:1 -5 12 69.53 ± 2.70 42.18 ± 0.09 58.66±2.39 
2:1 -5 18 76.56 ± 1.35 31.76 ± 0.40 48.64±1.43 
2:1 -10 6 69.53 ± 1.36 41.01 ± 0.80 57.02±0.86 
2:1 -10 12 75.00 ± 2.34 41.27 ± 0.32 61.90±2.28 
2:1 -10 18 78.13 ± 1.36 37.66 ± 0.44 58.83±0.34 
2:1 -15 6 74.22 ± 1.36 36.76 ± 0.31 54.57±1.44 
2:1 -15 12 79.69 ± 2.33 35.76 ± 0.62 57.01±2.67 
2:1 -15 18 79.69 ± 2.34 30.86 ± 0.46 49.17±0.74 
2:1 -20 6 82.03 ± 2.34 34.07 ± 0.25 55.89±1.50
2:1 -20 12 83.59 ± 1.35 31.70 ± 0.49 52.99±0.34
2:1 -20 18 85.16 ± 1.36 29.66 ± 0.54 50.51±1.33
3:1 -5 6 74.22 ± 2.71 43.04 ± 1.20 63.92±4.14
3:1 -5 12 73.44 ± 1.35 42.59 ± 1.38 62.59±3.19
3:1 -5 18 75.00 ± 2.34 43.03 ± 0.60 64.56±2.75
3:1 -10 6 76.56 ± 1.35 43.78 ±0.62 67.05±1.48
3:1 -10 12 75.00 ± 2.35 4170 ± 0.50 62.54±1.28
3:1 -10 18 74.22 ± 3.58 40.81 ± 0.64 60.54±1.99 
3:1 -15 6 80.47 ± 1.35 33.33 ± 0.81 53.64±1.74 
3:1 -15 12 82.81 ± 1.35 30.84 ± 0.57 51.07±0.44 
3:1 -15 18 82.03 ± 2.34 30.41 ± 0.49 49.88±0.95 
3:1 -20 6 85.16 ± 1.35 29.71 ± 0.41 50.60±1.36 
3:1 -20 12 84.38 ± 2.35 28.52 ± 0.43 48.13±1.81 
3:1 -20 18 82.03 ± 2.34 27.44 ± 0.40 45.01±0.94 
4:1 -5 6 75.00 ± 2.34 39.78 ± 0.52 59.65±1.13
4:1 -5 12 70.31 ± 2.34 38.30 ± 0.46 53.85±1.40
4:1 -5 18 75.00 ± 2.34 37.40 ± 0.63 56.12±2.70
4:1 -10 6 73.44 ± 1.35 38.96 ± 0.48 57.23±1.69
4:1 -10 12 4.22 ± 2.71 35.82 ± 0.57 53.17±2.09
4:1 -10 18 77.34 ± 2.34 31.87 ± 0.74 49.32±2.63
4:1 -15 6 82.81 ± 1.35 29.65 ± 0.45 49.11±0.96
4:1 -15 12 80.47 ± 1.35 28.83 ± 0.60 46.38±0.34
4:1 -15 18 79.69 ± 2.34 28.24 ± 0.49 45.02±2.09
4:1 -20 6 89.84 ± 1.35 26.42 ± 0.42 47.46±0.35
4:1 -20 12 86.72 ± 2.34 25.45 ± 0.53 44.15±1.82 
4:1 -20 18 79.67 ± 2.35 20.23 ± 1.07 32.28±2.64 
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4.4 DHA  

Urea : FA Temp (oC) Time (h) C22:6 (%) Yield (%)
% Relative 

recovery (DHA) 
2:1 -5 6 74.64 ± 4.93 42.39 ± 0.10 63.29±4.16 
2:1 -5 12 68.01 ± 6.37 42.18 ± 0.09 57.38±5.48 
2:1 -5 18 73.93 ± 1.23 31.76 ± 0.40 46.97±1.33 
2:1 -10 6 69.67 ± 1.23 41.01 ± 0.80 57.13±0.30 
2:1 10 12 74.17 ± 3.51 41.27 ± 0.32 61.23±3.35 
2:1 -10 18 73.22 ± 0.71 37.66 ± 0.44 55.15±0.40 
2:1 -15 6 73.46 ± 2.29 36.76 ± 0.31 54.01±1.95 
2:1 -15 12 79.38 ± 5.14 35.76 ± 0.62 56.81±4.60 
2:1 15 18 80.33 ±3.10 30.86 ± 0.46 49.57±1.20 
2:1 -20 6 91.47 ± 0.41 34.07 ± 0.25 62.33±0.22
2:1 -20 12 81.99 ±2.28 31.70 ± 0.49 51.98±1.43
2:1 -20 18 82.94 ±2.69 29.66 ± 0.54 49.17±0.73
3:1 -5 6 74.88 ± 5.34 43.04 ± 1.20 64.54±6.45
3:1 -5 12 72.51 ±5.55 42.59 ± 1.38 61.87±6.81
3:1 -5 18 77.25 ± 3.91 43.03 ± 0.60 66.51±4.28
3:1 -10 6 73.70 ± 5.14 43.78 ±0.62 64.57±5.29
3:1 -10 12 76.07 ± 3.96 4170 ± 0.50 63.44±3.40
3:1 -10 18 74.88 ± 2.17 40.81 ± 0.64 61.10±0.83 
3:1 -15 6 82.46 ± 2.46 33.33 ± 0.81 54.94±0.51 
3:1 -15 12 84.60 ± 2.46 30.84 ± 0.57 52.17±0.78 
3:1 -15 18 81.99 ± 2.29 30.41 ± 0.49 49.86±1.20 
3:1 -20 6 86.97 ± 1.09 29.71 ± 0.41 51.66±0.33 
3:1 -20 12 83.87 ± 0.71 28.52 ± 0.43 47.85±0.99 
3:1 20 18 80.09 ± 5.14 27.44 ± 0.40 43.95±1.67 
4:1 -5 6 79.15 ± 4.73 39.78 ± 0.52 62.94±2.98
4:1 -5 12 71.09 ± 2.56 38.30 ± 0.46 54.45±1.69
4:1 -5 18 79.15 ± 3.51 37.40 ± 0.63 59.20±2.93
4:1 -10 6 78.67 ± 2.69 38.96 ± 0.48 61.32±2.80
4:1 -10 2 77.49 ± 4.93 35.82 ± 0.57 55.52±3.61
4:1 -10 18 83.87 ± 0.72 31.87 ± 0.74 53.48±1.69
4:1 -15 6 91.94 ± 0.41 29.65 ± 0.45 54.52±0.66
4:1 -15 12 80.33 ± 3.10 28.83 ± 0.60 46.31±2.09
4:1 -15 18 87.44 ± 0.71 28.24 ± 0.49 49.39±1.20
4:1 -20 6 92.65 ± 0.41 26.42 ± 0.42 48.95±0.60
4:1 -20 12 95.02 ± 1.64 25.45 ± 0.53 48.36±0.52 
4:1 -20 18 87.20 ± 1.09 20.23 ± 1.07 35.30±2.29 
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