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Oz: Bu calismada sonbahar ve ilkbaharda Marmara Denizi’nden alinan Merluccius merluccius L. total
yag asit kompozisyonu gaz kromatografik yontemle arastirilmigtir. Palmitik asit (C16:0), stearik asit (C18:0),
oleik asit (C18:1) ve dokosaheksaenoik asit (C22:6) major yag asitleri olarak bulunmugtur. Her iki mevsimde
balik kaslarinda doymus yag asitleri (SFA), doymamis (MUFA) ve asirt doymamus yag asitlerinden (PUFA)
daha yuksek bulunmustur. Tavuk baliginda, C20:5-w3 ve C22:6 igerigi toplam yag asidinde sirasiyla %5.76’dan
(sonbahar) %7.33’e (ilkbahar) ve 9%14.84’den (sonbahar), %25.97°ye (ilkbahar) degigsmektedir. Balik
dokularindaki yag asidi bilesimi diyet, boyut, yas, iireme periyodu, tuzluluk, sicaklik, mevsim ve cografi
konumdan etkilenmektedir. M. merluccius yag asidi bakimindan insan tiiketimi igin degerli bir besin olabilir.

Anahtar kelimeler: Balik, yag asidi bilegimi.

Seasonal changes in the total fatty acid composition of Merluccius merluccius L.

Abstract: In this study, total fatty acid composition of Merluccius merluccius from Marmara Sea, in
autumn and spring was investigated by gas chromatographic method. Palmitic acid (C16:0), stearic acid (C18:0),
oleic acid (C18:1) and docosahexaenoic acid (C22:6), were identified as the major fatty acid constituents.
Saturated fatty acids (SFAs) were found to be higher than polyunsaturated fatty acids (PUFAs) and
monounsaturated fatty acids (MUFAS) in the fish muscle in both seasons. The contents of C20:5-w3 and C22:6
in total fatty acid in the European hake ranged from 5.76% (autumn) to 7.33 % (spring) and from 14.84%
(autumn) to 25.97% (spring), respectively. Total fatty acid compositions of fish tissues can be affected by diet,
size, age, reproductive cycle, salinity, temperature, season and geographical location. M. merluccius may be a
valuable food for human consumption in terms of fatty acids.

Keywords: Fish, fatty acid composition.

1. Introduction processes of great importance for the human

Fish preferentially utilise lipids rather ~ body, mainly related to cardiovascular
than carbohydrates as an energy source and  activity (Eder, 1995; Inhamuns and Franco,
accumulate considerable amounts of lipids  2008). EPA is the most important essential
in their muscle, liver or adipose tissue  fatty acid of n3 series in the human diet
(Sheridan, 1988). The ®3 and w6 PUFAs are  because it is the precursor of the 3-series
considered essential to the growth and  eicosanoids (Chen et al.,, 1995). Major
development of children and they are  depression is associated with lowered n-3
precursors of composite hormones known as PUFA levels (Hibbeln, 1998; Maes et al.,
eicosanoids, involved in several metabolic ~ 1999).
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European hake Merluccius merluccius
IS an important economic seafood in the
Marmara Sea. M. merluccius were caught
seasonally at the Marmara Sea. The main
objective of this study was to measure the
muscle fatty acid composition and ®3/w6
fatty acids ratio of European hake.

2. Materials and Methods

M. merluccius used in this study were
obtained from Marmara Sea, Turkey. The
samples were collected in the spring and
autumn of 2015. After being caught, they
were transported on ice to the laboratories,
filleted and frozen. At the beginning of each
analysis, the samples were allowed to

equilibrate to room temperature, ground and

homogenized in  chloroform/methanol
mixture (2:1, v/v).
The total lipids obtained were

saponified by refluxing with methanol
(50%) containing 5% sodium hydroxide for
1 h. Samples of fillets extracted by the
method described by Folch et al., (1957)
were transesterified with BF3
(Moss et al., 1974). The saponifiable lipids
were converted to their methyl esters by
using the

methanol (BF3) method. Fatty acids methyl

methanol

standard boron tri-fluoride-
esters were analyzed on a HP Agilent 6890N
model gas chromatograph, equipped with a
flame ionization detector and fitted with HP-
88 capillary column (100 m, 0.25 mm i.d.
and 0.20 pm).

temperatures

and detector
250°C

Injector

were 240 and
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respectively. Column temperature program
was 160°C for 2 min then increasing at 4°C
/min up to 185°C then increasing at 1°C
/min up to 200°C where it was maintained
for 46.75 min. Carrier gas was helium (1
10:1.
Identification of normal fatty acids was

ml/min) and split ratio was
carried out by comparing sample FAME
peak relative retention times with those
obtained for Alltech standards. Results were
expressed as FID response area relative
percentages. Each reported result is the
average of three GC analyses. The results
are represented as means£SD.

3. Results and discussion

Total of

Merluccius merluccius is presented in Table

fatty acid composition
1. We found 32 fatty acids in muscle lipids
of European hake. The highest fatty acids in
the fish were 22:6 ®3, 16:0, 18:0, 18:1 ®9
and 20:5 3 in both season (spring-autumn).

Palmitic acid was found to be the
primary 27.89%
(spring) and 32.56% M.

merluccius. Similar results for other fish

saturated fatty acid,

(autumn) for

species have also been reported in the
literature (Celik et al., 2005; Guler et al.,
2008; Rahman et al., 1995). Stearic acid
C18:0 was the second highest SFA in this
study. For all seasons, the predominant fatty
acids were found to be C16:0 and C18:0 in
SFA; C16:1 n-7 and 18:1 n-9c in MUFA
(Klcgikgulmez et al., 2008). Many factors,

such as diet salinity, temperature, species,
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sex, size and geographic location, influence
the fatty acid profile of fish (Martino and
Cruz 2004).

Oleic acid C18:1 ®9 was identified as
a primary monounsaturated fatty acid
(MUFA) in the hake. This fatty acid in
muscle tissue of hake was found to be
12.58-12.88%. Similarly Roncarati et al.,
(2012) found that C18:1 ®9 was the major
MUFA in muscle tissue of hake, M.
merluccius different
Palmitoleic acid C16:1 o7 (3.64-6.77%) was
the second most abundant MUFA in the

living in seas.

present study. C14:1 ©5 and C22:1 ©9 were
found to be low amounts in the MUFA
fractions of the muscle investigated. MUFA
contents were lower than the SFAs and
PUFA:s. the fatty acid
composition might be related to the changes

Variations in
in nutritional habits of the fish (Norrobin et
al., 1990). In other study, in raw hake fillets,
SFA levels were found to be 45.88% of total
fatty acids (Telahigue et al., 2013).

The ®3/w6 ratio is a good index for
comparing relative nutritional value of fish
oils (Pigott and Tucker, 1990). An increase
in the human dietary ®3/w6 fatty acid ratio
is essential in the diet to help prevent
coronary heart disease by reducing plasma
lipids and to reduce cancer risk (Kinsella et
al., 1990). Our study has revealed that M.
merluccius is a species having a high
nutritional value for human consumption

due to its high ®3/w6.
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The present data showed that DHA
(22:6 ®3) was the predominant fatty acid in
muscle lipids of hake. The total PUFAs,
especially EPA and DHA, in the fatty acid
compositions of hake was found to be higher
in the winter season (Kucukgilmez et al.,
2008). In this study, DHA levels in spring
was higher than autumn. The contents of
20:5 w-3 and 22:6 in the European hake
ranged from 5.76% (autumn) to 7.33%
(spring) of total fatty acid and from 14.84%
(autumn) to 25.97% (spring), respectively.
Sargent (1996) reported that ©3 PUFA,
principally DHA, has a role in maintaining
the structure and functional integrity of fish
cells. The content of PUFA, such as EPA
and DHA, in fish muscle are dependent on
diet 1997). fish

normally contain n-6 PUFAs, whereas

(Sargent, Freshwater
marine fish are rich in n-3 fatty acids,
especially DHA and EPA (Wang et al.,
1990). In our study, PUFAs levels were
found to be 38.15-25.74% in spring and
autumn respectively. DHA is the highest
level in PUFAs (25.97% in spring). EPA
levels was quite important. It was found to
be the second highest fatty acid in PUFAS
(7.33-5.76%). This study has shown that
European hake is a desirable item in the
human diet in the Marmara Sea of Turkey
when the levels of EPA, DHA and 3/ ®6
ratio are considered. The fish analysed in
this study was found to be good sources of

3 fatty acids.
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Table 1. Fatty acid composition of fillets of Merluccius merluccius (%)

: Means=S.D. Means=S.D.
Fatty acids :
(Spring) (Autumn)
C12:0 0.02+0.01 0.06+0.01
C13:0 0.02+0.01 0.01+0.00
C 14:0 2.46+0.01 3.37+0.01
C 15:0 0.52+0.01 0.76x0.01
C 16:0 27.89+0.14 32.56+0.16
C17:0 0.12+0.08 0.34+0.06
C 18:0 9.06+0.03 10.37+0.13
C 19:0 0.14+0.01 0.19+0.01
C 20:0 0,13+0.01 0.20+0.01
C21:0 0,35+0.01 0.29+0.04
C 22:0 0.05+0.01 0.03+0.01
C 24:0 0.33+0.04 0.35+0.04
SFA 41.05+0.17 48.49+0.01
C14:1 o5 0.07+0.01 0.12+0.01
C15:1 05 0.07+0.01 0.12+0.01
C16:1 o7 3.64+0.02 6.77+0.01
C17:1 o8 0.20+0.02 0.27+0.02
C18:1 ®9 12.58+0.01 12.88+0.00
C18:1n7 3.34+0.04 4.32+0.01
C20:1 09 0.82+0.09 1.18+0.13
C22:1 09 0.02+0.01 0.03+0.02
MUFA 20.71+0.15 25.67+0.14
C 18:2 06 0.99+0.05 1.04+0.01
C 18:3 06 0.25+0.01 0.46+0.02
C 18:3 03 0.36+0.03 0.29+0.01
C 20:2 06 0.17+0.06 0.14+0.04
C 20:3 06 0.01+0.00 0.01+0.00
C20:3 03 0.06+0.00 0.13+0.02
C 20:4 06 1.30+0.01 1.37+0.02
C 20:5 03 7.33+0.02 5.76+0.12
C22:2 06 0.07+0.01 0.12+0.01
C 22:5 06 0.61+0.01 0.45+0.03
C22:5 03 1.06+0.05 1.17+0.05
C22:6 ®3 25.97+0.16 14.84+0.18
PUFA 38.15+0.03 25.74+0.11
o3 34.41+0.09 21.88+0.13
6 3.39+0.09 3.58+0.01
®3/w6 10,17+0.30 6.12+0.05

2Average of three lots analysed.
bValues reported are means+S.D.
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