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The seasonal variations of fatty acids compositions in the muscle lipids of Chalcalburnus tarichi in Van Lake
were determined by using gas chromatography. Fish samples in two seasons (summer and winter) were obtained from
Van Lake in Van, Turkey. The results obtained were subjected to statistical analyses by employing SPSS software
and p < 0.05 was accepted as significant value. The results showed that polyunsaturated fatty acids levels were found
to be higher than those of monounsaturated fatty acids in two seasons. Palmitic and stearic acid levels in the muscles
were the highest (12.84% in summer and 31.06% in winter, respectively). Linoleic acid was the major PUFA in
summer. Linoleic acid (C18:2 n6), docosahexaenoic acid (C22:6 n3), eicosapentaenoic acid (C20:5 n3), and arachi-
donic acid (C20:4 n6) were at the highest levels among the PUFAs. The percentages of total ©3 fatty acid were
higher than those of total 6 fatty acid in the fatty acid composition of Chalcalburnus tarichi in winter. Especially, in
Chalcalburnus n-3/n-6 ratios which have nutritional importance for human health were 0.93% and 0.71% in winter
and summer, respectively. In conclusion, seasonal variations and species differentiations affected fatty acid composi-
tion of Chalcalburnus tarichi in Van Lake.
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COCTAB 1 CE30OHCKHA BAPUPAIbA HA MACHUTE KUCEJIMHHN
KAJ CHALCALBURNUS TARICHIBO E3EPO BAH, TYPIIUJA

Ce30HCKHTE BapHpara Ha COCTABOT Ha MACHHTE KHCEIMHU BO MycKyJuTe Ha pubara Chalcalburnus tarichi o
e3eporo Ban Gea oxpenenu co kopucTeme Ha racHa xpomatorpaduja. [Ipumepory ox puda Gea 3eMeHHU 0] €3epOTO
Ban Bo Ban, Typuuja, Bo 1Be ce30Hu (J1eTo 1 3uMa). JloOuenure pesynraru Oea mpeaMeT Ha CTAaTUCTUYKY aHAIU3H CO
nomotr Ha copTBepor SPSS u Bpennocta p<0.05 Gemre mpudareHa kako KapakTepUCTHYHA Ha pubara. Pesynrarute
MOKa)kaa JieKa HUBOATa Ha MOJIMHE3aCHTEHN MacHH KHCEINHH Oea MOBUCOKH O] OHHE Ha MOHOHE3aCUTEHH MacHH KH-
CeIMHM BO IBeTe ce30HH. HuBoara Ha MaJMUTHHCKA M CTeapUHCKAa KHCIEHMHA BO MycKynuTe Oea HajBucoku (12.84%
Bo Jjeto U 31.06% Bo 3uma, cooxBeTHO). JIMHONMHATA KHCcenMHa Oellle IJIaBHA ITOJMHE3aCHTeHAa MAacHA KHCEIHHA BO
nero. Jlnnonna kucenuHa (C18:2 n6), noxozaxekcacHonHcka kucienHa (C22:6 n3), eMko3aneHTaeHOMHCKA KUCTIEHHA
(C20:5 n3) n apammponcka kucennHa (C20:4 n6) Gea Ha HajBHCOKO HUBO Mel'y ITOJIMHE3aCUTCHUTE MACHYU KHUCEIHNHH.
IporeHror Ha BKymHH ©3 MacHu kucenuHd kaj Chalcalburnus tarichi Gemie moBHCOK o BKYyMHHUTE ©6 MacHd
KHCENIMHKU BO BKYIHHTE MacHHUTE KHCIMHH Bo 3uMa. OcobeHo, kaj Chalcalburnus cooxnocor n-3/n-6, kojuro numa
HYTPHUIMOHHUCTHYKO 3HAUCH-E 3a YOBEKOBOTO 37pasje, Oemre co 0.93% u 0.71% Bo 3uma u sero, coonserno. Kako
3aKITy4OK, CE30HCKHTE BapHpama M Pa3INYHOCTAa HAa BUAOT BIMjaaT BP3 COCTABOT Ha MACHHUTE KHCEIHMHH Kaj
Chalcalburnus tarichi Bo ezepoto Bas.

Kutyunu 360poBH: coCTaB Ha MaCHH KHCEJIMHHU; CE30HCKHU Bapupama; Chalcalburnus tarichi; ezepo Bau

1. INTRODUCTION 2003). In recent years, this characteristic of fish
_ has been widely researched. Previous studies re-
Health benefits from the consumption of fish ported that long-term, regular fish consumption, in

or fish oil may be related to polyunsaturated fatty other words w-3 PUFA intake, reduces the risk of

acids (PUFAs) especially w-3 PUFAs (Sidhu, contracting many diseases, such as cancer, lung
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diseases, Alzheimer and, in particular, cardiovas-
cular diseases (Simopoulos, 1991; Cunquer, 2000).

The fatty acid composition of fish may vary
depending on diet, temperature, season, type and
geographical differences, salinity and spawning
periods (Bandarra et al., 1997). Fatty acid compo-
sition differs between herbivorous, carnivorous
and omnivorous fish species (Henderson and To-
cher, 1987)

Van lake is the largest lake in is Turkey
which is between the borders of the province of
Van and Bitlis province, with east-west length of
70 km, surface area of 3574 km2, the maximum
depth of 451 m and the total volume of 607 km3,
the world’s largest soda lake and the fourth largest
closed water basin. (Degens et al., 1978). Chalcal-
burnus tarichi live only in Van lake in Turkey. No
reports have been published about the effects of
seasonal variations on the fatty acid composition
of Chalcalburnus tarichi in Van Lake. Consider-
ing these facts, it is believed that carrying out a
systematic work on lipid profile of Chalcalburnus
tarichi in this lake is necessary. The purpose of
this study was to determine both the total fatty acid
composition, and n-3/n-6 ratio variation of Chal-
calburnus tarichi living in Van Lake.

2. MATERIALS AND METHODS

2.1. Sample collection

Chalcalburnus tarichi, used in this study,
were obtained from Van Lake, Turkey. In the pre-
sent study, the seasons chosen for analysis were
summer and winter. The samples were collected in
the middle month of each season during 2010 and
2011. Three individuals were sampled in each sea-
son. Fishes were transported in ice to the labora-
tory and dorsal muscle tissues were taken as the
samples. The samples were frozen at —26 °C until
analyzed. At the beginning of the analysis, the
samples were allowed to equilibrate to room tem-
perature.

2.2. Fatty acid analysis

In the extraction of fatty acids from the tis-
sues studied, the basic method of Folch et al.,
(1957) was used for this, samples were homoge-
nized in a chloroform/methanol (2/1, v/v) mixture.

Table 1
Effect of seasons on the total fatty acid
composition (%) of muscle lipids
of Chalcalburnus tarichi®

Fatty acids (%) Summer Winter

C 6:0 0.00 £ 0.00 -
C8:0 0.01+0.008 0.00 + 0.00
C 10:0¢ 0.02 +0.01 0.00 + 0.00
C12:0 0.12 £0.03 0.01 +0.00
C 14:0 2.45+0.06 3.13+0.14
C15:0 0.28 + 0.04 0.47 +0.08
C 16:0 12.84+0.12 9.65 +0.63
C17:0 0.86 + 0.07 0.10 £ 0.05
C18:0 26.13 £0.75 31.06 + 1.67
C 20:0 0.74 +£0.02 0.01 % 0.00
C21:0 0.36 +0.07 0.69 + 0.07
C22:0 0.47 £ 0.00 0.50 + 0.05
C24:0 1.12+0.10 4.06+0.28
% SFAP 4536 +0.76 50.57 £ 1.91
C 14:1n-5 1.13 £ 0.07 1.98 +0.04
C 15:1n-5 0.11+0.02 0.27 +0.01
C 16:1n-7 3.42+0.13 6.76 +0.39
C17:1n-8 0.63 +£0.05 0.60 = 0.03
C18:1n-9 8.27+0.71 8.74+0.26
C 20:1n-9 2.10+0.08 1.89 +0.08
C22:1n-9 0.03 +£0.02 0.07 +0.01
C24:1n-9 0.00 + 0.00 0.00 % 0.00
£ MUFAP 15.67 + 0.64 20.29 £ 0.20
C 18:2n-6 15.09 +0.22 11.94 +0.92
C 18:3n-3 2.59 +0.06 1.40 +0.12
C 20:2n-6 0.68 £ 0.09 0.42 + 0.04
C 20:4n-6 7.00 £ 0.27 1.87+0.15
C 20:5n-3 5.75+0.27 446 +0.19
C 22:2n-6 0.03 +£0.01 0.06 + 0.01
C22:3n-3 0.00 + 0.00 0.53 + 0.06
C 22:5n-3 6.66 +0.08 5.41+0.32
C 22:6n-3 1.20+0.14 3.06 +0.08
% PUFAP 38.97+0.13 29.13+1.72
Y n-3 16.19 = 0.00 14.86 + 0.62
Y n-6 22.79+0.14 1428 +1.10
n-3/n-6 0.71 £ 0.00 1.04 +0.04

AAverage of three lots analyses. ®Values reported are means + SD.
Cabe values for each sample with different letters in the same fraction
are significantly different at P < 0.05. ® SFA: Saturated fatty acid,
MUFA: Monounsaturated fatty acid, PUFA: Polyunsaturated fatty
acid.
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The method of AOCS (1972) was employed
in order to obtain the methyl esters of fatty acids
by using BF3 (14%).

Fatty acid methyl esters (FAMEs) were ana-
lyzed on a Shimadzul5-A model gas chromato-
graph (GC), equipped with a flame ionization de-
tector (FID) and and a 1.8 m X 3 mm internal di-
ameter packed glass column containing 100/120
Chromosorb WAW coated with 10% SP 2330. In-
jector and detector temperatures were 225 and 245
°C, respectively. Column temperature program was
190 °C for 45 min then increasing for 30 °C/min up
to 220 °C where it was maintained for 5 min. The
total run time was 51 min. Nitrogen used was as
carrier gas (1 ml/min).

Identification of fatty acids was carried out
by comparing the sample FAME peak relative re-
tention times with those obtained for Alltech
(Carolean Industrial Drive, Satate Collage, PA)
standards. Results were expressed as FID response
area relative percentages. Each reported result is
the average value of three GC analyses. The re-
sults are offered as mean + SD in Table 1.

2.3. Satistical analysis

Each reported result is the average value of
three GC analyses. The results were given as
means and standard deviations (£SD). Statistical
analyses were performed by using SPSS 16.0 soft-
ware, and multiple comparison tests were carried
out. The results were submitted to analysis of vari-
ance (ANOVA), at 0.05 significance level, using
SPSS 16.0. The mean values were compared by
Duncan test.

3. RESULTS AND DISCUSSION

Seasonal variations of total fatty acid compo-
sition of Chalcalburnus tarichi are presented in
Table 1. We found 30 fatty acids in the muscle
lipids of Chalcalburnus. The highest fatty acids in
the fish in two seasons were found to be 18:0, 18:2
n-6, 16:0, 16:1n-7, 22: 6 n-3, 18:1 n-9 and 20:4 n-
6.

Oleic acid (C18:1 n9) was identified as a pri-
mary monounsaturated fatty acid (MUFA) in the
Chalcalburnus tarichi for two seasons. This fatty
acid in the muscle tissue of Chalcalburnus was
found to be at levels of 8.74% and 8.27% in winter
and summer, respectively. Similarly, Haliloglu et
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al., (2004) found that oleic acid is the major
MUFA in the muscle in the tissue of rainbow trout.
Palmitoleic acid was the second most abundant
MUFA (3.04-6.90%) in the present study. The
high levels of oleic, palmitoleic, and arachidonic
acids had been reported as a characteristic property
of Chalcalburnustarichi (Ergun et al., 1992).

Monounsaturated fatty acids were lower than
total saturated fatty acids. The ratio of total SFAs
ranged from 45.36 to 50.57%. In winter, a high
amount of linoleic acid (31.06%) increased the
PUFA content and a high amount of linoleic acid
and DHA increased the PUFA content in winter.
Variations in the fatty acid composition might be
related to the changes in nutritional habits of the
fish (Norrobin et al., 1990). In our study, total
SFA, palmitic acid and stearic acid were affected
by seasonal variations in Chalcalburnus tarichi.

In this study, Chalcalburnus tarichi was rich
in PUFA, especially linoleic acid, and other pre-
dominant PUFA were DHA in Chalcalburnus
tarichi in winter. These results agree with Ka-
lyoncu et al., (2009) who have reported that EPA,
DHA and arachidonic acid were the most abundant
PUFA in zander muscle lipids in Egirdir Lake,
Turkey. In our study, in Chalcalburnus tarichi,
major PUFA was linoleic acid and other high lev-
els of PUFA were DHA, and linolenic acid in
summer whereas major PUFA was linoleic acid
and others were linoleic acid and arachidonic acid
in summer. In a previous study, DHA, EPA, AA
and linoleic acid were most abundant PUFA in
carp in summer and winter (Karacali et al., 2011).
In our study, the total PUFA was higher than the
total MUFA in Chalcalburnus tarichi in winter.
Low level of DHA was decreased total PUFA in
summer in Chalcalburnus tarichi. These results
agree with Ozyurt et al., (2006) who has reported
that PUFA is higher than the total SFA and total
MUFA in Sepia officinalis.

The results in the present work indicate that
the n-3/n-6 ratio of Chalcalburnus tarichi is lower
in summer 0.71, which may rise up to 1.04 in win-
ter. Relatively high n-3/n-6 ratios (0.39-3.53) in
different freshwater fishes were also registered by
Cengiz et al., (2010). The present study indicates
that Chalcalburnus tarichi are good in terms of n-
3/n-6. The n-3/n-6 ratio is a good index for com-
paring relative nutritional value of fish oils. An
increase in the human dietary n-3/n-6 fatty acid
ratio is essential to help prevent coronary heart
disease by reducing plasma lipids (Gokce et al.,
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2004). The ratios of n-3/n-6 PUFA contents were
ranged from 2.71 to 9.36 in marine fish species
living in Turkish waters (Tanakol et al., 1999).

4. CONCLUSION

In conclusion, seasonal variations and species
differentiations have effected fatty acid composi-
tion of Chalcalburnus tarichi in Van Lake. This
study has revealed that Chalcalburnus tarichi in
the Van Lake of Turkey is a desirable item in the
human diet when the levels of EPA, DHA and n-
3/n-6 ratio are considered. The fish identified in
this study was found to be good source of n-3 fatty
acids.
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