Fen Bilimleri Dergisi, 25(4) (2013) 184-191.

Marmara Universitesi

http://dx.doi.org/10.7240/MJS.2013254097

Fatty Acid Composition of Lagocephalus sceleratus (Gmelin, 1789)
(Osteichthyes: Tetraodontidae)

Zahide Ulya NURULLAHOGLU", Esra ULUSOY>

'Marmara University, Faculty of Science and Arts, Biology Department, 34722, Kadikéy / Istanbul

“Selcuk University, Faculty of Science, Biology Department, 42151, Selcuklu / Konya

Abstract

Lagocephalus sceleratus is one of the worst invasive species in the Mediterranean Sea migrated from Red Sea
and has been spreading throughout the area. The aim of this study is focusing on the potential nutritional use of
this species. The long-chain polyunsaturated fatty acids docosahexaenoic acid (DHA) and eicosapentaenoic acid
(EPA) are beneficial for health of humans. A good natural source of these fatty acids is seafood, especially fish.
In this study, total lipid content and fatty acid composition of L. sceleratus were determined. Total lipid content
of dorsal muscle was found as 1,82 %. Levels of EPA (6,08%) and DHA (15,68%) were found high. These
results may mean that muscle of L. sceleratus has good nutritional value. After solving the toxicity problem of L.
sceleratus, consuming this species as a food source may help to prevent the ecosystem againts this invasive
species.
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Lagocephalus sceleratus (Gmelin, 1789)
(Osteichthyes: Tetraodontidae)’un Yag Asidi Bilesimi

Ozet

Akdeniz’in en istilaci tiirlerinden biri olan Lagocephalus sceleratus Kizil Deniz’den gb¢ etmis ve bdlgede hizla
yayllmaya devam etmektedir. Bu calismanin amaci, bu tiiriin beslenme acisindan olasi kullanilabilirligini
belirlemektir. Uzun zincirli agirt doymamis yag asitleri; docosahexaenoic asit (DHA) ve eicosapentaenoic asit
(EPA) insan saghgi i¢in faydalidir. Bu yag asitlerinin en iyi dogal kaynagi baslica balik olmak {izere deniz
iiriinleridir. Bu ¢alismada L. sceleratus’un toplam lipid miktar1 ve yag asidi bilesimi tespit edilmistir. Dorsal
kasta toplam lipid miktar1 %1,82 olarak belirlenmistir. EPA (%6,08) ve DHA (%15,68) yiizdeleri yiiksek
bulunmustur. Elde edilen sonuglar, L. sceleratus’un iyi bir besin degerine sahip oldugu anlamina gelebilecegini
gostermigtir. L. sceleratus’un zehir etkisinin giderilmesinden sonra, bu tiiriin besin maddesi olarak tiiketilmesi,
ekosistemi bu istilaci tiirden korumak konusunda yardimci olabilir.

Anahtar kelimeler: Lagocephalus sceleratus, balik yagi, omega-3 asirt doymamis yag asitleri, yag asidi
bilesimi.
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Introduction

Fish lipids are well known to be particularly rich in long chain omega-3 polyunsaturated fatty
acids (LC n-3 PUFA), especially eicosapentaenoic acid (EPA; 20:5x1-3) and docosahexaenoic
acid (DHA; 22:6n-3) [1-2]. LC r-3 PUFA have important role in human nutrition and
development, disease prevention and health promotion [1, 3-4].

Phospholipids are the main component of the cell membrane and contain high percentage of
PUFA. Diacylglycerol which has a key role in cell signaling is one of the lipid molecules into
which EPA and DHA can be incorporated [5]. At sufficient levels of incorporation, EPA and
DHA influence the nature of cell membranes, cell responses to external signals and gene
expression in many cell types [6]. LC n-3 PUFA, especially EPA and DHA have been
recommended for management of patients with coronary heart disease, diabetic
cardiomyopathy, high blood pressure, rheumatoid arthritis, dementia, depression and
Alzheimer’s disease. Both EPA and DHA precursors of hormone- like substances. They play
an important role in the development of neural functions, decrease inflammation and reduce
plasma triglycerides. Their effects include also anti-thrombotic and endothelial relaxation [2,
5, 7-16] and can be used for prevention and treatment of cancer [17-18], and for the
improvement of learning ability [19] and visual function [20].

Many investigations on health are focussing on lipid content and fatty acid composition of
different fish species [1-2, 7, 21-24]. The Silverstripe Blaasop (Pufferfish), Lagocephalus
sceleratus (Gmelin 1789) is a fish species of the Tetraodontidae family. It is distributed in the
Indo-West Pacific Ocean and Red Sea. It is known that a breed of L. sceleratus is situated also
in the Mediterranean Sea and Aegean Sea and migrates from Red Sea to Mediterranean Sea
via Suez Channel which is the major route of migrating Indo- Pasific species [25]. It was first
recorded in Gokova Bay-Turkey in 2003 [26-27]. The species was recorded in Antalya Bay-
Turkey in 2004 and by the spreading rapidly, L. sceleratus had reached the Aegean Sea in
2006 [25, 28-30]. Last report for this species is from gulf of Gabés (Central Mediterranean,
Tunusia) in 2010 [31]. This occurence suggests a succesful adaptation for westerly movement
in to the Mediterranean Sea. Today, evidence shows that L. sceleratus is one of the worst
invasive species in the Mediterranean Sea [25].

L. sceleratus is an aggressive predatory fish and is a serious hazard to humans since it
contains tetrodotoxin (TTX). Tetrodotoxin (TTX) is a non-protein organic compound and one
of the strongest marine neurotoxin. This toxin do not eliminates either with the hot or cooking
[25, 32]. TTX is generally taken up from food chain by the fish. An alternative explanation is
that the toxin is produced by symbiotic or parasitic bacteria which the fish accumulate inside
their bodies [25, 33-34]. Most of the toxin is concentrated in the liver, gonads, intestines and
skin of fish [35]. And was also recorded occasionally in the muscles [25, 36]. Besides being
poisonous the pufferfish is also strong and has a sharp beak that allows it to cut through
fishermen’s nets. On the another hand; Pufferfishes have rapidly spread and reproduced in the
Mediterranean Sea in recent years and competes with native commercial carnivore species
[25]. However, it is considered a delicacy in some countries (Japan, Malaysia, Taiwan, Korea,
China, and some countries around Gulf of Suez) by cooks who know how to safely remove its
skin and internal organs containing the poison. It is eaten exclusively in Japan, where is
known with the name of fugu [31] and it is considered as the most delicious sea food in Suez
City (Egypt) even it is illegal to sell [37].
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Especially since L. sceleratus has been awared as in the list of the 100 “Worst Invasives” in
the Mediterranean Sea [31, 38], we considered to determined the fatty acid profile of this
species to get the information of its nutritional value. In this study, total lipid content and fatty
acid composition of L. sceleratus obtained in Bogazkent, Antalya (Mediterranean Coast of
Turkey) were determined.

Material and Methods

L. sceleratus samples used in the research were provided from fisheries immediately after
hunted in Bogazkent, Antalya and it was carried out between June and July 2010. For
determining the quantity of total lipid and composition of fatty acids 20g sample of dorsal
muscle of each fish was excised. Muscle samples taken from four different individual were
studied at separate repetitions. Total lipid was extracted from samples by homogenizing in
chloroform/ methanol (2:1, v/v) and the total lipid content was determined gravimetrically
after evaporation of the solvent and overnight desiccation in vacuo [39]. After total lipid
quantity of samples had been determined, methylation of fatty acids for gas chromatography
analysis was achieved.

Extractions, purifications and methylations of fatty acids and fatty acid analysis by gas
chromatography were made at the laboratories of Scientific and Technological Research
Council of Turkey (TUBITAK- Ankara, Turkey). Fatty acids extractions of samples were
made by using the method of IUPAC (1979) [40]. For saponification of the fatty acids 2%
NaOH solution was used and 14% BF3- methanol complex was added for methylation. Gas
chromatography analysis for identification of the fatty acid methyl esters were made by using
Agilent/HP 6890 GC with FID. DB-23 Column (capillary column coated with a cyanopropyl-
stationary phase) was used for separations. In GC, the temperature of injector block was set at
250°C and detector block was set at 280°C. Helium was used as carrier gas and temperature
programming was from 50°C to 175°C at 25°C /min and then to 235°C at 6°C /min and kept
for 15min at 235°C. Individual fatty acid methyl esters were identified by comparison with
known standards. We took the mean of the data of four samples were taken from four
different fish.

Results and Discussions

Total lipid content of the L. sceleratus was found as 1,82 %. Previous studies on fish lipid
reported that total lipid contents of different fish species changing between 2-12 % [41]. Our
results showed that total lipid content of L. sceleratus muscle was very low.

We determined that there were 21 fatty acids between lauric acid and DHA by gas
chromatography analysis (Table 1). It is confirmed that the fatty acids which has the highest
percentage in fatty acid composition are palmitic acid, steraic acid, docosahexaenoic acid,
oleic acid, linoleic acid and eicosapentaenoic acid. Total percentage of omega-3 PUFAs was
found as 27,91%. Results showed that the levels of DHA (15,68%) and EPA (6,08%) of L.
sceleratus were high.
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DHA and EPA are healthful in promoting growth and development in infants and young
children and in reducing the risk of cardiovascular disease and adult psychiatric and
neurodegenerative illnesses. DHA has an important structural role in the eye and brain [2-20].
On the basis of the beneficial effects of omega-3 PUFAs, recommendations have been made
to increase their intake. Fish oil is a good natural source of DHA and EPA [24-42]. The
composition and the level of PUFA depend on which these fatty acids are taken by food [2, 5,
43]. Human may take the shorter- chain omega-3 fatty acid, a-linolenic acid (ALA) from
plants and can convert ALA into EPA and DHA, but this process is relatively inefficient [44].
EPA and DHA are not found in plants but are derived from especially fish. Therefore, the
consumption of fish is recommended to satisfy dietary requirements for EPA and DHA [24].
We determined that the levels of DHA (15,68%) and EPA (6,08%) of L. sceleratus were
significantly high. These results may mean that muscle of L. sceleratus has good nutritional
value.

Table 1. Fatty acid composition of L. sceleratus muscle

Fatty acids %
C12:0 Lauric acid 0,40
C 14:0 Myristic acid 1,15
C15:0 Pentadecanoic acid 0,85
C16:0 Palmitic acid 20,74
C17:0 Margaric acid 0,51
C 18:0 Stearic acid 16,27
C 20:0 Arachidic acid 0,90
C 14:1 Miristoleic acid 0,74
C l6:1 Palmitoleic acid 1,09
C 18:1 Oleic acid 14,52
C 20:1 FEicosanoic acid 0,73
C22:1 Erusic acid 1,52
C16:2 Hexadecadienoic acid 1,42
C18:2 Linoleic acid 7,08
C22:2 Docosadienoic acid 1,86
C18:3 Linolenic acid 3,14
C20:4 Arachidonic acid 0,40
C 20:5 Eicosapentaenoic acid (EPA) 6,08
C22:5w6 cis-4,7,10, 13, 16- Docosapentaenoic acid 1,34
C22:5mw3 Cis-7, 10, 13, 16, 19- Docosapentaenoic acid 3,01
C22:6 Docosahexaenoic acid (DHA) 15,68
undefined 0,57
Total 100
3 fatty acids %
C18:3 Lauric acid 3,14
C 20:5 Eicosapentaenoic acid (EPA) 6,08
C22:5w3 Cis-7, 10, 13, 16, 19- Docosapentaenoic acid 3,01
C22:6 Docosahexaenoic acid (DHA) 15,68
Total 2791
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In many countries, although landing of L. sceleratus is forbidden as a commercial species,
they are illegaly landed and can be consumed since this species is relatively abundant in the
Gulf of Suez and recently in Mediterranean as well. People may like such fishes because they
are thought to be a very delicious, cheap and beneficial in potency as analgesic for backbone
pain [37]. Additionaly, now we know that this species is one of good omega-3 fatty acid
source. Consuming of this species may help to take its population under control and decrease
the harmful effects on the ecosystem and commercial hunting.

On the another hand, since this species has toxicity, fishermen and consumers must be
informed about the risk and the way of cleaning and dressed properly. Levels of TTX in fish
may vary according to season, sex and organ tissue. Females were found to be generally more
toxic than males and the highest toxicity levels were recorded in March which is the start of
spawning season. Levels of TTX was found high in April, May, and June since these months
are their spawning stage. L. sceleratus individuals range from not toxic at all to strongly toxic
by size; smaller individuals being less toxic than large ones and toxicity increasing with age
[25]. For decreasing the potential toxicity; the right season, the right size and the right age of
the fish should be chosen. Choosing the younger individuals which has less toxicity may help
to prevent the ecosystem againts this invasive species as well.

Recently, the absence of TTX toxicity in artificially reared puffer fish with non-toxic (without
bacteria) diets is reported [25]. This study has not tried on L. sceleratus yet. Aquaculture and
farming studies may try for this species to decrease of their toxicity. After all, still more
information and investigations are required to decide for consuming this species as an food
source.

Conclusion

Especially having the high level of omega-3 fatty acids in fatty acids composition of L.
sceleratus, revealed that this species can be evaluated as a valuable nutrient. Additionally, it is
important in terms of economy that it is cheap because it has not been preferred enough yet.

We think that it can be more useful to be sold in the markets after some special treatments and
cleaning rather than hunting and consuming them individually that can cause toxication cases.
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