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INTRODUCTION
This document is the result of 6 months’ work by the research team of the
Alícia Foundation in gathering information about Mediterranean red tuna.
The objective of the project was to create a pool of knowledge about this
variety of tuna which could then be a useful resource for everyone who, for
professional reasons or simple curiosity, wants to know more about it. We feel
sure that the hard work we put into our research effort has paid off with the
production of this unique resource which is both informative and practical, and
which we hope will prove its worth in the development of a genuine school of
gastronomy based on the Mediterranean red tuna, in L’Ametlla de Mar and,
by extension, all Catalonia.
We have emphasised the practical aspect by dividing it into four parts which
have clearly differentiated aims:
1. Theory: the first part of the project brings together and combines all the
fundamental information about tuna which a person who is cooking it needs to
know. First there is a little historical perspective, then we look at the physical
features of the fish itself, its nutritional qualities and use in cooking. These
pages are therefore a summary of information which is usually disconnected
and unrelated in different fields, and often lacking a vision of the complete
product.
2. The Guides:
Useful guide: this is an educational tool to give one a basic knowledge of
useful information regarding the purchase, the preservation and the cooking
techniques of tuna, aimed at both the professional chef and the amateur and
the consumer.
3. A tuna wallchart: All the practical information developed in the course of
this project has been brought together in one place to create a compendium
of Mediterranean red tuna gastronomy which is above all else intended to
help cooks to create new dishes by combining the product with other locallysourced ingredients.
4. Recipes: A list of possible dishes which can be made using Mediterranean
red tuna which dials back the excessive Japanese influence of recent times
while bolstering the poor local culinary traditions for this fish.

Part 1. A history of Mediterranean
tuna gastronomy
1.1. Social and economic influence of tuna
fishing and consumption
Tuna has always been appreciated and held in high esteem by fishermen
and cooks. It has been both a trade and industry since the 7th century BC.
Archaeology and literature provide proof that tuna was fished and consumed
in the Mediterranean and southern seas in pre-historical times.
There is evidence that tuna was being caught and eaten over 43,000 years
ago in the antipodes.
Although the Roman Empire is often credited as the period of maximum
splendour for the tuna fisheries, trade actually began in the area of the straits
of Gibraltar in the times of the Phoenicians, at the end of the 6th century BC,
and the production of salted fish rose to genuinely industrial proportions from
the 5th century BC onwards. The prestige of tuna reached its highest point
under the Romans, to the point where its popularity led to it figuring on the
reverse of coins minted at the time.
The fisheries were not only important for the production of salted fish, but
also for the production of garum, the thick liquid by-product which was used
as a condiment in Ancient Greece and as a sauce for dressing just about
everything, fish, meat and vegetables, by the Romans. The most popular
variety of garum was made from mackerel, but it was oily fish in general and
particularly tuna which was mentioned by contemporary sources.
Classical texts were filled with anecdotes, empirical observations and legends
which were held as truths. The Ancient Greeks, for example, had a particular
devotion to Black Sea tuna, distinguishing specimens by age and sex.
Some works discussed fishing in great depth. Claudi Elià (175-235 AD) wrote
about tuna with great reverence, calling it “the great fish” and providing an
exhaustive description of a day’s work in an almadraba trap net.
A wealth of documents show that the Greeks were familiar with the migration
pattern of tuna. They described how the fish journeyed from the Pillars of
Hercules, at Cadiz, to the centre of the Mediterranean, and how the particular
qualities of the meat varied depending on the place and where it was caught,
and the time of year. The described its behaviour as being solitary as a wild
boar, and at other times in pairs like wolves, or in large groups, like goats.
The author who placed the greatest emphasis on his descriptions of tuna was
Aristotle, and many others were to repeat his affirmations in later times. He
observed that tuna spawn only once a year, and described how they entered
the Black Sea by swimming up the right shore and departed by swimming
along the left shore, a detail that was respected and repeated by most later
writers who wrote treatises on the biology of this great fish.
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1.2. The gastronomy of the tuna fish
Tuna gastronomy in Antiquity
The ancients had a special predilection for the belly meat of the tuna, especially
when grilled. They would accompany it with a sauce known as myttotós, a sort
of garlic and oil sauce. They were also fond of the different pieces of meat
from the head and neck. The best-known of the ancient recipe books, Apici’s
“De re coquinaria”, dates from the first centuries AD, and included several
recipes for both young and mature tuna, with a range of sauces to go with
fresh, grilled tuna.
As regards salted fish, there were two main types. Dry salted fish (where the
juices extracted were drained away), or in brine (wet, with no drainage). These
salted products were generally regarded as food for the poor, but there were
some preparations of salted tuna which were highly regarded, and beyond the
reach of those with limited means. However, the parts which were considered
to be the best were grilled and consumed when fresh, and while all the other
pieces were salted, some were intended to be soaked and grilled or stewed
at a later date.
It is worth mentioning at this point that Jean-Louis Flandrin and Massimo
Montanari identified the role of tuna as food for the masses in their book
“Food: A culinary history”. There is a story that the city of Constantinople was
saved from famine in the year 582 by a miraculous catch of tuna.
Tuna in the medieval kitchen
Although fish was not generally regarded in high esteem in the middle ages,
the few references that have been found in contemporary literature suggest
that tuna and sardines were the most popular among them.
The most important of the medieval works, “Le Viandier” by Taillevent talks
about tuna. The book “Sent Sovi” describes the salting process, and also
tells how to soak and cook the fish with sohenga, a sauce of fried onions.
The “Llibre de Coc” by Robert de Nola contains four recipes for fresh tuna.
They are Tuna Bread, Tuna Casserole, Boiled Tuna and Grilled Tuna, and there
is a fifth recipe, for salted tuna, namely the belly meat, which explains how to
soak and cook salted tuna.
Tuna in the modern kitchen
The consumption of tuna went into decline in the Iberian Peninsula after the
16th century, and fell steeply after the 18th century, as salted cod became
more and more widely available. The principal reason was the reduction in
the amount of tuna caught, which was surely a consequence of the previous
boom which saw population figures drop.
Even so, modern recipe books still have a number of references to tuna. The
“Libro del arte de cozina”, by Diego Granado, published in 1599, which was
inspired by the “Llibre de Coc”, contained three tuna recipes. The “Llibre de
L’Art del ben cuynar”, a manuscript from 1787 by Friar Sever d’Olot has three
more recipes, but not for fresh tuna. They are all for salted tuna, and should
be compared with the seven recipes for cod in the 18th century recipe book
“Avisos i instruccions per lo principiant cuyner”, which also has recipes based
on salted tuna combined with raw onion and acid ingredients such as lemon
or vinegar.
Two works from the end of the modern period, written in the spirit of the
romantic and nationalistic upsurge of the 19th century are “La cuynera

catalana”, published in 1835 in Barcelona, and “La Sciencia un cucina e l’Arte
di mangiar bene”, in Italy, and they both have a number of recipes for fresh
tuna, salted tuna and preserved tuna. There are, however, a far greater number
of recipes for other fish, especially cod.
In the 20th century, Ferran Agulló’s “Llibre de Cuina Catalana” had only two
recipes for tuna. The first recommended cooking tuna a la llauna, or fried
with onions, and the second recommended cooking it in pickle sauce, which
placed it at the same level as other fishes such as sardines, mackerel, dentex,
grouper or hake. Tuna was no longer seen as a special fish.
Changes in the tuna industry
Starting with the salted fish of the Greeks and Romans, continuing with
the preservation techniques of the arabs, tuna has always been associated
with preservation, whether in salt, oil or today’s cans. The preservation of
foodstuffs has always been considered a radical solution to the problem of
irregular food supply which so many nations have suffered.
Until the early years of the 20th century, before the first world war, red
tuna fishing was a skilled craft that was restricted to the waters of the
Mediterranean, while the capture of white tuna was modernised around 1850
and developed in the Bay of Biscay with the associated growth of the canning
industry. The first cannery specifically intended for fishing and processing
canned tuna was built in 1906, and the first boats with refrigerated holds
appeared after 1930.

Part 2. A Guide for professionals

2.1. All about tuna
2.1.1. Introduction to the world of tuna.
Biology and Regulation
2.1.1.1. Characteristics of the species
Our red tuna belongs to the family of the scombridae, and are known
internationally as Bluefin Tuna, or BFT. From now on we shall be referring to
the fish by these two names.
Morphology
The fish which form part of the scombridae family are usually pelagic,
and therefore live far from the continental shelves. One of the principal
characteristics of this family is their elongated fusiform bodies. They have
large triangular heads with a short snout and small jaws. They have two dorsal
fins, the first being shorter and the second longer and followed by a series
of spines known as finlets. The caudal fin is long and has a half-moon shape.
The fins enable it to achieve speeds of up to 70 km/h during its migrations.
The colouring is typical of pelagic fish, being cobalt blue, with a dark back and
a pale underside.
The scombridae family includes the genus Thunnus, which includes the
different varieties of tuna. Other genus within the same family include the
Scomber, which has the different species of mackerel, the Sarda, which has
the sardines, and other genus such as Gymnosarda or Katsuwomus, which
includes the bonito, or skipjack tuna.
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The genus Thunnus is made up of a dozen species of fish which live in
temperate oceans and seas. The physical characteristics of the different tuna
species enable them to swim at speeds of between 3 km/h and 7km/h, but
they have been known to reach speeds of 70km/h, and even 110 km/h over
short distances.
The flesh from the muscles of tuna is reddish because of its high levels of
haemoglobin (as much as 380mg in 100g of muscle) and myoglobin (up to
530mg in 100g of muscle), much higher than any other species of fish.
Some of the larger species of tuna can raise their body temperature through
the activity of their muscles and reach higher temperatures than the water
they are swimming in, which enables them to live in a wide range of marine
environments. The different tuna species can be divided into those which
live in warmer waters, at least 18ºC, which are considered tropical, and those
which live in cooler waters, of at least 10ºC. Both types can be found in waters
beyond these limits when they are migrating, but it is not normal for them.
Some common features of the varieties of tuna include the presence of two
separate dorsal fins, the first of which is spiny, while the second is soft and
striped. The body is rounded and covered with scales which are larger on the
upper side.
The back of the fish is dark blue, while the underside is silvery. An adult fish
can measure between 3 and 8 metres in length, and weigh as much as 600kg.

Tuna eat between 5 and 15% of their bodyweight every day, so a tuna
weighing 100kg would need to eat between 5 and 15kg of fish or other forms
of marine life. Fish make up about 50% of its diet, with cephalopods making
up another 10 to 20% and, depending in the territory, crustaceans can also
be an important part of their diet. Another scientific study on the nutritional
requirements of the BFT was published by the Biology department of the
University of Cadiz, and found that the food most consumed were small fish,
such as anchovies, crustaceans and cephalopods (squid), although without
specifying the percentages of each.
Migrations and reproductive behaviour
Tuna is a migratory fish, and can cover between 14 and 50 km per day on
its migration routes, and these may take as long as 60 days to complete.
Some species of tuna submerge to a depth of almost 400 m when migrating,
although most will form banks close to the surface.
These migrations are related with the food they eat and their reproductive
cycle. Tuna can travel 6000 km in search of suitable waters to reproduce, and
usually travel in groups, which can number as many as 5000 fish and stretch
for kilometres.
They prefer warm water for spawning, between 24ºC and 27ºC, and preferably
located close to the steep continental shelves.
Mediterranean red tuna reach full sexual maturity at the age of 4 or 5 years,
when they measure between 1 and 1.2 m and weigh anywhere between 16kg
and 27kg. According to a report by the SCRS of ICCAT covering the two year
period between 2010 and 2011, BFT reach sexual maturity when they weigh
25kg (4 years) for tuna born in the Mediterranean, while the tuna born in the
Gulf of Mexico only reach maturity when they weigh 145kg (9 years). This is the
time when the tuna leave behind the warmer waters and begin their migrations
across the Atlantic, returning to their places of origin to spawn in their fertile
period. The eggs are pelagic and develop into plankton larvae, and are very
difficult to identify until they reach a minimum size of 3mm. An adult tuna is
capable of releasing between 5 and 30 million eggs every year.

2.1.1.2. Varieties of tuna
Habitat
Like other pelagic fish, it spends most of its life close to the surface of
temperate waters in tropical and subtropical zones. Young tuna usually live at
the surface, and as they grow and become adults they gradually move down
into deeper and colder meso-pelagic waters. Atlantic red tuna can be found
at depths ranging from 0 to 100 metres. Atlantic tuna can be found in a wide
expanse that reaches from Newfoundland in the north of Canada to Brazil in
the west, and from the east of Norway as far as the coast of Mauritania in the
east, taking in both the Mediterranean and the Black Sea.
Diet and feeding
All the species within the Thunnus genus are active predators which hunt their
prey by forming large groups which they then use to encircle their catches.
This strategy also serves to protect the young tuna from their predators, by
allowing them to shelter inside these large groups of adult tuna.
They feed on a wide variety of organisms: crabs, crustaceans, squid, prawns,
fish and fish larva and marine invertebrates.

There are over twenty varieties of fish from seas and oceans across the world
which are all confusingly referred to as tuna. However, only eight of these are
actually classified within the genus Thunnus, which belongs to the family of the
scombridae. And of these, only three are known and accepted (www.fishbase.
org) under the generic name of red tuna: the Atlantic red tuna Thunnus thynnus
(Atlantic Bluefin tuna-BFT), the Pacific red tuna, Thunnus orientalis (Pacific
Bluefin tuna-PBFT) and the southern red tuna, Thunnus maccoyii (Southern
Bluefin tuna-SBFT); the Atlantic red tuna and the Pacific red tuna used to be
classified as subspecies within the same species: Thunnus thynnus thynnus
and Thunnus thynnus orientalis.
All three species are highly prized in gastronomy, and can demand high prices
in the marketplace. One of them, T thynnus, lives in the Atlantic and the
Mediterranean, where it is fished, while another, T. Orientalis, is found in the
Pacific, and the other, T. Maccoyii, can be found in all the seas and oceans
of the southern hemisphere. High quality red tuna is sold under a variety
of names in different languages, fishing regions and countries: atún, zurdo,
cimarrón (Spain); bluefin tuna (UK); thon rouge (France); tonno (Italian); atum
(Portuguese); Tonyina, tonyina roja, tonya, tollina (Catalan); hegalabur, atungorri
and zimarroia (Basque), maguro or honmaguro (Japan).
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Tonyina
vermella del
mediterrani

Atlantic
Bluefin tuna

Thunnus
thynnus

40cm -2m.
But can
reach 3m

Smaller eyes than
other varieties,
very short
pectoral fin
Very dark upper
side and silver
underside. The
first dorsal fin is
yellow, and the
second is red.

Transoceanic
migrations
Distributed
across the
Atlantic
Reproduces in
the summer
Can weigh up
to 600kg, the
largest species.

Tonyina
vermella
del
Pacífic

Pacific
Bluefin tuna

Thunnus
orientalis

40cm -2m.
But can
reach 3m.

Very similar to
thunnus thynnus.
Comparatively small
eyes and a very short
pectoral fin. Very dark
upper side and silver
underside. The first
dorsal fin is yellow,
and the second is red.

Mostly found in
the north Pacific,
although also found
in the south.
Migrates to
warmer waters
between June
and September to
breed.

It has less fat, and is therefore less
appreciated than Atlantic tuna. It is consumed
in those places which have traditionally landed
them, on the west coast of north America
and Japan, Oceania and other nearby areas.
Its similarity to Atlantic red tuna leads to
confusion in trade, although it commands a
lower price.

Consumed in the Mediterranean and the
Gulf of Mexico. As the most valuable variety
of tuna, most is exported to the Japanese
market, but it is also consumed in Brazil, the
US and Europe.
It is eaten fresh, as it is the variety with the
most flavour, although the lesser portions
have traditionally been used for salting and
preserves.

Tonyina
vermella
de l’oceà
Atlàntic
Sud

Southern
Atlantic
Bluefin tuna

Thunnus
Maccoyii

40cm160cm

Very similar to
thunnus thynnus but
smaller. The silver
belly also has white
stripes and spots.
Both fins are yellow,
the second with a
reddish tinge

Migratory.
Distributed
across the south
Atlantic, Indian
ocean and the
Pacific.

Traditionally consumed in the countries which
catch it, on the east coast of South America,
off South Africa, southern Indian ocean. Today,
most of the catch is exported like the Atlantic
red tuna and it is often sold as such. It is used
in the same way.

Tonyina
d’aleta
groga o
rabil

Yelowfin tuna

Thunnus
albacares

40cm 1,7m.

Long body shape. Very
long caudal and anal
fins. Dark, with yellow
fins and finlets.

It prefers tropical
waters. Breeds
all year round,
with peaks in the
summer.

Consumed in the countries where it is
landed, on the Atlantic, Pacific and Indian
oceans, and is often sold as red tuna
because of its resemblance. It is used in the
same way.
It is used far more widely in the canning
industry.
Tonyina
d’ulls
grossos

Bigeye tuna

Thunnus
obesus

40cm 1,7m.

A more rounded body
and bigger eyes.
Yellowish-brown fins.

It lives in warm
water in the Atlantic,
Pacific and Indian
oceans
It can breed all year
round, but generally
spawns twice a year.

As in the previous case, it is normally
consumed wherever it is caught, although
today it is fished industrially and sold as red
tuna. It is used in the same way, and is far more
widely used in canning than red tuna.
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Scientific
name
Thunnus
alalunga

Average
size
40cm 1,1m.

Physical
characteristics
The pectoral fin can
reach past the anal fin.
Large black eyes.

Habitat and
behaviour
Found in temperate
waters around the
world. Breeds in
June and July. It is
known as “bonito
del norte”.

Catalan
name
Tonyina
d’aleta
negre

International
name
Blackfin tuna

Scientific
name
Thunnus
atlanticus

Average
size
70cm.

It is fished in the summer off the coast of
Cantabria, where it is traditionally consumed.
Although it is sold fresh, it is more commonly
used tinned in oil and sold as “bonito del
norte”.

Bonítol

Atantic
bonito

Sarda sarda

65cm.

It has at least 7 dark
stripes on its
blue-green back,
while the underside is
whitish.

It is common
in warm Atlantic
waters. Leaps out
of the water when
pursuing its prey.
Reproduces in
warm waters in the
summer.

Skipjack tuna

Katsuwonus
pelamis

40cm 70cm.

It can be distinguished
by its dark stripes on
the underbelly, while
the upper side is
dark with touches of
purple.

Found in tropical
and subtropical
waters around the
world in large shoals
(with blackfin)
of up to 50,000
individuals. Breeds
all year round in
tropical waters,
and in summer in
subtropical areas.

Very similar to the previous case, as it has a
similar size and is often mistaken for the other.
It has traditionally been eaten fresh, but today
it is mostly used in the canning industry.

Blue-black loin, with
dark finlets and a
wide pale underside.

Habitat and
behaviour
Tropical waters
of the Western
Atlantic. It feeds
close to the
surface and breeds
far away from the
coast. It forms
large shoals with
skipjack.

It is fished together with skipjack and often
used in the same way. Although it has
traditionally been eaten fresh, it is mostly used
in the canning industry today.

Bacoreta

Little
tuna

Euthynnus
alletteratus

63cm.

It is not a tuna although it belongs to the same
family, and the specimens are much smaller
and therefore more difficult to pass off as red
tuna. It is eaten fresh most places along the
Atlantic coast where it is caught, although
it is increasingly important for the canning
industry.
Tonyina
llisada

Physical
characteristics

It can be distinguished
by the black spots
at the start of the
underbelly.

It is found all along
the Atlantic coast,
although it is
barely migratory.
Breeds from April to
November.

Traditionally eaten fresh, this smaller relative
of the tuna is often fished for sport. It is also
used for canning.

Melva

Bullet tuna

Auxis Rochei

35cm.

It has 15 oblique dark
stripes on its back
against a blue-green
background, while the
underside is pale and
silvery.

It lives in all the
Atlantic, especially
in warmer water,
where it spawns in
June and July.

The bullet tuna and little tuna are very similar
and can be hard to tell apart when swimming
together. They are used in the same way,
eaten fresh or preserved, and are often used
for sport fishing.
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2.1.1.3. Fishing regulations. Fishing
techniques they apply to
Tuna fishing techniques
Mankind ate seafood long before the development of fishing technology by
collecting fish stranded in shallow water or collecting molluscs attached to
rocks. The amount of fish caught and consumed increased as the arts of
fishing developed, and new methods of keeping food were discovered. We
shall now look at some of the most popular fishing techniques used in the
past to catch tuna.
In ancient Rome, fishing was usually carried out using a hand line or snares
laid in shallow water.
The end of the middle ages saw the emergence of the use of almadraba
trap nets, which were so successful that as much as 15,000 tons of tuna
were fished per year. Documents have survived to show that this system
had been used since the 7th century BC, but its use was recovered thanks
to the transmission of knowledge through the arabs. Fishing with the
almadraba system involved a certain amount of ritual.
Fishing with live bait did not develop until the 19th century in Cantabria.
The second half of the 20th century saw the appearance of seine fishing
and the use of longlines in the north Atlantic and Mediterranean.
The first attempts at farming red tuna took place in the 1990s in Australia,
and were soon under way in Spain.
Almadraba
This is the oldest of the fishing techniques that we know of (it was used
by the Greeks, Egyptians and Carthagininans). It is a stationary technique,
attached to the coastline and intended especially for capturing tuna.
It consists of an arrangement of large nets perpendicular to the coast at
depths of 20m to 50m, rising vertically from the seabed. Its is intended to
act as a barrier to the movement of migrating fish. The first large net is some
250m long and has a series of apertures or mouths which lead into rectangular
compartments measuring 200m or 300m long. Once in the maze, and with
fishermen urging them along with auxiliary nets, the tuna finally arrive in the
final space, the killing floor. This chamber has a net stretched across its floor
which forces the tuna to the surface when it is raised. The tuna are then
hauled onto the fishing boats one by one with hooks. It has been calculated
that only 5 to 7% of the tuna in the almadraba are finally caught, because they
must weigh at least 30kg.
Fishing with live bait
The fisherman throws bait fish into the open sea in order to simulate a shoal
of fishes which attracts the bonito or tuna to come in close to feed. The
fishermen then fish off the side of their boats with rods.

Underwater structure of the different
parts of an almadraba. The killing
chamber is on the left.

Seine fishing, purse seines or dragnets.
This fishing technique is responsible for capturing most of our oily fish. These
fish move around in shoals, and are migratory, often moving close to the
surface or between two currents and oriented towards the light. This system
for capturing them offers abundant catches for relatively little effort.
It consists of a single net measuring 330m long and up to 80m wide, for
catching smaller fish. The net is cast from a main boat with floats at the top
to buoy it and weights and rings at the bottom. A rope passes through these
rings to close the net at the bottom to trap the fish. The net is deployed in
a circle around a support boat which stays in the centre, and which has a
powerful light to attract fish. The rope closes the net at the bottom like a
drawstring. The use of the boat with the light is used to catch smaller fish
(mackerel, sardines, anchovies). Tuna is fished using the same method, but
without the light as fishing takes place during the day.
This type of fishing calls for perpetual movement of the fleet in search of
shoals, so there are no permanent banks of fish, but the boats look for areas
rich in nutrients where the fish go to spawn.
Longlines
Longline fishing is a technique which uses a line (known as a main line)
to which are attached a number of other shorter lines ending in hooks. A
combination of buoys floats and weights attached to the main line keep it
submerged at a specific height and make it possible to distinguish between a
bottom line and a surface line. Bottom line fishing is practised at least 100m
from the coast at depths varying between 80m and 300m, and the main line
can be as long as 7km long, carrying 3000 hooks. Surface longlines can be as
long as 60km, and can carry as many as 10,000 hooks.

Net for seine fishing

This technique makes it possible to catch migrating fish such as bonito or
tuna on the surface, or scorpionfish or congers in the depths. Both techniques
required the hooks to be baited with other fish.
Swimming pool
Fish swimming pool is similar to agriculture or cattle farming in the same way
as fishing is similar to hunting or gathering.
Aquaculture (the cultivation or breeding of aquatic species destined for sale
and consumption) has existed along the coasts of the Mediterranean for
centuries, as attested by roman archaeological remains. Intensive industrial
swimming pool has arisen to satisfy the increasing demand for seafood.
This activity has seen a boom in recent years and now produces nearly half
of the fish which is eaten around the world.
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2.1.1.4. Fishing legislation and regulatory
bodies

Bottom and surface longlines

Fishing is not subject to any private legislation because it is an activity
which takes place in a public area, the sea, and the stock of fish is a natural
renewable resource. Fishing regulations, the organisations which enforce
them and the sheer number of laws and restrictions are varied and complex
because of the nature of the activity itself.
The laws governing fishing policy in Spain had to change when it joined the
European Union in 1986. It is the European Commission which is responsible
for setting the Common Fisheries Policy, which is basically applicable to the
Atlantic ocean, but not so well developed with regard to the Mediterranean.

The practice of trapping the fish in nets, then transporting and feeding them
in swimming pools as it is done today was started in Australia in the early
1990s. The fish was a smaller member of the tuna family (adults weighed in
at 10 to 20 kg). Fish swimming pool started in Catalonia in the mid 90s with
the Balfegó group in the forefront. Their red tuna swimming pool in L’Ametlla
de Mar covers an area of 300,000m2. There are different areas for feeding,
and they can each measure around 50m in diameter and 25m in depth. Each
of them can contain between 1000 and 1200 tuna.

Spain has the responsibility for fishery policy within its territorial waters, and
the central government allows the regional governments to regulate inland
waterways and aspects related with the sector, such as organisations, trade
and the building and upkeep of fishing vessels.
Catalan legislation is in line with that of Spain, so that the use of trawling,
longlines, traps and tuna fishing are all regulated by the same laws which
apply across the Mediterranean. Only seine fishing is regulated by a state
specific law.
An international organisation called ICCAT (International Commission for the
Conservation of Atlantic Tuna) was set up in 1966 in order to control the
capture of tuna and associated species in the Atlantic and adjacent seas.
It sets annual quotas based on scientific reports from its own research and
statistics committee (SCRS), makes recommendations and passes resolutions
with reference to different aspects of the industry which aim to ensure the
survival of the species it protects.
With regard to the Atlantic red tuna, ICCAT has set up a number of measures
for different aspects of its monitoring operation, and its 2011 publication
“Compendium. Management recommendations and resolutions adopted by
ICCAT for the conservation of Atlantic tunas and tuna-like species” contains.
The following recommendations and resolutions on pages 35 to 84.
Recommendation by ICCAT concerning unreported catches of bluefin tuna,
including catches classified as not elsewhere included.
Supplemental recommendation by ICCAT on bluefin tuna research in the
central North Atlantic Ocean.
Resolution by ICCAT regarding the SCRS mixing report on Atlantic bluefin
tuna.
Recommendation by ICCAT on Bluefin Tuna Farming

The Balfegó swimming pool
facilities in L’Ametlla de Mar.

Specimens of tuna in a swimming pool.

Resolution by ICCAT on Fishing Bluefin Tuna in the Atlantic Ocean.
Resolution by ICCAT concerning Atlantic Bluefin Tuna Scientific Research
on Stock Origin and Mixing.
Supplemental Recommendation by ICCAT concerning the Western
Atlantic Bluefin Tuna Rebuilding Program.
Recommendation Amending the Recommendation by ICCAT to Establish
a Multi-Annual Recovery Plan for Bluefin Tuna in the Eastern Atlantic and
Mediterranean.
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As regards the annual quotas for captures (TAC), the total for 2011 was set at
12,900 tonnes. This quantity was divided among the member states of ICCAT,
with a preferential quota for the EU which was entrusted with dividing this
quota between its member states.
There are also prohibitions on types of fishing, the size of fish caught
(minimum 30kg) and a number of other control measures. Below is a list of the
most significant events that have taken place and the legislation and decisions
with regard to captures and the types of fish adopted by ICCAT which have
followed on from them in the years before 2011.

SITUATION of the BFT.
SCRS SCIENTIFIC RECOMMENDATIONS
1994 - 1997

2006

New assessment of BFT stocks.

The new “recovery plan for red tuna in
the Eastern Atlantic and Mediterranean”
comes into effect.
The limit for MLS is raised to 30kg.
Seine and longline fishing can only be
practised six months of the year.

2008

Scientists recommend more stringent
quotas than those finally set by ICCAT.

Review of the 2006 plan, quotas of 15,000
to 22,000 tonnes set.

2009

Pointing to a 15% reduction in
the reported captures, the SCRS
recommended further restrictions.

A quota of 13,500 tonnes was set.
Bait fishing was limited to two months a year.
Longline and sports fishing were restricted to
5 months a year.
The quotas for seine and longline fishing
are untouched, but bait fishing is now
limited to only two months of the year.

2010

In 1997, the biomass of spawning fish in
the West was between 14 and 17% of the
values of 1975.
1st recovery plan for Western BFT.
Measures include:

1998

MEASURES TAKEN BY ICCAT

2007

MEASURES TAKEN BY ICCAT

The reported catches of eastern BFT in
this period was twice that of the previous
twenty years.

SITUATION of the BFT.
SCRS SCIENTIFIC RECOMMENDATIONS

1998-2002 seine fishing permitted 11
months of the year. No limitation for
longline and bait fishing.

2011

There is negative correlation between
the efforts made and the captures in the
Mediterranean. The number of catches
therefore increased as the fishing season
was reduced.
There was a positive relation between the
number of catches and the MLS.

1998-2003 MLS (minimum weight for
caught fish) of 6.4kg

1999

Greenpeace publishes a report condemning the
exhaustion of the species and analysing the
causes, the principal cause being illegal captures.

2000

The Committee discovers serious over
exploitation and a mortality rate 2.5
times higher than that considered
sustainable.

2002

Assessment of BFT in the East and West.
This study indicated that the spawning
stock biomass (SSB) was in such decline
that recovery was in doubt. It also pointed to the large numbers of immature
fish caught and not reported.

2003

It ignored some of the scientists
recommendations and set a quota for the
years 2003 to 2006 which was 18% higher
than the scientists’ recommendations, and in
theory unsustainable.
It ignored some of the scientists recommendations and set a quota for the years
2003 to 2006 which was 18% higher than
the scientists’ recommendations, and in
theory unsustainable.

Longline fishing was banned in June and
July.

Fisheries management
Sound management practices are required if all these measures proposed
by national and international organisations are to be applied. The fisheries
management of the red tuna fishing industry in Spain consists of decisions
taken by political bodies which affect the companies working in the sector. The
dialogue between the government (or other relevant bodies) and the fishing
industry is vital if we are to establish the best possible regulations and the
best fisheries management possible in the circumstances. Secondly, there
must also be sufficient monitoring to check and assess the feasibility of the
measures adopted and that they are correctly applied.
The fishing industries must also have a good internal structure in order to
defend its interests and those of the sea from the fisheries management
policy applied. Fishermen have formed organisations for this purpose known
as cofraries since the 1940s.
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2.1.2. NUTRITIONAL VALUE
The benefits of eating tuna are well-known, and are founded on the high
value of its proteins and the the omega3 unsaturated fats it provides, which
is beneficial to our health.
Below is a complete nutritional chart for tuna, listing all of its nutrients,
vitamins and essential minerals.

Energy [kcal]
226		
Calcium [mg] 40		
Vit. B1 Thiamine [mg] 0,16
Protein [g]
		
21,5		
Iron [mg] 1
Vit. B2 Riboflavin [mg] 0,16
Carbohydrates [g]
	Eq. niacin [mg] 17,05
0
Iodine [μg] 50
Fibre [g] 		
0		Magnesium [mg] 28
Vit. B6 Piridoxine [mg] 0,46
	Zinc [mg] 0,5
	Folic acid [μg] 15
Total fat [g]
15,5
AGS [g]
4,149		
Selenium [μg] 82		
Vit. B12 Cyanocobalamin [μg] 4,3
AGM [g]
3,434		
Sodium [mg] 43		
Vit. C ascorbic acid [mg] 0
AGP [g]
4,415		
Potassium [mg] 363
Retinol [μg] 60
AGP/AGS
1.06		
Phosphorus [mg] 200
Carotenoids (Eq. ß carotens) [μg]0
(AGP + AGM)/AGS 1.89					
Vit. A Eq. Retinol [μg] 60
Cholesterol [mg]
48					
Vit. D [μg] 4,5
Alcohol [g]
0					
Vit. E Tocopherols [μg] 1
Water [g]
63

Bluefin tuna is an oily fish, and it therefore has an elevated fat content. The
amount of fat in the meat does however depend on which part of the fish
it is from. According to the composition tables produced by the Germans
Souci, Fachmann and Kraut, the percentage of fat in tuna meat can vary
between 4.2% and 24%, giving an average value of 15%. These fats contain
a particularly high level of unsaturated omega3 fatty acids, which are highly
beneficial for the cardiovascular system in particular, and for our health in
general. Tuna fat also contains some highly unsaturated long chain fatty acids
(PUFA) which are essential for our body’s wellbeing.
The percentage of proteins of high biological value ranges from 18 to 24%.
Proteins of high biological value are those which contain a greater quantity of
essential amino acids (which the human body cannot synthesise and therefore
must extract from food).
The water-soluble vitamins of the B group and the fat-soluble vitamins of
group A are used to maintain healthy vision and vitamin D helps us to absorb
the calcium from our food. Phosphorus, which regulates muscle activity,
Magnesium, which strengthens the immune system, and Iron, which is
vital for the creation of blood, are prominent among the minerals provided.
However, the high purine content make it unsuitable for gout sufferers
because our metabolism transforms the purines into uric acid, which at high
levels can impede full metabolic function.

2.1.3. INTERNAL FACTORS WHICH DETERMINE THE
PROPERTIES OF THE MEAT
The following sections discuss the factors which have an effect on the quality
of the meat, and which are affected by the type of tuna its habitat and the
slaughtering method.
Stage of the life cycle
Tuna has traditionally been caught when it migrates towards warmer climates
to breed. At this point in its life the fish is well-fed and has a higher level
of body fat, which means that the meat will be at its most flavoursome. It
generally covers large distances at this time, so its muscles are well exercised
and the meat is firmer. To sum up, the meat,
is tastier and more enjoyable to eat
has more flavour from fat-soluble aromas
has better texture
Age
Tuna are born in the temperate waters where the adults spawn, and the young
usually remain in these waters until they are sexually mature.
ICCAT regulations ensure that tuna weighing less than 30kg cannot be
captured. As we said before, tuna reach sexual maturity a long time before
they reach this weight, so all of the tuna captured in the Mediterranean are
adults.
If the fish has never left the Mediterranean where it was born, then it will not
have swum the immense distances that come from its migrations across the
Atlantic, and the meat with therefore be less firm and fat.
Its diet also varies according to the waters where it finds itself and according
to its age. Smaller specimens eat a proportionally larger amount of food than
the larger specimens.
Area, conditions and fishing techniques
Tuna fishing is mainly carried out in the areas where the tuna spawn, as this
is where the best quality specimens are likely to be found. These areas can
be found in the Mediterranean and in the Gulf of Mexico. ICCAT allows fishing
to take place in the Mediterranean between the 15th May and the 15th June.
The tuna form large shoals for breeding and move from East to West following
the rise in the temperature of the seawater (which must be between 24ºC and
27ºC for breeding). This means that the number of tuna in the different areas
of the Mediterranean varies according to the time of year, and this leads to
competition among the fishermen in the different areas.
The fishing technique used to capture the tuna can cause the animal to suffer
more or less stress, and this in turn affects the texture and taste of its meat.
The quicker the animal’s death the better. The stress suffered prior to
death causes lactic acid to be released in the muscles through the cells’
anaerobic consumption of glycogen, which is the reserve energy of the
muscle. This lactic acid lowers the pH of the muscle and makes it contract,
so that the meat which is eventually produced is much tougher. Tuna meat
is much better if it is tender and juicy, so it is important that this release
of lactic acid is prevented. Some methods of slaughter attempt to reduce
this effect to a minimum. A metal rod is inserted into
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the spinal column quickly after decapitation to provoke a reflex spasm
which prevents lactic acid from being released, and therefore reduces
rigor mortis, and the consequent hardening of the flesh, to a minimum.
Seine fishing usually employs this method to slaughter the tuna, whether
practised in the open sea or in a fish farm.
The Almadraba method causes the animal a lot of stress before it is finally
slaughtered using harpoons. This means that the amount of lactic acid in
the muscle is greater, making the meat a lot tougher than in the case of
animals killed instantly.
Processing after slaughter
Once killed, the tuna must be quickly chilled. First of all the carcass must be
washed in fresh water, and if it has been decapitated and gutted then these
areas must also be washed.
Decapitation. The fishing technique used and the culinary traditions of the
area dictate which parts of the head will be used in cooking. The cheeks
and neck are two of the parts which are most commonly used.
Gutting. There are a number of reasons why it is important that all of the
viscera of the tuna are removed as soon as it has been killed. First of all it
is much more hygienic, and secondly, as a safety precaution.
This will prevent the anisakis worm, which lives in the viscera while the
fish is alive, from moving to the muscle, which it will do quickly once
the fish is dead (more information at point 2.1.4.3). The viscera can also
be used in different dishes depending on the fishing technique and the
traditions of the area. The most commonly used of these are the heart
and the eggs (more information in point 2.5), which must be removed
quickly and frozen.

The migratory species have a higher amount and also greater variation in
their fat content than other forms of marine life. The higher proportion of
muscle tissue enables them to build up large quantities of energy in the form
of fat deposits. The amount of fat called for in their diet has two fundamental
objectives, which are as a source of fatty acids for the synthesis of new lipids
for growth and reproduction, and the excess fat can be stored as an energy
resource. Although the amount required by BFT has not specifically been
studied, similar studies carried out on other fish lead us to conclude that their
requirements of fat for an ideal diet would vary between 10% and 20% of the
total. The intake of a sufficient amount of essential fatty acids (EFA) is another
question altogether. Tuna has a very limited capacity for converting LA and
LNA into HUFA (EFA), so its requirements must be met through its diet.
The polyunsaturated fats of most fishes in the sea are rich in these highly
unsaturated fatty acids (HUFA) omega3, EPA (20.5 n-3) and DHA (22.6 n-3).
The peculiar feature of BFT compared with other species is the higher
concentration of DHA with regard to EPA, and therefore a ratio of DHA to
EPA which is higher than any other species. Tuna is believed to accumulate
DHA in its tissues more selectively that other species.
The protein requirements are needed by the body for two reasons. Firstly
as a source for amino acids required in the synthesis of new proteins, and
secondly, the excess protein will be made use of as a source of energy. The
protein requirement of these fish can vary between 30% and 55% of the
whole diet. The warmer the water, the lower the amount required. It also
declines as the fish grows in size and gets older.
Carbohydrates do not constitute a significant factor in the diet of most fish.

2.1.4.2. CHEMICAL CONTAMINANTS

After this first cleansing, the tuna must be packed with ice to lower its body
temperature (36ºC) as quickly as possible.

The amount of essential fatty acids and high quality biological proteins that tuna
contain make them a highly nutritious food source.

2.1.4. EXTERNAL FACTORS WHICH DETERMINE THE
PROPERTIES OF THE MEAT

These potential benefits, however, have to be offset against the risk of exposure
to contaminants which have built up in the animal’s body and which can be
transferred to the person through consumption of the meat.

2.1.4.1. DIET
Tuna has a very high metabolic rate, and this means that it feeds voraciously
(especially between its breeding seasons) on other pelagic fish, crustaceans
and cephalopods, as we have explained before. A specimen measuring two
metres in length and weighing 150kg will need to eat between 7.5kg and
22.5kg every day. This is made possible by the long distances it covers (as
much as 100km per day) and the range of aquatic environments it swims
through. It does not feed in the breeding season and uses up most of its
energy resources, so it is in winter when it feeds in the Atlantic that it builds
up its reserves of fat.
The BFT’s energy requirements is obtained from the nutrients it consumes and
the different species do not have the same capacity to transform the various
nutrients into energy. The level of fat contained in tuna meat is subject to
seasonal variation, but the proteins it contains is not. The inverse relationship
between the proportion of water and oil, depending on the time of year
(migrating or breeding), tells us that when it is in migration, it can draw on the
energy reserves stored in its muscle fat.

The most common chemical contaminants detected in fish and shellfish were
methylmercury and polychlorinated biphenols (PCB) until only a few years ago,
but there have been a number of organic substances derived from industrial
processes detected in marine organisms in recent years.
A study was carried out between 2003 and 2004 to assess the level of residual
chemical contaminants found in fish and shellfish in Catalonia, and the most
widespread of these were Hg and Cd and other polychlorines.
The most remarkable conclusions of this report are discussed below, with
special emphasis on the results which refer to tuna.
When discussing the toxicity of fish and shellfish we must look at the chemical
contaminants present but also the compounds which can be caused by
substandard handling or preservation techniques after capture.
We should also take allergic reactions into account, which are not provoked by
the contaminants but by the substances in the fish itself, which can cause an
immune reaction in certain individuals, with symptoms similar to those of toxic
substances.
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Chemical contaminants in the seafood consumed in Catalonia. Acsa
(Published 2005-2006)
Premises prior to the study and conclusions derived from it.
The acceptable daily intake (ADI) of substances classed as chemical
contaminants have been internationally recognised.
Studies of the complete diet are carried out to know and compare what
people are eating with the ADI of different substances.
According to the report, seafood is the largest contributor to the chemical
contaminants in our diet.
The studies in Catalonia reveal that the intake of a resident is below the
ADI of the substances in question, so there is no real risk of contamination.
On the other hand, the benefits of consuming fish are well-known
(especially oily fish). We only need to restrict consumption among certain
groups (people with intolerance, pregnant women, etc.)
1. Type of contaminants in seafood, especially oily fish and tuna
In order to assess the amount of each component according to the type of
fish consumed, we must estimate the daily intake of each type of fish (from
average consumption figures).
Arsenic
The level of arsenic in tuna is well below the maximum level established by
the JECFA (Joint Expert Committee on Food Additives). The amount of arsenic
from oily fish (such as tuna) in our diet represents 22% of the total amount of
this compound from seafood.
Cadmium
Cadmium is found most of all in crustaceans and shellfish. The amount of
cadmium that humans get from oily fish is only 16% of the total obtained
from seafood consumption.
Lead
Our body’s intake of lead comes mainly from white fish such as hake. Tuna
is not a significant source of lead, and the total amount from consuming oily
fish makes up 26%of the total amount of seafood consumed.
Dioxins, furans and polychlorinated biphenyls
These substances are associated with oily fish because of their high fat
content. In absolute terms, there is a greater quantity in smaller fishes such
as mullets and sardines, although most of these compounds which are
consumed by humans come from tuna.
Oily fish represent 67% of the total amount of these toxic substances from
the consumption of seafood.
In the breakdown by population it can be seen that the highest levels are in
the infant population, but the overall level of these contaminants has fallen in
real terms in the period between 2000 and 2005.
Aromatic polycyclic hydrocarbons
In this case, the product most commonly affected is shellfish (mussels,
prawns, clams) while the levels in white fish, especially hake, are lower and
much lower again in cephalopods. Oily fish and tuna contain a moderate level
which does not represent a hazard.

Hexachlorobenzine
This chlorinated organic compound is barely water soluble and is found in
greater quantities in oily fish. The highest levels detected were in salmon and
mackerel, although tuna also had significant levels.
The presence of this compound in the organism through the intake of oily fish
represents 53% of the total of fish and shellfish consumed.
Polychlorinated diphenyl ethers and polybrominated diphenyl ethers
These chlorinated organic compounds are used in the preparation of
chlorophenols, which are the precursors of some herbicides and pesticides.
They are highly lipophilic and are therefore found in high levels in oily fish.
Even though their levels are higher in absolute terms in sardines and mackerel,
it is tuna and salmon which make the largest contribution of them to our diet.
We do not have enough data to establish the levels of toxicity in the human
body, so we cannot evaluate any potential risk.
Polychlorinated naphthalenes
Oily fish account for 60% of the amount of this organic compound out of the
total amount which we get from eating seafood. The highest levels are found
in salmon, although the levels in tuna are also high. As in the previous case,
we do not have enough data to study the risk of these compounds, so we
cannot assess how dangerous they are.
Mercury
Mercury is the element which is most closely associated with consumption
of tuna, so the results of this study will be covered in greater detail.
The study reveals that the highest values of Hg are found in swordfish meat
(1.93µg/g) followed by that of fresh tuna (0.48µg/g). The type of tuna is not
specified, nor is the weight, which is taken into account by the study, so we
can assume that it is the average value extrapolated from all the varieties of
tuna.
According to the EC REGULATION Nº78/2005 OF THE COMMISSION of the
19th January 2005, the maximum permitted content of Hg in fresh fish is
0.5mg/kg except in certain specified species. Tuna is among these, with a
limit of 1mg/kg of fresh fish.
If we compare these two values, we can see that the Hg level for tuna is
below the maximum level established for consumption (0.48mg/kg compared
with the 1mg/kg permitted).
The average estimated amount of tuna consumed by an adult male is 10.13g/
day, which means an intake of Hg of 4.91µg/day. This contribution, together
with other oily fish, is the most important percentage of daily Hg intake. In
fact, the total consumption of oily fish represents 58% of the daily Hg intake
from seafood.
The estimated daily intake of Hg from fish for an adult is 12.61µg (a higher
level than the assessment made in 2000, which was 8.9µg).
If we observe the risk assessment associated with this intake, we can see that
an adult male with a weekly intake of 1.26 µg/ kg from the consumption of fish
has a total Hg intake of 2.50 µg/kg/week. This amount is below the maximum
level recommended by the JECFA (Joint FAO/WHO expert committee on
food additives) which sets a limit of 5 µg/kg/week, so there is no real risk of
contamination.
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Conclusions
The level of lipophilic organic compounds present are an important feature of
oily fish, and the amount they provide increases with size , so that salmon and
tuna have more than sardines and mullets.

Anisakis
The anisakis genus (a type of nematode worm) includes a number of parasitic
worms. The larvae of this parasite are white, and rounded with an elongated
cylindrical body which can be between 4 and 30mm long.

The high levels of Hg found in swordfish should also be noted, followed by
the levels detected in tuna, although the levels of other contaminants such as
arsenic or lead in oily fish are much lower.

Life-cycle
In its adult stage, this parasite lives embedded in the mucus of the stomach
of marine mammals. The females produce non-embryonic eggs which are
transported in water in the mammal’s excrements. The first larval stage takes
place in the egg, and once mature (in the second stage), the egg breaks and
the larva are released into the water. They are eaten by crustaceans, where
they continue to mature into their third stage when they become infectious
to the fish and cephalopods which eat the infected crustaceans. The larva
migrate from the intestines of these fish or cephalopods to the tissues of the
peritoneal cavity, where they can grow to 30mm in length. When the host
dies the larva migrates towards the muscle tissue, where it will be transmitted
from predator to predator.

If we classify them by species, it is the oily fish which contribute the largest
amount of contaminants to our diet, followed by white fish, crustaceans and
shellfish. Within the family of oily fish, it is the tuna which contains the highest
amount of contaminants, as a result of its larger size and the higher fat content
of its meat.
With regard to assessing the level of risk, all of the compounds in the different
species of fish studied were below the set maximum levels, although the
amount of mercury and methylmercury may well be above the maximum
permitted amount for children.
If we track the changes in the levels of these toxic compounds in our diet, a
comparison between 2000 and the 2005 study reveals several differences.
However, the levels of mercury detected from our diet has risen by 50%.
2. Other compounds originating from the handling of the fish
Biogenic amines
Tyramine, histamine and other diamines are all biogenic amines. They occur
in certain foodstuffs, but especially oily fish and above all in the scombridae.
They are produced when the fish is killed through the amino acids of the fish
and the action of the decarboxylase enzymes of the micro-organisms which
are activated by the increase in temperature, and these amines are also a good
indication of the freshness of the fish.
Histadine, for example, is released by the deterioration of the fish muscle, and
the enterobacters transform it into histamine when the temperature of the
fish is above 14 ºC. Histamine and the presence of other diamines causes a
reaction which is indistinguishable from an allergy. The result would therefore
be food poisoning resulting from the proliferation of bacteria in certain types of
food, but this can be prevented by using proper handling methods and correct
observance of the cold chain.
3. Allergic reactions with symptoms which resemble chemical poisoning
There are a high number of food allergies associated with the consumption of
fish. A food allergy is the body’s adverse reaction resulting from the eating of a
foodstuff or some of its components. A reaction is adverse when it is triggered
by the immune system. This means that certain proteins or glycoproteins
naturally present in the food provoke the immune system into an excessive
and pathological reaction.

The larva is kept alive in this third stage of its cycle by the fish and cephalopods
it inhabits, and it is at this stage that it can infect marine mammals and
humans. When the fish and squid are consumed by marine mammals, the
larva undergoes two further transformations into its adult form. The female
produces its eggs and the cycle begins over again. Humans can also be
infected by eating raw fish or cephalopods, becoming accidental hosts of
the larva, which burrow into the intestinal and stomach mucus, causing
anisakiosis.
Distribution
The parasite is widely distributed, with a higher rate of infection where fish is
more commonly eaten raw, such as Japan, the Pacific coast of South America
and the Netherlands.
Symptoms
Anisakidosis is an illness which produces gastro-intestinal pain accompanied
by vomiting and nausea. Allergic reactions have also been reported following
the consumption of infected raw fish.
The effectiveness of freezing to kill off the nematode worms in fish
products
Anisakis is sensitive to temperature, and can be killed by both high and low
temperatures. When using low temperatures, the complete destruction of the
parasite depends on a number of factors:
The temperature during the freezing process.
The time required to ensure that this temperature is reached in all the
tissues of the fish (question of size).
The time that the fish is kept frozen.
The fat content of the fish.

2.1.4.3. BIOLOGICAL CONTAMINANTS
Of all the biological dangers present in the food chain, it is the parasites and
especially the anisakis which is the greatest danger in commercial fish.

Several studies have shown that freezing and storing the fish for the required
amount of time renders the anisakis larvae inactive. The lower the temperature
of freezing, the less time needed to eliminate the parasite.
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Time is needed for the fish to be thoroughly frozen right through at the set
temperature, and this, along with the fact that the larvae have a moderate
resistance to freezing, means that enough time must be allowed for the raw
fish to be completely frozen solid at sufficiently low temperatures to guarantee
that it can be safely eaten.
The latest research claims that freezing the fish in conditions similar to that
of a domestic freezer (-20ºC), calls for the core of the product to be frozen for
24h in order to eliminate any larva in any part of the fish. For a medium size
fish, 8 to 10 hours of freezing would be required to reach this temperature,
so the total time needed would be 34 hours to ensure that the larva are dead.
These are the measures to be taken based on current legislation.
Control Regulations
There are two applicable sets of regulations to prevent anisakis contamination
in the consumption of raw fish.
EC Regulation nº853/2004. sets specific hygiene standards for foodstuffs
of animal origin and states that fisheries produce which is intended for raw
consumption must be frozen at a temperature of -20 ºC or below in the
whole product for a minimum period of 24h. Fish intended for processing
by cold smoking in which the temperature does not rise above 60ºC must
also undergo the same treatment. Any products intended for preservation,
pickling or salting etc. would also have to undergo the same treatment.

Allergic reactions caused by the anisakis worm
The European Food Safety Authority (EFSA) carried out a study to assess
the potential allergic reactions that the anisakis worm in fish can provoke,
any possible alternative treatment which would eliminate the parasite and
the definition of appropriate areas and conditions to minimise the danger of
contamination. The results of the ESFA’s study was as follows.
The critical factors in preventing exposure of consumers to the parasite are:
The quality of the material (capture or farming of the fish without parasites).
None of the areas of capture can be considered free of parasites, but the
risk of contagion is insignificant on farms where fish are fed with food that
does not contain parasites.
The application of physical and chemical treatment to fisheries products
to ensure that the parasite is eliminated. Salted and smoked fish cannot
guarantee the total elimination of the parasite except when stringent
conditions are met.
Any fish products contaminated with the parasite must be separated
throughout the processing.
These three control measures are effective in eliminating the risk of allergy,
and the second is also effective against infection.

Freezing and storage at temperatures of - 35 ºC or below for 15 hours.

The effectiveness of heat treatment to kill off the nematode worms in
fish products
It has been shown that the larva present in the muscle tissue of infected fish
become inactive after the product has been subjected to heat treatments
which raise the temperature of the interior to 60 ºC for between 5 and 10
minutes. This time may vary depending on the size of the fish and the cooking
process being used.

Freezing at a temperature of -35 ºC or below, and storage at a
temperature of -20 ºC or below for at least 24 hours.

The use of a kitchen thermometer is highly recommended (especially in the
catering sector) to ensure that the minimum temperature has been reached.

The Food and Drug Administration (FDA) has the following
specifications:
Freezing and storage of the product at -20 ºC or below for 7 days in a
domestic freezer.

Control measures
The regulations also establish a series of control measures to be applied as
soon as the fish is caught to prevent transmission of anisakis.
The fish must be quickly and correctly gutted, as this will prevent the
migration of the anisakis from the internal organs of the fish to its muscle
tissue.
The fish must also be swiftly processed and chilled (cutting and freezing)
on the ship itself to eliminate the anisakis by preventing the contamination
of the muscle tissue of the fish.
Never break the cold chain so that the parasite cannot migrate and
contaminate the flesh.
A thorough visual examination followed by action to eliminate parasites
will ensure that most of them will die.
The regulations also state that the operators are not required to carry out
freezing if the epidemiological data from the area where the fish were caught
indicate that there are no health hazards due to parasites, and the relevant
authorities decide that it is safe.

Methods for eliminating the parasite correctly.
Products which have been thoroughly cooked (fried and boiled) at
temperatures that reached between 90 ºC and 170 ºC.
Products cooked on the hotplate, as long as they are cooked through.
It is important to turn the fish over during the cooking process on the
hotplate to ensure that the central meat has reached 60 ºC, and this can
be checked by testing whether the meat comes cleanly away from the
bones, and that the cooked proteins have changed the colour of the meat
to a more opaque look.
Microwave cooking, as long as the minimum values of time and
temperature are reached. The product must be turned over during cooking
to prevent cold spots, and it must be rested once cooked to allow the heat
to spread evenly through the piece.
If the cooking process above is not to be followed, the freezing process
is essential to ensure that the parasite is eliminated.
Marinades, pickles and salt
The following conditions must be met for the parasite to be completely
eliminated from pieces which are marinated or pickled.
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35 days in an acetic acid concentration (CH3CooH) of at least 2,5% and
one of salt (NaCl) of 6%.

2.2. Purchasing

13 days in an acetic acid concentration (CH3CooH) of at least 6% and one
of salt (NaCl) of 12%.

2.2.1. INFORMATION ON PRODUCT SAFETY AND
HYGIENE

With salted fish, the conditions are as follows.
Salt concentrations (NaCl) of 8-9% for 6 weeks.
Salt concentrations (NaCl) of 10-20% for 4 or 5 weeks.
Salt concentrations (NaCl) of over 20% for at least 6 weeks.

There is a body in Catalonia which monitors food safety by tracing its origins,
whether to a farm or a fish farm, and all the intermediate processing it
undergoes before reaching the consumer. This body is the Catalan Food
Safety Agency (ACSA), and it is an independent organisation registered with
the Health Department and set up within the guidelines of the food safety
system of the European Union.

What are the regulations for restaurants and canteens?
ROYAL DECREE 1420/2006, of the 1st December, on the prevention of
anisakis parasites in fish products dispensed by establishments which serve
food to end consumers or groups.

The Departments of Agriculture, Food and Rural Affairs, Environment and
Housing and the Catalan Consumer Agency all contribute to its work. Each
organ has different responsibilities with regard to food safety, ensuring the
group covers as many aspects as possible.

Articles of the Decree.

How does it work?

1. The stipulated freezing process must be guaranteed. 24h at -20ºC
throughout the whole piece to be eaten raw or partially cooked, to be applied
to the raw material or the final product. It must also be applied to cold-smoked
products in which the internal temperature does not reach 60ºC. The same
applied to pickled or marinated products which have not received suitable
treatment to eliminate the parasite.

Working with the Spanish Agency for Food and Nutrition Safety (AESAN)
and the European Food Safety Authority (EFSA), it assesses and informs
of the health risks associated with foodstuffs.

2. How to meet the obligation to guarantee freezing. The owners of the
establishments are exempt from freezing the product it is supplied with a
certificate which testifies that an intermediary in the supply chain has already
carried out the necessary processing.

It drives collaboration between different public bodies, universities and
research centres, industry and consumer organisations.

3. Recommendations for heat treatments. AESA will write the necessary
recommendations for applying the procedures and will make them available.
4. Obligatory notifications Establishments must inform consumers that the
correct treatment has been carried out. AESA and the regional authorities will
support the restauranteurs in this task.
5. Health control plan for anisakiosis. AESA will work with the government to
create a prevention plan to inform the public and to train experts.
6. Penalties. Penalties will be applied if there are breaches of article 1 (serious)
and 4 (minor) of the present decree.
7. The application of the Regional authorities’ responsibilities.

It is responsible for co-ordinating the different public administrations in
Catalonia with responsibilities for food safety.

Among its many commitments, the ACSA published a practical guide to
consuming fish and shellfish in 2006. The guide was intended as a tool for the
responsible consumption of seafood. The following is a summary of the most
relevant information on the purchase of fish, which is particularly relevant to
the purchase of tuna.

2.2.2. INFORMATION TO BE PROVIDED ON DEMAND
BY THE SUPPLIER OR SALESPERSON
The traders who bring the fish to market are responsible for ensuring that the
consumer is correctly informed.
As we noted before, there are a number of species of tuna which are prone
to confusion because of their similar body shapes. When they are processed
and cut into portions for sale, it is difficult to associate the appearance with
the scientific name of the species to be sure of the variety you are buying. The
price of Mediterranean red tuna is very different from yellowfin
On the other hand, Spanish legislation allows the species to be identified
simply as Thunnus sp. The sp. in this case applies to all of the tuna species
within the genus thunnus. Despite the confusion this classification causes, it
is legal under current law. Consumer organisations are petitioning for the law
to be changed to make the system more transparent, and to prevent false
trading.
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For packaged products, the general information must be accompanied by,

SEA

FISHING VESSEL /
FISHING BOAT

FISH MARKET

INTERMEDIARY
INDUSTRY

FISHMONGER OR
SUPERMARKET

NET
WEIGHT

CONSUMER

The following documents must accompany the fish when it reaches the
distributor, and those which must be made available to the purchaser.

INGREDIENTS
AND
ADDITIVES

NOTIFY “DO NOT
FREEZE AGAIN ONCE
THAWED” IF FROZEN

1. Documents which accompany the fish (in the supermarket)

lot

STORAGE
CONDITIONS

IDENTITY AND ADDRESS
OF TRADER

USE BY DATE (IF FRESH)
OR RECOMMENDED USE
BY DATE (IF FROZEN)

COUNTRY
OF ORIGIN
(IF SUPPLIED BY
ANOTHER
COUNTRY)

Details of the supplier

Name

Address

Telephone

Date

Health Register Nº
(if it comes from a fish
auction or intermediary)

Details of addressee

Product information

IDENTITY

ADDRESS

TAX NUMBER

General information
TRADE NAME
AND SCIENTIFIC
NAME OF THE
SPECIES

PRODUCTION
METHOD

EXTRACTIVE
FISHERIES
FRESHWATER FISH
FARMED OR
CULTIVATED
SHELLFISHING

AREA OF
CAPTURE
OR
FARMING

PRESENTATION
AND/OR
TREATMENT

MENTION
THAWED
PRODUCT, IF
APPLIES

INDENTIFICATION
OF FIRST SELLER OR
DISTRIBUTION CENTRE

NORTH-WEST ATLANTIC ( FAO AREA.21)
NORTH-EAST ATLANTIC ( FAO AREA.27)
BALTIC SEA (FAO AREA 27)
CENTRAL-WEST ATLANTIC ( FAO AREA.31)
CENTRAL-EAST ATLANTIC ( FAO AREA.34)
SOUTH-EAST ATLANTIC ( FAO AREA.41)
SOUTH-WEST ATLANTIC ( FAO AREA.47)
MEDITERRANEAN (FAO AREA 37.1, 37.2, 37.3)
BLACK SEA (FAO AREA 37.4)
INDIAN OCEAN (FAO AREA 51 AND 57)
PACIFIC OCEAN (FAO AREA 61, 67, 71, 81 AND 87)
ANTARCTIC (FAO AREA 48, 58 AND 98)

WHOLE
GUTTED (evs)
HEAD ON (c/c)
HEAD OFF (s/c)
FILLETED (fl.)
COOKED (c.)
THAWED

2. On the label accompanying products on sale (in the fishmonger or
supermarket).
COMMERCIAL
NAME

AREA OF
CAPTURE OR
FARMING

INGREDIENTS
AND ADDITIVES

IDENTIFYING MARK OF
ORIGINAL ESTABLISHMENT

PRESENTATION
AND/OR
TREATMENT

POSSIBLE LOGO
(FRESH FISH FROM THE
COAST OF CATALONIA)

PRICE PER
KILO

THE TEXT “WITH
SULPHITES” IN THE CASE
OF CEPHALOPODS AND
CRUSTACEANS WHICH
CONTAIN THEM

OTHERS
EXTRACTIVE
FISHERIES
FRESHWATER FISH
FARMED OR
CULTIVATED
SHELLFISHING

For frozen products, the general information must be accompanied by,

MENTION
THAWED
PRODUCT, IF
APPLIES

PRODUCTION
METHOD

WHOLE
GUTTED (evs)
HEAD ON (c/c)
HEAD OFF (s/c)
FILLETED (fl.)
COOKED (c.)
THAWED
OTHERS

PRESENTATION
OR TREATMENT

In the case of frozen unpackaged products, the following must be added,
WHOLE
FILLETS
OTHERS

MENTION
“FROZEN
PRODUCT”

PRESENTATION OR
TREATMENT AS IN
PREVIOUS CASES

RECOMMENDED
USE BY DATE

PRICE PER KILO NET
DRAINED WEIGHT

PERCENTAGE GLAZE
IF OVER 5%

In the case of thawed products packaged as fresh, the following must be added,
MENTION
“THAWED
PRODUCT”

PRESENTATION AND/OR
TREATMENT

USE BY DATE (TAKING THE DATE OF
THAWING AS A REFERENCE)
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2.2.3. Visual and sensorial tips for correct
identification
The fish must be purchased when it is at its best, and because fresh fish
is very sensitive, there are several criteria for assessing the freshness and
thereby the quality of fresh fish.
All the changes in smell and taste that the fish is subject to over time can be
delayed by controlling the temperature, so it is vital that the fish is packed
in ice until it is sold or consumed, subject to the following two conditions.
The whole fish can be in direct contact with the ice, but not with the water
produced by the ice melting.
There must be a mechanism for draining it away.
If the fish is filleted, it cannot be in direct contact with the ice (which would
make it dry) so it must be insulated in some way.
How to determine the freshness of a whole fish.

2.3. Cutting up tuna and
the characteristics of the
different portions
2.3.1. Cutting up tuna
Tuna can be cut up in different ways according to the culinary tradition, and
depending on the area and region involved, the parts which are used for dishes
and the names of those parts can also vary.
The process of cutting up a whole tuna is described below. The Japanese
are experts in the art of preparing tuna, and the information is based on their
traditions.
Cuts
1. Remove the head with a knife, saw or chainsaw.
2. Make an incision at both ends of the spine and a clean cut along the
line of the backbone to remove the first loin, consisting of the lower part
of one side. In Japanese it is known as toro.

part
General
aspect

FRESH
Fish clean and shiny. Smooth to the
touch. Wet skin.

AFFECTED
Dull, dry and rough to the touch.
Without shine and with strange hues,
especially the underside

3. The upper loin on the same side is then separated by following the
backbone. This is known as akami in Japanese. The remaining half of the
tuna with the backbone now lies on the slab.
4. After turning it over so that the backbone is underneath, the action of
point 2 is repeated, and first the belly piece is removed, then the toro.

Gills

Bright red colour clean and with
no unpleasant smell.

Dark and an unpleasant sour smell.

5. The last piece left is the akami loin attached to the clean backbone.

Eyes

Bulging, bright and moist without
mucus.

Sunken, dirty, with yellow mucus
and a strong smell, a white pupil
indicates that the changes are very
advanced.

Parts
Japanese tradition divides the tuna up to make sashimi and sushi. Western
traditions usually remove the parts in accordance with the following
classification, because each part is better for one type of cooking or another
(depending on the proportion of fibre and fat compared with meat).

Meat

Firm and elastic texture. Firmly attached to the bones and do not retain
marks when pressed. Red blood still
found along the backbone.

Soft and comes away from the
bones easily. Pressure marks still
visible (the time it takes for them
to disappear is an indication of how
fresh the fish is), the blood in the
backbone is brown.

Belly

Firm and without deformation.
White

There may be some damage, the
flesh is softer and darker, almost
brown.

Viscera

Firm, bright and moist
separated and with no smell.

Uneven and deformed they stick
together or to the wall of the
stomach. Dull and with an unpleasant
smell.

Within the Iberian Peninsula, the division of the parts of the fish differs in
Catalonia from the way it is divided in the south of Spain. In Catalonia, the
tuna is basically separated into two parts, the loin and the belly. In the south
of Spain, both loin and belly are cut up into many pieces which are used in
different recipes.
The different parts of the tuna are described below according to whether they
form part of the upper loin (akami) which in the West is known as the dark
loin, or the lower loin (toro) which is here known as the white belly. The edible
parts of the head and the viscera are also described.
Upper or black (akami)
1. Plate or loin. This is the complete outer loin of the tuna from the dorsal
fin to the lateral line.
2. Descarregament. This is the inner part of the loin, which is next to the
backbone but does extend to the dorsal fin. It is attached to the loin.
3. Fillet. This is a thin muscular strip which is attached to the upper part of the
loin, and underneath the espineta. It is not usually separated and is offered
as part of the loin.
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4. Black Espineta. Two very fine fillets which run lengthways at the top of the
loin from the head of the fish to the tail.

Viscera

5. Black tail. This is the end of the tuna, where the two parts, the loin and
descarregament, can no longer be distinguished. It attaches to both the
backbone and the skin.

2. White eggs (sperm sac).

6. Black blood meat. This dark area lies on either side of the backbone and
reaches from the head to where the black espineta begins.

1. Eggs (egg sac).

3. Stomach or gut
4. Heart
5. Liver

Lower or white (toro)
1. Belly. This abdominal area which is just beneath the skin features seams
of fat layered between the meat.
2. Tarantelo. This is a triangular piece between the lateral line and the belly
and which lies outside the descarregat. This is the equivalent of the upper
plate, but without the belly meat.
3. Descarregat. This is the equivalent of the descarregament but on the white
side, the two pieces are separated by the lateral line and the black blood meat.
It is located next to the backbone and covered by the belly and tarantelo.
4. White espineta. This is the pale equivalent of the black espineta.
Parpatana

5. White tail. This is the piece at the end of the white loin, after the tarantelo
as far as the caudal fin.
The head
1. Neck. This is known as the morrillo in Spanish They are two symmetrical
pieces in the upper part of the head which run from the back of the skull and
narrow as they come forward almost as far as the nasal cavities. The meat
has a lot of fat and fibre.

Plate or loin

Black tail

Descarregament

2. Shoulder. These are two symmetrical pieces beneath the neck and behind
the head.
3. Contraclatell. Two more symmetrical pieces which lie underneath the neck
pieces. They reach almost as far as the nasal cavities.

White tail
Tarantelo

4. Face. This part lies on the face of the tuna, next to the hearing organs of
the tuna. They are also known as the cheek.
5. Galet. A gelatinous membrane which lies just below the eyes.

Belly

Descarregat

6. Chin. This piece of bone and cartilage has meat on the inside. It lies
between the head and the body.

Black espineta

Fillet

7. Ear. This is a piece of muscle which lies on the side, beneath the cheek.
They extend from the muscles which join the head to the underside of the
tuna.

Spine

White espineta
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Heart
Eggs
When the content of the sperm sac (male) or egg sac (female) has not
been released.
The relative proportions of fibre and fat are given below.
According to the Italian tradition
A table linking the different parts of the tuna and their popular names in the
Italian tradition with the flavours and uses sanctioned by this tradition.
Liver
Stomach

This table is intended to show the range of uses and traditional recipes for red
tuna. The parts described are found in the Italian tradition and do not always
correspond with the parts we are familiar with.

Neck

Contraclatell

FIBRE
Lean loin (upper
dark red part)
Fatty loin (lower
pink part, under
the skin

Face
Galet

Standard belly cut
(right side)
More fibrous belly
cut (left side)

the images are taken from the book Tuna Consumer Manual, by José PérezRendón González and Ildefonso Romero Torrejón, published by the Agriculture
and Fisheries Department in 2001.

Cheek

2.3.2. Characteristics of the parts
The characteristic uses of the parts is another feature which is determined
by the culinary traditions which are applied. The general characteristics
recognised in the west are listed below, with special emphasis on the Italian
tradition, followed by those of the East.

Neck

Characteristics of the meat, according to the parts (Western tradition)

Chin

General factors which affect the flavour.
Part of the fish, type of meat.
Size of the fish (especially from 100kg up).
Emotional state of the fish (in the breeding season, from the end of April
to the end of June).

FAT
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NAME

ITALIAN
NAME

TYPE OF
MEAT

TASTE

COMBINATIONS

NAME

ITALIAN
NAME

TYPE OF
MEAT

TASTE

Tall and
descarregament

Stallo o mina

Firm, lean flesh

Mild taste

Small compact
pieces, suitable for
gentle cooking.

Neck

Testa di filetto
o filetto
frontalle

Lean and tender

Faint taste of
the sea and iron

Black espineta

Spinella negre

Meat with more
fat

Taste of herbs when
raw

Shoulder

Filetto di primo
cozzo o collo

Rich in blood

Stronger flavour

The best tomato
sauces are made for
this fish.

Tarantello and
descargat

Tarantello
o scialaballo

Very tender

Concentrated iron
flavour

This cut is used for
Sicilian preserves

Tappo

Buzzonaglia

Dark meat

Strong taste
of anchovy

Cheap and popular
when preserved in
oil Served fresh with
elaborate tomato
sauces and smoked
pork.

Sweet with mineral
notes when raw.
Imperceptible fatty
structure.

Traditionally eaten
raw in Sicily

Black blood meat

Piece attached
to the brain, fine
circular fillet

Ear

Orecchietta

Piece of flesh
and fat between
the gills and the
jaw

Succulent

Grilled with oregano

Chin

Pinna pettorale,
ganascia
o tracchia

Type of rib with
hard parts and
hidden muscles.

Typically intense
flavour of oily fish
when cooked

Grilled

Fat Belly

Ventresca
marezzata

Fattest and
firmest part

Taste of the sea
and cured ham

Belly

Ventresca
bassa

Piece with less
fat and not very
compact

Taste of the sea and
cured ham

Callo di
ventresca

Rolled tendon

Curious leather taste

Currida

Small articulation on Taste of cured pork
when salted, with
long dry muscles
hints of the sea

White espineta

End of the tail

Face or eye
muscle

Galet

Occhio grasso

Guancia o
guancetta

Fat

Meat with fine
seams of creamy
fat.

Very smooth

Brain
Gelatinous
texture

Bone Marrow

Strong intense animal
taste

Intense but more
pleasant taste than
above.

Cooked or grilled
(This is given to
children as a laxative)
Salted in brine and then
soaked in fresh water,
cooked and seasoned
with black pepper,
lemon and parsley.

Salted and then
cooked. The taste is
similar to what we
know as garum.

Traditionally dressed
with lemon and
pepper.

COMBINATIONS

Delicate

Temperate

The larger it is the
less prevalent is the
taste of salt, more
reminiscent of dried
seaweed and an aroma
of fermented fish.

Egg sac

Bottarga

Heart

Core

Earthy texture
when cured and
tender when raw

Flavour of iron and salted Preserves
anchovies when cured.
Juicy and tastes of fresh
seaweed when raw

Heart

Contracore

Tougher than
the heart

Fainter taste of iron

Heart

Virticchiu
(vàlvula
cardíaca)

Hard and elastic

Smooth curious taste

Halved and grilled

Sperm sac

Lattumi o
laticello

Sweeter than any other
part of the tuna

Coated and fried

Stomach

Ventri

Marine flavour similar
to veal tripe

Long cooking in liquid,
goes well with tomato
and vegetables

Very bitter

Used for oil

Liver

Consistency
similar to veal
tripe

Pancreas

Purmuneddu

Bitter taste of anchovies

In brine

Intestines

Purmuneddu

Sweet with a fishy
aftertaste

Should be dressed with
vinegar before grilling
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Quality of the meat, according to the parts (Eastern tradition)
The first and foremost premise of eastern wisdom is that “if the meat is good
raw, it will be good cooked”.
The more adherent the texture is in the mouth, the better the quality of the
tuna. It may have the right colour and texture, but be poor in terms of taste.
The shine on the red meat is due to the fat in it. If the colour is attractive but
does not shine, it means that the meat does not have enough fat.
The size of the fish has resulted in an oriental tradition of dividing tuna into
three parts, as though they were three separate fish.

The way that the fish dies is very important and determines the taste and
texture of the meat. The Japanese define the forms of death as follows,
1. Natural death (nojime). Take the fish out of water and wait for it to die.
2. Immersion in ice (korijime). This technique has been used by a few
quality fisheries in the West.
3. A “live” death (ikejime). Death without suffering. There are two different
techniques, but they both penetrate the cerebellum, the part of the brain
which controls body movement. This is used for all quality fish in Japan.

1. The red meat or akami is the reddest and leanest part of the tuna. It
is appreciated for its fine quality, it’s pleasant acidity and a very subtle
flavour of blood.

Description of the chemical process of death.
The most important developments in the body of the fish after death are
explained below, from the onset of rigor mortis (hardening of the meat) to its
relaxation and the potential state of decay.

2. Semi-fat meat or chutoro is the part preferred by the experts. It begins
where the akami ends and the toro begins. It is delicate like the akami, but
has the first indications of the fat of the toro.

1. Every living thing experiences muscle contraction and relaxation (actinamyosina), and the maintenance of this system is due to the creation of
energy through consumption of atp.

3. Fatty meat or toro Melting, tasty and easy to enjoy, no expertise is
required to appreciate the complex flavour of chutoro. The toughness of
the fatty fibres means that the meat must first be matured.

2. Death does not mean that these processes instantly stop. They
will continue to consume atp in order to release energy. However, the
interruption of the cycle leads to a number of by-products produced in the
muscle through reactions such as those of inosinic acid.
3. When the energy runs out, Calcium ions build up and make the muscle
contract. An atp is required for the relaxation process, but it is no longer
present, and rigor mortis sets in.
4. Rigor mortis occurs more quickly if death was preceded by convulsions,
and if the animal has suffered stress before death, or if death occurred
while it was making a strenuous muscular effort.
5. The concentration of inosinic acid increases as time goes by, and it is
this substance which reduces rigor mortis. The action of the enzymes
destroys the proteins, generating free amino acids. This process is
effectively a “muscle self-destruct system” which results in the meat
becoming tender.
6. Inosinic acid breaks down into hypoxanthine, then uric acid, then
ammonia.
7. Bacteria will appear and putrefaction begins.

A Japanese poster showing the parts of the tuna.

Some more notes on the maturing process.
Inosinic Acid = one of the three umami substances. It produces the flavour
which is typical of matured meat.

2.4. HANDLING

The maturing of the muscles is reflected in the change in the texture of
the meat, from hard to tender.

2.4.1. POSTERIOR TREATMENT

The amino acids released are also a source of flavour (especially aspartame
and glutamate)

Treatment of the fish. The slaughter
Japanese tradition says that fish which is not good raw will not be good
cooked. The fish must be handled with the greatest possible care before it
reaches the kitchen regardless of the cooking technique which awaits it.

Rigor mortis lasts for as long as the time it took to start, so we can know
when a piece is at its best if we know how long it took for rigor mortis
to set in.
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How can the bad fish smell be eliminated?
The Japanese have a technique for preventing the taste spoiling called chinuki,
which consists of draining all the blood away as quickly as possible, and once
drained, using icy water to wash it and eliminate any blood. The meat which
is produced as a result is transparent.
After slaughter, a tuna carcass can quickly reach 40ºC, so this method of
using ice cold water is necessary to prevent any deterioration caused by high
temperature.
Time
There are a number of chemical, physical and biological changes that take
place in the fish over time, some of which we have seen in the previous
section, especially rigor mortis and the effect that this phenomenon has on
the texture and the flavour of the meat.
There are a number of other chemical reactions taking place which we should
be aware of.

as mature meat. The time required depends on the size of the fish, so that
tuna needs a few days and small fish such as mackerel mature in a few hours.
Cooking times
The chef must select a fish with the time when it will be consumed in mind.
There are small fish which might have a better texture before rigor mortis sets
in, but this will always be detrimental to its flavour. The firmer flesh is always
richer in umami, and vice versa.
A fish can have a strong taste of the sea and a curious crunchy texture if it is
grilled soon after capture, but if it is left to mature, the meat will be tender and
melt in the mouth, with a rich and complex flavour of umami.
Temperature
As we have seen, putrefaction is related with the time passed, but the
temperature of the meat during this time is another important factor in its
preservation. Bacteria are known to be active in the temperature ranges which
are usually used in the preservation and manipulation of the fish.
The following table shows a number of conclusions that can be drawn on the

Oxidation and lipid hydrolysis.
Fish are subject to oxidation when the fatty acids, especially the
polyunsaturated ones, undergo a catalytic reaction, so that the heat from
the reaction feeds back and speeds up the process. The double bonds of the
fatty acids are weak points where a free radical can form through the loss of a
hydrogen atom. This free fatty acid (free radical) reacts quickly with the oxygen
in the air to form a radical peroxide, which can restart the cycle by liberating a
hydrogen molecule from the next chain. It is a chain reaction which builds up
harmful substances which, because they do not cause bad smells or strange
tastes, often pass unnoticed by the senses.

Temperature 		

Bacterial action

-20ºC – 0ºC 		

Bacteria do not increase

1ºC – 4ºC 		Most bacteria do not increase
5ºC – 63ºC 		

Bacteria can increase

64ºC – 72ºC 		Most bacteria do not increase
73ºC – 100ºC 		Most bacteria die
100ºC 			Most of the spores die, as well as the bacteria

This self-oxidation process of the lipids is affected by a number of factors
which can speed the process up, including light, heat, the presence of metals
and/or pigments and oxygen. All of these factors must be reduced to inhibit
the reaction.
Measures to prevent auto-oxidation.
Keep the product away from the light.
Reduce the temperature as much as possible.
Use non-metallic containers.
Eliminate unsaturated bonds through hydrogenation (in industrial
processes).
Avoid contact with the oxygen in the air as much as possible.
Lipid hydrolysis in fish occurs over time, but can be accelerated by the action
of some enzymes. The reaction between water and fat releases fatty acids,
and these free fatty acids are the main causes of unpleasant (rancid) smells
and tastes. The factors which drive lipid hydrolysis are the same as those that
encourage oxidation.
Rest the meat.
As we saw earlier. The meat should be allowed to rest for a few days after
rigor mortis, but before putrefaction sets in, so that the texture is at its best,

best ways to keep fish fresh
At freezing temperatures bacteria are inactive, so this is the best
way to store the fish if the time before consumption is considerable.
Microbiological factors will not be a cause of deterioration when the fish
is frozen, but oxidation can affect the characteristics of flavour and smell.
It is not recommended that fresh fish be frozen for more than 3 months.
If it has been cooked, this period can be as long as 4 months.
Refrigeration will allow fish to be kept for a short time without losing much
of its taste and qualities. It is the best way to store it if it is to be consumed
shortly. The best way to keep it in the fridge is on a rack so that it is not in
contact with the fluids it releases.
Bacteria thrive best and reproduce at room temperature or in warm places.
These are the conditions to avoid in order to keep fish fresh. We can only
keep fish at this temperature if it is to be consumed right away, and any
waiting time must be kept to a minimum. Two hours at the most.
Food is normally subject to temperatures of 64ºC or more when being
warmed or cooked prior to consumption. In this situation most of the
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bacteria die, but it is important that the food does not remain at this
temperature for a long time because the few bacteria that survive will
begin to multiply as soon as the temperature starts to drop.
Most of the bacteria and their spores die at high temperatures.
The recommended temperature for eliminating any potentially harmful
bacteria from food is 72ºC.

2.4.2. PRESERVATION TECHNIQUES

2.4.2.2. PRESERVATION THROUGH REFRIGERATION
In order to test and standardise all the information given until now, we shall
carry out a study to find the best method for storing fresh tuna. The objective
of preserving the tuna is to keep the qualities of smell and flavour intact,
or to prolong its shelf life without diminishing its freshness or the qualities
associated with it
The standard for stored tuna is the same as for fresh tuna.
Intense bright red colouring.

2.4.2.1. TRADITIONAL PRESERVES

Firm and moist texture.

Mankind has traditionally invented ways of preserving food to ensure that
the product of times of plenty can be kept to cover those periods when food
is scarce. Long before cold preservation was available, there were other
methods which sought to prolong the shelf life of the product by stopping
the chemical and microbiological processes which cause the food to decay.
There are a number of these techniques for keeping food longer which involve
salt and/or oil.

Absence of strange flavours.

Salt
Sorra.
This was originally a technique for red tuna, but today is used with other
varieties of tuna. A layer of salt is laid down, and then the belly cut is
placed on top and another layer of salt placed on top of that. It must be
left for at least 48 hours, although the size of the piece does make a
difference.
Once cured in salt, it can be washed down with water and kept for later use.
The best way to keep it is to put it (cut up or not) into a hermetically sealed
pot with oil.
Mojama.
This is made using the loin of the tuna, both the descarregament and the
decarregat. It is placed into rough salt for at least two days and then aired
for 2 to 3 weeks until it is completely dry.
Botarga.
The egg sacs (eggs) of the tuna are placed in salt and pressed with a
wooden press until all the water is removed.
In olive oil
Different parts of the tuna cooked in salt water for a short period (a 1kg piece
of tuna requires 14-18 minutes). Once cooked, it is drained, dried and any
bones or dark parts removed.
It is placed in the jar where it is to be preserved (whether glass or tin) and this
is then filled with oil.
The lid must be sterilised (traditionally by boiling in water, but now an autoclave
is used at high pressure). It must be chilled in the quickest possible time and
can be kept for a limited time.
The same process applied to tuna with olive oil can be used with other oils,
such as those from seeds (sunflower, soya, etc.), or other liquids such as
pickle sauce.

Neutral aroma, like sea salt.
Positive cold study
This study has included all of the variables available, both with regard to the
different parameters of preservation, technique and procedure. The procedure
is described below.
1. To check shelf life at 4ºC (refrigeration temperature), different tests were
run for the different parameters of preservation:
Storage time
Storage technique
Film, inert material commonly used in the kitchen
Vacuum packing bags. Keep the food out of contact with the oxygen in
the air.
Cloth (piece of cloth). The cloth is a material which can act as a reserve
for micro-bacterial activity, increasing the risk of contamination and
putrefaction. The risk of incorrect sterilisation makes it hard to recommend.
Serge (fine cloth with apertures). As above
Wax paper. This is the paper used by butchers, it is impermeable but does
not prevent contact with oxygen as it cannot be sealed hermetically.
Aluminium foil. This is an inert material which does not interact with
foodstuffs unless they have a very acid pH (lemon or tomato, for example).
Cellulose paper (normal kitchen rolls)
Part of the tuna
Lean loin.
Belly. This has more unsaturated fat than the loin.
2. Any preservation technique must minimise the following effects which
cause the tuna to deteriorate.
Light This has a detrimental effect on good smell and taste by accelerating
the processes of decomposition and oxidation.
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Loin. Preservation table at 4ºc

DAY +1
Oxygen in the air. There must be a balance between the presence and
absence of oxygen. Its presence keeps the bright red colour, but too much
of it accelerates the process of oxidation and with it the deterioration.

DaY +6

Film

High temperatures. A rise in temperature leads to acceleration of the
reactions which take place as the product decomposes. As shown in page
49, there are temperatures which prevent bacteria from increasing and
others which favour them. We must avoid the latter.
3. The preservation process is defined and standardised:

DAY +3

Firm texture. Intense,
correct colour. First
metallic taste.

Loose texture. Pale red colour.
Metallic taste
Strong acid smell

Soft texture, breaks when
pressed. Brown inside and out.
Strong smell of metal and acid.
Not fit for consumption.

Texture less firm. a
little thick. Bright
colour but a little
faded. First metallic
taste.

Texture loose but looks
like day +1.
Colour similar to above.
Hardly any smell, acidic
taste.

Soft texture, breaks when pressed.
Brown inside and out. Strong
smell of metal and acid. Not fit for
consumption.

Texture firm but less
moist.
Loss of colour and
shine.
First metallic taste.
A wet cloth is used and
the results improve,
the same texture and
tone, but moister.

Firm but dry texture.
Washed out colour.
metallic taste and strong
acid smell.

Firm but dry texture.
Washed out colour.
metallic taste and strong
acid smell.

Texture firm but not
moist. Loss of colour
and shine. Matt. First
metallic taste.

Firm but dry texture.
Washed out colour
Metallic taste and strong
smell.

Very dry inside and out.
Fragile. Brown and even black. Very
bad smell.
Inedible.

Vacuum bag

Cut up fresh tuna (loin or belly).
Wrap it in different materials depending on the preservation technique
used.
a. Film.
b. Vacuum packing bag.
c. Aluminium foil.

Cloth

d. Cloth (piece of cloth).
e. Serge (porous cloth).
f. Cellulose paper (kitchen roll).
Keep it in the fridge at 4ºC for the time to perform the test and check
how it is keeping.

Serge

Aluminium foil

Firm texture and more
moist than the others.
Very bright colour, with
intensity.
First metallic taste.

Texture loose but moist.
Shiny colour but brown at
the edges.
First metallic taste
Hardly any smell.

Soft, breaks
easily
when pressed.
Maintains
colour,
brownish at
first. Less
smell than
other cases.
Inedible.
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DAY +1

DAY +3

DAY +6

DAY +1

DAY +3

DAY +6

Aluminium foil

Cellulose paper

Firm but dry texture.
Less intense colours,
darker. Taste more
metallic and acid than
others.

Dry texture.
Matt surface, still a
little red. Very bad
taste. Strong acid
smell.

Firm texture and more
moist than the others.
Bright colour, no loss of
intensity. Taste is ok

Hard and dry, paper stuck. Very
dark brown, almost black. Strong
smell, more than other cases.
Inedible.

Firm and moist texture.
Pink, with brown spots on
the side. No bad smell, just
beginning

Still hard and oily.
Pink inside and brown at the sides.
Acid smell and taste. Not fit for
consumption.

Cellulose paper

Belly. Preservation table at 4ºc

DAY +1

DAY +3

DAY +6

Film

Firm texture. Bright
with a touch of matt.
First metallic taste.

Firm drier texture, Colours
more dull, brownish tinge.
First hint of acid rancid
taste.

Firm but dry texture.
Less intense colours,
darker. More metallic and
acid taste than others

Dry texture.
Matt brown colour.
Very unpleasant acid
metallic smell.

Dry and soft,
breaks easily.
Yellowish-brown.
Matt. Strong rancid,
acid metallic
smell, more than
any other case.
Inedible.

Firm, dry and hard.
Brown outside, pink inside. Strong
metallic smell. Inside edible, the
taste of the fat is stronger than the
acid and metal taste.
NOTE. Waxed paper is another good option for keeping tuna, as it keeps the moisture in and
lets the meat breathe.

Vacuum bag

Firm texture. Bright
colour. Taste is ok

Texture less firm than the
previous case. Pink, but
matt.
Stronger rancid smell than
the previous case.

Soft texture.
Darker colour, first sign of brown,
pink inside.
faint smell of metal.
Interior edible, slightly acid.

Cloth

Looks drier but texture is
firm.
Slightly darkened. More
acid than when vacuum
packed

Firm but dry texture.
Light brown, dull. Strong
acid rancid smell.

Firm texture but a little
dry.
Colour loses intensity
First metallic taste.

Dry texture. Brown. Bad
smell.

Soft and dry.
Dark and brownish inside and out.
Strong acid metallic smell. Not fit
for consumption.

Conclusions
The problems associated with preservation at 4ºC which affect the previous
parameters, are as follows.
PART OF THE TUNA. Although all of the parameters reveal a similar process
regardless of the piece involved, the fact that the belly portion has more fat
means that it tends to cover the acid metallic taste more successfully.
TOUGHNESS AND DRYNESS. Contact with the air leads to a loss of moisture
which dries the tuna out and makes it lose water. The large the piece, the less
affected it will be by this.
DARKENING AND LOSS OF COLOUR. Contact with the oxygen in the air
makes the colours darken from red to brown.
APPEARANCE OF UNPLEASANT TASTES AND SMELLS. Time breaks
down the composition of the tuna, creating came compounds which produce
undesirable flavours and smells which indicate the deterioration of the fish and
its reduced aptitude for consumption.

Serge

Very dry inside and out.
Dark brown. Very strong
acid smell. Not suitable for
consumption.

The following table indicates the preferences for the different preservation
techniques.
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texturE

(hardening and drying out)

Color

(darkening)

TASTE/SMELL

(appearance of unpleasant
tastes/smells)

Film

In order to compare the different freezing techniques, the parameters which
affect the changes in taste and smell and microbiology of tuna at -20ºC have to
be standardised.
The comparison between thawing techniques must also take into account the
parameters which influence the best final result.

Vacuum bag

Freezing parameters
Time required to reach freezing temperature.

Cloth

Prior treatments

Serge

Blast freezer (rapid temperature drop)

Aluminium foil

Direct freezing

Cellulose paper

Storage technique
Plastic film

Preservation conditions
Very suitable
Adequate
Good
Not recommended

Vacuum
Freezing time (permanent)
15 days
1 month
Thawing parameters
Time required for thawing (depending on the medium employed)

Recommended storage conditions at 4ºc
If the tuna is not for consumption on the day of purchase, the best way is to
cut it into portions (ready for use after thawing) and only thaw it on the day
when it is to be consumed, following the recommendations for thawing it.

Medium for thawing.
In the fridge (4 ºC, will depend on the size of the piece, but for a standard
ration it takes at least 5h)

If it is to be consumed on the day of purchase, do not cut it into portions
until just before preparation, because by keeping it in one piece, it is not
as exposed to light or the oxygen in the air.

In water without contact

If the tuna is for consumption on the day of purchase, it should be kept
using a technique which keeps the moisture in the meat but avoids contact
with oxygen and light. The vacuum pack, kitchen film, aluminium foil or a
damp cloth are the best, in the same order of preference.

In salt water (3%) with contact

2.4.2.3. Preservation through freezing and
thawing
Another study was carried out to find the best method of freezing and thawing
tuna. The objective of these processes is to preserve the taste and smell of the
product intact while trying to extend its shelf life.
The standard for preserving tuna is the same as for fresh tuna:
Intense bright red colouring.
Firm and moist texture.
Absence of strange flavours.
Neutral aroma, like sea salt.

In water with contact
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Loin. Thawing treatment

FRIDGE

Previous treatments:
Blast freezing

Previous treatments:
None

Preserving
technique Vacuum
Preserving
technique Film

Preserving
technique Vacuum
Preserving
technique Vacuum

Fridge 			
Test 1
Water without contact 	Test 2
Water with contact 	Test 3
Salt water with contact 	Test 4
Fridge 			
Water without contact 	Test 7
Water with contact 	Test 8
Salt water with contact 	Test 9

Treatment before freezing

1. The different tests for loin(l) and belly (b)
By combining the factors above and for freezing and thawing, we can obtain
the following number of tests for each part of the tuna.

Test 11
Fridge 			
Water without contact 	Test 12
Water with contact 	Test 13
Salt water with contact 	Test 14

water without
contact

water with
contact

salt water
with contact

Blast
freezer +
vacuum

1

2

3

4

Blast
freezer +
film

5

6

7

8

No
treatment
+ vacuum

9

10

11

12

No
treatment
+ film

13

14

15

16

Test 16
Fridge 			
Water without contact 	Test 17
Water with contact 	Test 18
Salt water with contact 	Test 19

Belly. Thawing treatment

Tests number 5, 10, 15 and 20 are reserved for a test of preserving by
freezing for different times, at one month, the other tests will be for 15
days.

FRIDGE

To make a more exhaustive comparison of the different freezing and
thawing methods, a comparison will be made between different tests
in which only on e parameter will change while all the others remain
constant.

Treatment before freezing

One table will be drawn up for the loin, another for the belly meat, to be
able to see the changes which take place in the different samples.

water without
contact

water with
contact

salt water
with contact

Blast
freezer +
vacuum

1

2

3

4

Blast
freezer +
film

5

6

7

8

No
treatment
+ vacuum

9

10

11

12

No
treatment
+ film

13

14

15

16
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Blast frozen

Conventional freezing

1. Difference between rapid freezing (blast freezer) or conventional
freezing
Tests 2 and 12 have the same preservation conditions by vacuum and are
thawed using water without contact.
Freezing with the blast freezer lowers the temperature faster, reducing
the build up of water crystals which break the structure of the tuna meat
when they thaw.
We should observe the firmness of the meat when finally thawed. The
meat in test 2 has preserved its firm structure, while in test 2 the meat
has become softer. When pressed, the meat does not return to its former
shape.
The colour is also more intense in the case of the meat frozen with the
blast freezer.
2. The difference between the technique of vacuum packing with prior
freezing (blast freezer) and without freezing
The parameters of vacuum packing and thawing in the fridge are fixed.
The piece which was frozen prior to vacuum packing maintains its original
shape.

Loin

Belly

3. Differences between the pieces of tuna
In this case, the type of test is fixed (blast freezing, vacuum packing and
thawed in water without contact) and the changes for each sample of loin
or belly meat are noted.
The similarity to fresh meat is to be assessed. In both cases, the form and
texture is to be assessed, and with regard to the colour, it seems that the
loin sample is closer to what it was. The belly meat, on the other hand,
does keep some of its shine, but is darker that the fresh piece.
4. Difference between the different thawing techniques
The parameters of blast freezing and the preservation with vacuum
packing are set, and it is the differences between the different thawing
techniques that we shall observe.

THAWING
TECHNIQUE
Fridge

Loin

Belly

OBSERVATIONS

Firm texture.
Duller colour

The sides of the piece which was vacuum packed before freezing are
crushed and shrunken.

Vacuum packed and frozen

Blast frozen and vacuum packed

Water without
contact

Firm texture.
Correct taste.
Brighter colour

Water with
contact

Texture less firm.
Taste is weaker.
Duller colour

Salt water
with contact
(3%)

Firm texture.
Seams more visible.
Taste is saltier.
Intense colour
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Thawing in the fridge requires more time, and the result is usually that
fish has a duller colour, a softer texture than other cases and a slightly
acid smell and taste.

Preference for each parameter according to method or technique used

Thawing with water but without contact keeps the structure of the meat
firmer, the colour stronger and the acid taste much reduced.

Recommended freezing method
1. Place the tuna, which has been cut ready for use when thawed, flat on a metal
or (inert) plastic surface without touching other pieces, and lower the temperature
as quickly as possible. If a blast freezer is available, its use is recommended.

Thawing in contact with water makes the tuna taste watery, a duller colour
and a softer texture.

2. Once frozen, the piece should be vacuum packed, if this option is available. If not,
the piece should be wrapped in film.

Thawing in salt water keeps the texture of the flesh firm, the taste stronger
and saltier and the colour does not change. Curiously, in most of the tests,
the layers of the tuna became more visible.

Recommended thawing method
1. The best method for thawing is to submerge the vacuum packed tuna into
fresh water for the time required without them coming into contact.

Conclusions
The problems associated with freezing which affect the previous
parameters, are as follows.

2. If the product is not vacuum packed, the best method is to put the tuna
into salt water at 3% (30g of salt in one litre of water) for the minimum time
required for correct defrosting.

Part of the tuna. The more fat there is in the part of the tuna, the
more vulnerable it is to oxidation and the rancid taint of its unsaturated
fatty acids. Therefore, despite reducing these effects as much as possible
(by avoiding contact with oxygen and exposure to light, and reducing the
temperature), the loss of original quality is always greater in the belly
portions than in the loin.

2.5. COOKING
2.5.1. Historical notes on cooking tuna
Tuna in today’s kitchen
Tuna has not played a large role in European cooking until very recently. It
was appreciated in the places it was fished, and then mostly in its preserved
forms: in oil, pickled, in brine as sorra, or salted and dried, as mojama or sea
ham. Before the rise of Nouvelle cuisine –May 1968 being the turning pointand particularly due to the invasion of Japanese cuisine, Europe and most of
the Western world was limited to slow cooking, resulting in tuna meat which
was devoid of charm or succulence.

Loss of texture. Freezing causes ice crystals to form , and when they
melt, they break the fibres of the tuna meat and damage its structure. This
effect can be reduced by freezing the tuna as quickly as possible, so that
the crystals are smaller and do less damage to the meat.
These parameters are also affected by vacuum packing the piece before
freezing (even though it can be blast frozen afterwards).
Darkening and loss of colour. Despite rapid freezing and the
best preservation techniques, there is always a slight darkening and loss
of colour.
Changing the parameters to minimise this loss is best.

The Japanese view of tuna has historically and culturally been very different
from ours. Sushi and sashimi are more than just a culinary tradition, they
reflect an understanding of fish. The Japanese have cultural mechanisms for
appreciating the quality of fish, beyond whether it is fresh or not. They hold
that if fish is fresh enough to eat raw, it should not be cooked. The speed
with which it is slaughtered and the treatment it receives afterwards before
consumption is vital to maintain the quality of the meat.

APPEARANCE OF UNPLEASANT TASTES AND SMELLS. As mentioned
before, freezing stops most of the processes which deteriorate the meat
and lead to unpleasant smells and tastes. However, the best techniques
for freezing and thawing reduce these effects to a minimum.

PARAMETER

Best results

Freezing
time

Blast
freezer

Direct freezing

Freezing
technique

Vacuum

Film

Freezing
method

Water without
contact
(vacuum)
Salt water with
contact (film)

In the fridge
Water with contact

Worst results

The earliest references to sashimi in Europe appear well into the 20th century.
The first mention in Spain is in the book “History of Gastronomy” by the
Marques of Parabere in 1930, where it is ridiculed. It is a pedantic view that
shows little respect for this millenarian culinary art. It should be remembered,
though, that before the arrival of cold technology to Japan, sushi consisted
of fermented rice and fish pickled in vinegar. This was due to the absence of
any technology which permitted cold preservation, so that raw fish could only
be eaten in coastal areas.
Real sushi and the quick-fry techniques of Asia have influenced Western
cooking to the point where we have forgotten those long slow cooked dishes
or the ancient ways of preserving tuna.
Tuna before the change
In the West, we have always cooked tuna, even after preserving it. Even so,
old recipe books rarely feature dishes made with tuna. The “Corpus de la
Cuina Catalana (2006)”, for example, has five recipes and Luján and Perucho’s
“Book of Spanish Cooking” (1972) has only two.
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One of the most important recipe collection of the 20th century, the
“Culinaria” of 1932, by J. Rondissoni, incldes six recipes with fresh tuna, and
seven using tuna in oil. Apart from a recipe for grilled tuna, all the others call
for long cooking times.
The 1996 edition of “Larousse Gastronomique”, the first under the guidance
of Joël Robuchon, carried five tuna recipes, one of which was a tartar.
It was the first appearance of raw tuna in Western cuisine. The first work for
the general public which paid homage to the sensual pleasure of red and
white tuna dates from 1998, and was the book “Cook in 10 minutes with
Ferran Adrià.

Blood
meat

Lean loin

Skin

Fatty loin

It includes a tartar of bonito and tuna with tomato and basil, with a photo of
tuna cubes which are seared on the outside but raw on the inside.
Traditional recipes compared with modern cooking
Besides the tuna recipes which appeared in the different collections, there
were also traditional popular recipes for cooking tuna. In 1977, Manuel
Vázquez Montalbán published “L’Art de Menjar a Catalunya”, which has four
recipes for tuna, but also a recipe for bull, or butxi, one of the most unusual
dishes in the Catalan tradition. The first complete recipe for this dish was
included in Josep Lladonosa’s “Gran Llibre de la Cuina Catalana”, and copied
later in the “Corpus de la Cuina Catalana”. The recipe starts with bull, dried
tuna, which is soaked, then cooked with beans, potatoes and snails, fried
onion and tomato and a picada made of saffron, garlic, parsley and hazelnuts.
Jaume Fàbrega did not mention butxi in “El Llibre del peix”, but did mention
other dishes which used the intestines and bull. Another traditional dish is the
pataco of Cambrils. In this case, instead of bull, it is the loin which is used to
make a stew with potatoes similar to butxi.
These traditional dishes required long slow cooking and make use of previous
preserving techniques, while modern cooking pays more attention to the
sensory qualities and explores the limits and possibilities of the products.

Cleaning and cutting
1. First we must remove the skin and the blood meat, which is discarded.

2. Then we must remove the most fibrous part of the loin, which will cook
differently from the rest. We can use this part to make carpaccio by wrapping
it in film and freezing it, only removing it from the freezer to cut fine slices
from it. It must be treated as lean loin when cooked.

Even so, this new cuisine with its scientific and technical approach and
systematic processes has had an enormous influence on traditional cooking.
One paradigm of this is process is marmitako. The recipe books of the late
20th century, such as the “Manual del Pescado” (1995) by José Carlos Capel,
recommend adding the tuna at the end of cooking, in contrast with the
traditional dish where the fish stews for a long time. All the ingredients were
added at the beginning, so that the flavour of the tuna would be transferred
to the other ingredients (pasta, rice, potatoes) and the sauce.

2.5.2.PREPARING THE TUNA
First of all, the tuna must be cleaned and cut correctly. The preparation of the
most common parts, the loin and belly cut are as follows.
Loin
In this section we will look at some parts of the tuna loin from the upper side
of the fish and tell, from the colour of the meat, its fat content.

3. Procedure for cutting up tuna. First separate the loin into shorter pieces (the
Japanese do it to the size of alga nori). Secondly, make a horizontal cut in the
upper part and remove the side piece. You are left with a perfect rectangle.
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4. The Japanese cut is to make smaller triangles (the thickness of sashimi)
from the largest piece. The cut must be perpendicular to the fibres, and the
side to be seared on the hotplate is the one opposite the cut, where the fibres
lie lengthways.

2.5.3. Cooking tests
The same cooking tests are carried out with the different cuts of tuna. The
difference between the leaner and the fatter loin will be gauged and between
the standard belly cut and the part with more fat and fibre. Cooking tests
for the neck and cheek will also be carried out, as well as another for the
parpatana, the chin cut.
The principal characteristics of each test are described, then the positive and
negative results are explained.
A table with the results of the cooking tests will then show the relation
between the parts and the type of cooking.
1. Cooking on the grill
High cooking temperatures imply short cooking times.
This favours the cooking of the parts with more fat and fibre.

Belly
This section on the belly meat shows us parts of the tuna and where there
is more or less fat.

Fatty and
fibrous
belly cut

The best way to cook the most fibrous belly cut, the neck and the cheek
(for a longer time).
The lean and fatty loin do not have a suitable cooking time (the end result
is too dry).

Belly cut

Skin

Cleaning and cutting.
1. Take off the skin
2. Cooking on the hotplate. (at 200ºc and 230ºc)
High temperature cooking, but not as high as the grill. Implies relatively short
cooking times.
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Neck, cheek and fat belly.

Lean loin.

Fat belly cut at 230ºC

Standard belly cut at 230ºC

3. Vacuum cooking
Low temperature cooking and no contact with the cooking medium. The
normal temperature for vacuum cooking fish for immediate consumption
is between 50ºC and 60ºC. If it is not for immediate consumption, and is
intended for preserving, the cooking temperature must be above 65ºC.
Depending on the fibre in the meat, the cooking temperature should be
higher or the cooking times extended.
Standard belly cut.

Leaner loin.

The leanest parts, such as the loin or cheek should be brushed with oil. The
other parts contain enough fat and release it during cooking.

The tests were carried out at 50ºC and 65ºC and there were different
results depending on the piece.
Tests were also run with the addition of 20ml of olive oil.

The cooking times are longer at 200 ºC, and this favours parts which
require longer cooking times because they can spend more time on the
hotplate, but if what is desired is a seared exterior with a tender interior,
the results are not optimal.
The cooking time increases in proportion to the fibre and fat content of the
parts. The parts with the shortest cooking times (around one minute) are
the lean loin, followed by the fatty loin.
The neck requires cooking times of around 10 minutes, and acquires a
golden colour at the highest temperature. The cheek is so fibrous that it
remains undercooked and stringy even after a long cooking time. It requires
further cooking in the oven.

Lean loin at 200ºC

Loin cooked 8’

Cooked belly cut 10’

Cooked loin with olive oil 10’

Cooked belly cut with olive oil 11’

Standard belly cut at 200ºC
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Cooking at 50ºc
We can see in both cases that colour is dull, like a pork fillet.
Cooking the leaner portions without oil results in dryness.
Cooking in a sealed medium also results in an unpleasant acidic sensation.
When oil is added to the leaner portions, both the texture and the taste
improve, becoming more oily as the fat compensates for the acidic
sensation.
Despite extending the cooking times (to 12 and 15 minutes), the cooking
temperature is not high enough to soften the fibres of the portions with
more fat and fibre (cheek and neck), which are therefore inedible.

The leaner portions were still unsatisfactory with the reduced time. The
cheek and neck, however, benefited from the weakening of the fibres,
and produced optimal results for taste and smell. A dual cooking process
(hotplate and vacuum cooking) would improve the taste and the appearance.
4. Cooking in the oven
Dry cooking and high temperatures. Two cooking tests were performed, at
110ºC and 180ºC.
Temperature 110ºc
110ºC is considered the best temperature for cooking fish as less moisture is
lost and the result is smooth and succulent.
The cooking time must be adjusted for the part and size. The more fibre
there is, the longer it has to cook.

Cooking at 65ºC
Generally, the increase in temperature resulted in better-looking meat.
Cooking times were shortened for the leaner portions with less fibre, but
were maintained for those which were deficient when cooked at a lower
temperature.

The leaner portions turn out dry, not very recommendable.
The standard and fat belly portions are good after 10 minutes of cooking.
The neck requires more time in the oven, 18 minutes in total. The result
is tender succulent meat. The cheek produces a similar result although
the extra fibre makes a dual cooking approach recommended (pickling,
for example).
Temperature 180ºc
A second test at 180ºC, which is a more common temperature for oven
cooking, causes greater loss of moisture, so the cooking times must be
shortened.

Lean loin. 6’

Leaner belly cut. 8’

Lean loin. 8’

Fat belly cut 8’

Neck. 12’

Cheek. 15’

Lean loin. 4’

Leaner belly cut. 6’

Fat belly. 6’

Cheek. 10’
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Neck. 10’

Piece of lean loin. 14’

The leaner and less fibrous portions require less time and produce better
tasting and looking results than at 110ºC.
The portions with more fat and fibre (such as the cheek and neck) require
shorter cooking times, and the results are better because the higher
temperatures help to break down the fibres more effectively. The cheek
was cooked again for a further 14 minutes. In this case, the pink colour
was lost as well as a touch of tenderness. It was a little drier than was
hoped.
The piece of whole loin (approx. 400g) was cooked with a pink interior. The
meat was still tender, but it would have been better if cooked for less time.
5. Dual cooking the parpatana, the chin
This is a piece located between the head and the body of the tuna.
It consists of a mass of bone with meat in the inside. The meat cannot be
separated from the bones when raw, so the solution is to separate it after
cooking.

It has been cooked first on the grill (15’ each side) and then finished off in
the oven at 110ºC for 30 minutes.
The result is very tender meat which reminds you of veal or chicken (in
colour and texture). It does not have a pronounced taste of fish, but can
be used in a variety of ways, both hot and cold.

6. Preserved
The purpose of fish preserves is to extend the shelf life of the product and
make use of the less valuable parts.
The tuna is cooked in water just until it is done, then drained and stored in
olive oil and pasteurised.
The cooking time in water will be different depending on the part. The
more fibre, the longer the time.
10 minutes for the different pieces of loin and belly.
15 minutes for the cheek and neck.
Afterwards, it is drained and patted dry with paper. The pieces are placed
in a glass jar, which is filled with olive oil. It is then pasteurised by being
submerged in a vat of boiling water for at least 20 minutes.
The jar is then left to cool to room temperature.
The result is that pieces which have less fat, such as the loin, are made
more palatable, while pieces with more fibre, such as the cheek become
more tender.

7. Pickling
Escabetx is a method of cooking in an acid medium, and preserving in oil. It
is used above all for preparing the toughest and most fibrous meat, and was
used in the past as a way of extending the shelf life of food. All the parts of the
tuna which were not consumed any other way were pickled, and the results
are similar to the preserves in oil.

mediterranean
red tuna

mediterranean
red tuna

70

71
2.5.4. RECIPES.

Table showing the relation between the parts of the tuna and the cooking method.

This list of recipes is the result of a compilation of theoretical and practical
information from different areas that has grown over the course of this work,
and the valuable knowledge obtained from professional chefs.

Pickling brine

Preserved
(oil)

Acid
Marinade

Oil Glaze
(50ºC)

This list of recipes has been compiled with the invaluable help of:

–

+

As in the previous case,
although it’s higher fat
content means that it is
better suited to cooking
on the griddle.

+

++

Fatty Loin

++

++

Glazing in oil at 50ºC is not
an optimal solution, but is
reasonably good due to the
level of fat in this part.

Glazing in oil at 50ºC is not
an optimal solution, but is
reasonably good due to the
level of fat in this part.

+++

+

Vacuum cooking at 65ºC
gives an acceptable result,
although a dual cooking
method (hotplate + vacuum
cooking) offers considerably
improved results.

–

Griddle cooking requires more
time than the other methods.
Dual cooking methods will
make the fibres more tender
and improve the appearance
(hoplate + oven or hotplate +
vacuum cooking).

Neck

+++
Cheek

Cooking criteria
Optimal

Low Temp.
(vacuum) 50ºC

Low Temp.
(vacuum) 50ºC

Braise Stewing

Oven
(180ºC)

Oven
(110ºC)

Hotplate
(230ºC)

Hotplate
(200ºC)

Grill

–

We have tried to make the recipes as varied as possible in terms of cooking
styles as well as complexity of elaboration to ensure that they are within the
reach of all types of cooks and restaurants, while simultaneously maintaining
the effort to combine tuna with our local ingredients to create the school of
tuna cooking of L’Ametlla de Mar, and by extension, Catalonia.

Lean Loin

Oily and
fibrous
belly cut

These recipes are intended to work with tuna from the perspective of our
own Catalan gastronomy. We hope to inspire a new attitude towards this
product because our recipes based on traditional and folk sources are so
limited compared with other seafood. The reason why we have such a wide
range of recipes for red tuna is that we want to inspire cooks to try new ideas
rather than produce a hermetic inflexible book of rules.

The low fat content means
that it is suitable for cooking
at high temperature. The
heat from the griddle is so
strong it will make it dry.

–

Flank or
belly cut

Notes

COOKING METHOD

Raw

Fibre

Part of
tuna

Fat

Relative
amount

Very good

Good

Not
recommended

Marc Miró. Chef of the restaurant La Llotja in L’Ametlla de Mar and the
driving force behind this project. Marc has been working with red tuna
for over 10 years. He knows all of its secrets and has taught us how to
cook it. He is interested in cooking with local products and is always on
the lookout for new combinations and touches that can give his red tuna
personality and local character.
Rosalia Ponsarnau and Josep Margalef, mother and son. The founder and
current owner of the restaurant El Molí dels Avis in L’Ametlla de Mar. She
was trained in traditional cooking, and surprised us all with her dishes of
tuna offal. He is the heir who will take on the culinary legacy of his mother,
and has been trained in the best ways to handle and cut tuna, combining
ancient arts with emerging trends and, for us, new oriental techniques in
the handling of tuna.
The chefs and interns of the Alicia Foundation, especially John Hagedorn,
Jordi Guillem, Fidel Velandia and Marco Covarrubias, who are all from
different countries and have contributed recipes from their culinary
cultures, making the list of suggestions even richer.
The recipes have been written up by a team of 4. For most ingredients, the
amounts are given in grams, but in some cases, determined by the shape of
the product or the type of recipe, the amounts are given in units.
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INDEX OF RECIPES
The recipes are listed below with the page number for the explanation as well
as a photo of the finished dish.
B
Butxi

113

C
Catalan spinach with tuna
Caviar in batter (a la romana)
Colombian pasties with tuna, cheese and mushrooms
Consommé with poached eggs

87
117
110
104

E
“Escudella barrejada” Tuna stew

105

F
Flatbread with preserved tuna
M
“Mar i muntanya” tuna with squilla
Marinated tuna loin with tomato and olive paste
Marmitako fondue
Mediterranean sashimi
Mexican tuna ceviche
N
Noodle casserole with tuna chin (Chef Joaquín Domouso)

85
73
98
107
102
82
93

P
Pickled tuna cheek
Pickled tuna cheek with orange
Pickled tuna cheek and mushroom salad

112
101
83

Q
Quesadillas de tinga with tuna (Mexico)

81

R
Rice with tuna tails
Roast beef of tuna loin with herbs
Russian Salad

99
108
94

S
Shore lunch (Chicago)
Spaguetti luigi pomata
Summer salad with tuna neck
Sweet tuna with mushrooms

97
109
90
74

T
Thon bourgignon
Toasted noodles with tuna
Tuna allipebre
Tuna and artichoke rice
Tuna belly with honey and endives
Tuna burger
Tuna carpaccio with tarragon mustard
Tuna chin sandwiches
Tuna “esqueixada”
Tuna kebab with couscous
Tuna liver with onions
Tuna loin with artichokes and garlic shoots
Tuna loin with ratatouille
Tuna loin with tomato relish and coriander
Tuna marinera ravioli
Tuna meatballs
Tuna neck in oil
Tuna patacó
Tuna romesco
Tuna stock
Tuna with caramelised peach
Tuna with Rosalia’s picada

“MAR Y MONTAÑA”
TUNA WITH SQUILLA

80
111
91
116
78
95
103
77
106
86
114
79
75
88
84
89
115
96
95
100
76
118

Ingredients (for 4 persons):

Method:

150 g. of onion

1. Gently fry brunoise-cut onion and
the peeled tomate without its
seeds.

100 g. of tomato
4 pieces of tuna neck
8 squilla
1 clove of garlic
40 g of parsley
50 g of hazelnuts
Paprika
40 g. of dark chocolate
200 ml of tuna or fish stock
Olive oil
Salt and pepper

2. Once caramelised, add the
tuna stock and reduce it by half.
3. Add the four neck pieces and
let the mixture simmer
for 8 minutes.
4. Sear the squillla on the hotplate
and add them to the pan.
5. Crush the garlic, hazelnuts, grated
chocolate and paprika in a pestle
and add the mixture to the pan.
6. Add pepper and salt to taste,
let the mixture cook for another
two minutes and serve.
Observations:
The tuna replaces chicken in this dish.
It is a version of the traditional dish
of chicken with scampi which Dalí
enjoyed so much.
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SWEET TUNA WITH MUSHROOMS

TUNA LOIN with RATATOUILLE

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

Method:

2 tuna chin cuts

1. Cut the chin into strips and dust
with flour. Fry in olive oil and
set aside.

4 pieces of tuna loin (500 g.)

1. Cut the vegetables into large,
regular cubes. Fry them gently
in olive oil in the following order,
onions and pepper, aubergine and
courgette. Add salt and pepper

200 g of seasonal mushrooms
150 g. of onion
100 g. of tomato
1 clove of garlic
40 g of parsley
50 g of hazelnuts
Flour
Olive oil
Salt and pepper
100 ml of tuna stock or water
1 sprig of thyme

2. Use the same oil to fry the
onion and tomato.
3. Once the onion and tomato
mixture has caramelised, add the
washed and chopped mushrooms
and cook them together
4. Add the stock, the thyme and
the tuna strips and let the mixture
simmer for 15 to 20 minutes.
5. Add a mixture of crushed garlic,
parsley and almonds, let it cook for
a further 5 minutes, add salt and
pepper to taste and serve.
Observations:
This dish has the genuine flavour of
fricandó, Catalan braised beef with
mushrooms.

1 red bell pepper (200 g.)
1 aubergine (250 g.)
1 courgette (150 g.)
2 onions from Figueras (150 g.)
4 mature tomatoes (150 g.)
Olive oil

2. Peel and chop the tomatoes into
cubes, and add them together
with the herbs. Leave the mixture
to cook for 15 minutes.

Salt and pepper

3. Sear the tuna loins on the hotplate.

Herbs (thyme, rosemary, bay leaf)

4. Arrange the seared tuna on top
of a bed of ratatouille.
Observations:
This plate can also be prepared with
the belly cut, and the result is even
more tender.
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77
TUNA WITH CARAMELISED PEACH

TUNA CHIN SANDWICHES

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

Method:

400 g. of tuna belly cut

1. Peel and chop the peach into cubes.

Lettuce

2. Caramelise half of the sugar
in a pan, then add the cream and
the peach and stir until the peach
softens and changes colour.

Tuna Chin

1. Bake the tuna chin in the oven
at 180ºC for about 30 to 40
minutes.

3 viña peaches
200 ml of wine vinegar
50 g. of butter
50 g. of sugar
Olive oil
Salt and pepper
Some leaves of mint

3. Reduce the vinegar with the
remaining sugar. When it is
sufficiently thick, take it off the
heat and reserve.
4. Cut the belly into 8 regularsized pieces and sear them in the
saucepan, leaving the interior raw.
5. Serve the tuna with the
caramelised peaches and the
reduced vinegar. Garnish with a
few leaves of mint.
Observations:
If peaches are not in season, tinned
peaches can be used. In this case,
the cooking time must be reduced.

Aragon-style black olives
Tomato
Mayonnaise
Salt and pepper
8 slices of bread

2. Allow it to cool and pick off
and shred the meat.
3. Make a mixture in a bowl using
the tuna, finely chopped lettuce,
the sliced olives, the cubed
tomato and the mayonnaise.
Add salt and pepper to taste.
4. Spread the mixture on two
slices of bread and then bring
them together. They can be cut
into triangles.
Observations:
This is only one way among many
others of enjoying the chin meat.
The sandwich could also be made
using tinned neck, or any other
leftover pieces from the day before.
The amounts of the ingredients
must be to the consumer’s taste.
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TUNA BELLY WITH HONEY
AND ENDIVES

TUNA LOIN WITH ARTICHOKES
AND GARLIC SHOOTS

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

4 endives

1. Split the endives down the middle
and sear them on both sides in
the frying pan with olive oil until
they turn golden.

6 artichokes

2. Add the honey, orange juice,
orange peel and vinegar, allow
the acid to evaporate and add
the water. Season and allow the
endives to cook. Remove the
endives and caramelise the juice.

50 ml white wine

3. Cut the tuna into pieces and sear
them on the hotplate or frying
pan without oil, leaving the
interior raw.

1. Clean the artichokes, discarding
some of the outer leaves,
trimming the points and scooping
out the heart.

4. Arrange the endives and tuna
on the plate and add the reduced
vinegar and honey as a sauce.

2. Cut the hearts into quarters and
sear them on the hotplate with
olive oil until they turn brown.

Observations:

3. Wash the garlic shoots and cut
them into 2 to 3 cm long pieces.

500 g. of loin with the skin on
(chu-toro), similar to tuna belly
50 g. of honey
50 g of wine vinegar
3 oranges
100 ml of water
Olive oil
Salt

The soft texture of the fat and the
strong umami taste of the tuna belly
are complemented by the bitter
endives and the sweet and sour
honey and orange juice. We can
enjoy all the basic flavours in one
single dish.

500 g of tuna loin
8 garlic shoots
Olive oil
Salt and pepper
Method:

4. When the artichokes are golden,
add the white wine. Allow the
alcohol to evaporate, then cover
the pan and simmer gently.
5. When the artichoke is soft, add
the garlic shoots and let them fry
for 2 minutes.
6. Cut the loin into cubes and sear
them on the hotplate or frying pan
with olive oil and salt. Leave the
interior raw.
7. Arrange all the pieces in layers
of artichoke, garlic shoots and
tuna loin.
Observations:
Easy dishes such as this one usually
combine seasonal produce in the
same pan. In this case, both the
artichoke and the garlic shoots
appear in spring.
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THON BOURGUIGNON

QUESADILLAS DE TINGA
WITH TUNA (MEXICO)

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

Method:

500 g. of tuna neck

1. Put the sugar into a pan
and caramelise it.

12 corn tortillas

1. Soften the tortillas in hot oil,
drain and reserve.

50 g. of brown sugar

Oil for frying

200 ml of dark meat stock

2. When it has turned dark, add the
wine and heat it until the alcohol
evaporates. Add the stock and let
it continue to reduce.

40 g. of butter

Add salt and pepper.

50 g. of (tinned) chipotle chilli paste.

3. Add butter to bind it together.

100 g. of de tomate frito sauce

4. Add the neck pieces cut into
chunks, and let them cook for
about 8 minutes. Serve and
garnish with fresh herbs.

150 ml of fish stock

100 ml of wine from the DO Terra
Alta

Salt and pepper

Observations:
This is a version of the classic dish,
boeuf bourguignon. The genuine
meaty flavour of the stock combines
well with the tuna meat.

70 ml of olive oil
250 g. of tinned tuna loin
250 g. of spring onion

Salt and pepper
150 g. of lettuce
100 g. single cream

2. Cut the spring onions in brunoise,
then fry them in the olive oil.
3. Add the shredded tuna, the
tomato, the stock and chilli paste.
Add salt and pepper to taste. Let
it cook over moderate heat for 10
minutes.
4. Place the tinga mixture in each
tortilla, bend them in half and fry
them. Discard the excess oil and
remove from the heat.
5. Serve them with lettuce and
a little cream.
Observations:
The amount of chipotle chilli should
be varied according to taste. It can
be bought in shops specialising in
imported food.
The tinned tuna can be replaced by
pre-cooked and cold shredded loin.
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MEXICAN TUNA CEVICHE

PICKLED TUNA CHEEK AND
MUSHROOM SALAD

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

Method:

8 corn tortillas

1. Fry the tortillas in oil ensuring
that they stay completely flat.

2 tuna cheeks in pickle sauce (see
recipe for tuna cheeks in pickle
sauce)

1. Cut the tuna cheeks into
irregular-sized portions.

Oil for frying
250 g of tuna loin

Drain and set aside.

200 g. of onion from Figueras

2. Marinate the raw shredded tuna
with the julienne-cut onion,
chopped coriander, lemon juice,
chilli powder, olive oil and salt.
Chill the mixture for at least one
hour in the fridge.

50 g. of lemon juice
70ml of olive oil
30 g. of fresh coriander
1 ripe avocado
5 g. of chilli
Salt

3. Arrange the ceviche on top of
the toasted tortilla and place
slices of avocado on top.

400 g of seasonal mushrooms
300 g. of mixed lettuce (mezclum)
8 cherry tomatoes
Olive oil
Salt and pepper

2. Wash the mushrooms and cut
them up if necessary, then fry
them in olive oil and salt.
3. Wash the lettuce. Cut the
tomatoes in half.
4. Arrange the salad on the plate
with tuna, mushrooms, tomato
and lettuce, and dress it with olive
oil, salt and pepper.
Observations:

Observations:
The original recipe uses habanero
chilli or chile del arbol.

Tinned tuna or other pickled tuna
meat can be used in this recipe.

It can be dressed with Tabasco
sauce.

Other ingredients, such as spring
onions, could be added. Preserved
mushrooms can be used if there are
no fresh varieties available.
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TUNA MARINERA RAVIOLI

FLATBREAD WITH
PRESERVED TUNA

Ingredients (for 4 persons):

Ingredients (for 4 persons):

1 tuna chin
300 g. flour
3 eggs
8 ripe tomatoes
50 g. sugar
100 g. cured cheese
Olive oil
Salt and pepper
Method:
1. Bake the tuna chin in the oven
at 180ºC for 30-40 minutes,
according to size.
2. Blanch and peel the tomatoes,
scooping out the seeds. Put
the tomato pulp and sugar in a
saucepan with a pinch of salt and
a little oil, and gently heat it until it
crystallises.
3. Mix the eggs into the flour one
by one with a pinch of salt. Cover

the mixture with film and let it
rest for 30 minutes.

For the flatbread:

4. Spread the dough out onto a
clean surface, sprinkling flour to
prevent sticking. Flatten it with a
rolling pin.

500 g. flour

5. When the tuna is cooked, use a
fork to remove the flesh and
mix about 150g with half of the
cooked tomato. Add salt and
pepper to taste.

40 g. lard

6. Place small piles of the filling
on one half of the rolled out pasta,
then cover them with the other
half. Cut around the filling to
make the ravioli shape, and seal
the sides by pressing with a fork.

2 aubergines

7. Boil the pasta in salted water for
3 to 4 minutes. Serve immediately
with the remainder of the tomato
sauce and grated cheese on top.
Observations:
Other parts of the tuna, such as
neck or cheek, could be used to
make the filling.

250 ml water
10 g. fresh yeast
2 eggs
10 g. salt
4 red bell peppers
100 g. black olives
200 g. preserved tuna (preserved
tuna recipe)

2. Add the eggs and salt and
continue mixing for 6 more minutes.
3. Add the lard and mix for another 6
minutes. Wrap the dough in film and
leave it to rest.
4. Roast the aubergines and peppers
in the oven. When roasted, peel
them and cut them into strips.
5. Spread the dough out with a
rolling pin and give the flatbread the
shape you want. Sprinkle the strips
of pepper and aubergine on top of
the flatbread and bake it in the oven
at 180ºC for 20-25 minutes.

Olive oil

6. Arrange the tuna and olives on
top when it has finished cooking in
the oven.

Salt and pepper

Observations:

Method:

Many different vegetables, raw
or cooked, can be used with the
flatbread.

1. Mix the flour and fresh yeast in
a bowl. Add 250 ml of lukewarm
water and mix for 6 minutes.

Baked tuna chin could be added at
the end, or any other cooked tuna
that we have kept in the fridge.

recipes

recipes

86

87
TUNA KEBAB WITH COUSCOUS

CATALAN SPINACH WITH TUNA

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

Method:

400 g of tuna loin

1. Cut the tuna into 2cm cubes.

200 g. tuna loin

Paprika

2. Marinade the tuna in the blend of
spices and oil in leave to rest in
the fridge for at least three hours
or, if possible, all night.

2 bunches of spinach or 400 g. of
frozen spinach

1. Peel and brunoise cut the onion.
Fry it in olive oil.

Powdered cumin
Cardamom
200 g of couscous
80 g carrots
40 g of coriander
40 g of parsley
1 lemon
Olive oil
Salt and pepper

3. Impale 3 or 4 cubes of tuna onto
the wooden skewers. Sear them
on the hotplate (if desired, the
cooking can be completed in the
oven).
4. Cook the couscous and once cold,
mix with the chopped parsley and
coriander, with a few cubes of raw
tuna, then drizzle the lemon juice,
salt, pepper and olive oil on top.
5. Serve with two crossed skewers
resting on a bed of couscous.
Observations:
This is a fish version of a meat dish
from the arabic culinary tradition

60 g. raisins
40 g. pine nuts
80 ml mature wine
100 g. onion
Olive oil
Salt and pepper

2. Soak the raisins in the mellow
wine.
3. Toast the pine nuts in a frying
pan with olive oil.
4. If using fresh spinach,
wash it first.
5. Mix the onion with the raisins and
pine nuts, then add the washed
or frozen spinach. Add salt and
pepper and leave to cook.
6. Cut the tuna loin into small cubes.
7. When the spinach is cooked, take
it off the heat and add the tuna.
The tuna will be pink on the
outside and raw inside.
Observations:
This is a version of a classic
bittersweet dish which goes very
well with lean tuna.

recipes

recipes

88

89
TUNA LOIN WITH TOMATO
RELISH AND CORIANDER

TUNA MEATBALLS

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

500 g. tuna loin

1. Blanch, peel and remove
the pips from the tomatoes.

400 g of tuna loin

2. Chop the tomato pulp into cubes
and cook them with the sugar.
Add salt and pepper. Caramelise
the mixture over a low heat for 20
minutes.

2 cloves of garlic

10 mature tomatoes (400 g.)
100 g. sugar
Olive oil
Salt and pepper
Some coriander leaves.

3. Cut the tuna loin into regular
cubes. Sear them on the hotplate
with olive oil, but leave the
interior raw.
4. Arrange the tuna on a plate and
cover with the relish Garnish with
a few leaves of coriander.
Observations:
We could use the belly cut to make
the same dish. The sweetness and
acidity of the tomato go very well
with the oily tuna. This dish can be
accompanied by a refreshing salad
mixture.

2 slices of stale bread
Some leaves of parsley
1 egg
100 g. of onion
150 g. of tomato
40 g of hazelnuts
200 g. of peas
Olive oil
Flour
Milk
Salt and pepper
Method:
1. Use a spoon to separate the
tuna flesh, discarding the fibres.
2. Finely chop the garlic and parsley.
Blend half of the mixture with

the tuna meat, egg, stale bread
soaked in milk, slat and pepper.
3. Shape the mixture into balls
and dust them with flour. Fry
them gently in olive oil. Drain and
set aside.
4. Peel and brunoise cut the onion.
Fry it in olive oil.
5. Blanch and peel the tomato,
scooping out the seeds. Chop up
the flesh and add it to the onion.
Add salt and pepper.
6. Add the meatballs, then add
a little water (or fish or tuna stock)
and let it simmer for 5 minutes
7. Add the peas then let it simmer
for another 5 minutes. Add the
finely chopped garlic and parsley
and crushed hazelnuts at the end
of the cooking time.
Observations:
They are just like real meatballs
made with beef. This is a great way
to use up offcuts of fresh tuna.
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SUMMER SALAD
WITH TUNA NECK

TUNA ALLIPEBRE

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

320 g. of pasta, such as macaroni
or spirals

1. Boil the pasta in plenty of salt
water. Cool and set aside.

300 g of tuna loin

150 g. of tuna neck in oil

2. Cut the ripe tomato into cubes.

3 ñora peppers

200 g. of ripe tomato

3. Make a mayonnaise with egg,
olive oil, salt and pepper.

200 ml of red wine

1 egg

4. Mix all the ingredients together
with the olives.

50 g. almonds

Olive oil

5. Serve with the tuna neck in oil.

Salt and pepper

Observations:

150 g. black olives

This is a classic salad to take on
a summer picnic. An enormous
number of variations are possible:
hard-boiled egg, capers, spring
onion, etc.

400 g. of potato

Half a head of garlic
1 slice of bread
Olive oil
Salt and pepper
Method:
1. Gently warm the wine. Soak
the seeded ñoras in the wine.
2. Chop the peeled garlic, almonds,
bread soaked in the same wine as
the ñoras, the flesh of the ñoras,
salt and pepper.
3. Fry the chopped mixture in
a pan with the olive oil.

4. Peel and chop the potatoes,
then add them to the pan with the
cooked mixture and stir.
5. Add water until the potatoes are
half covered, then salt. Leave it to
cook for 15 to 20 minutes, or until
the potatoes are done.
6. Cut the tuna loin into regular-sized
pieces. Sear them on the hotplate
leaving the inside raw.
7. Put the potatoes and the sauce
on the plate, then place the
seared tuna on top.
Observations:
This dish can also be finished the
traditional way, by adding the tuna
loin to the pan when the potatoes
are cooked, and stir them a few
times, making sure the inside of the
meat cubes are still raw.
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NOODLE CASSEROLE
WITH TUNA CHIN (CHEF J. DOMOUSO)

TUNA ROMESCO

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

400 g of tuna loin

1. Soak the ñoras.

1 tuna chin

6 mature tomatoes (300 g.)

2. Roast the whole tomatoes
and garlic.

8 mature tomatoes (400 g.)

3. Make a mixture using the flesh of
the tomato and garlic, the nuts,
the flesh of the ñoras, the slice of
bread fried in the oil, the mature
wine, the salt and pepper.

1 red bell pepper (150 g.)

2 ñora peppers

(approximately 750 ml).

4. Fry this mixture in a saucepan. If
necessary add a little water to
dilute.

4 cloves of garlic

6. Add the flesh from the seeded
ñoras that we had previously left to
soak.

2 heads of garlic
4 ñora peppers
150 g. of hazelnuts and/or almonds
1 slice of bread
50 ml of mature wine
Olive oil
Salt and pepper

5. Cut the tuna loin into cubes and
add it to the cooked mixture. Stir
it twice and serve.

1 leek
1 green pepper (120 g.)
Fish stock

250 g. Thick noodles (number 3-4)
Olive oil
Salt and pepper

Observations:

Method:

Like the allipebre, this dish can also
be made by searing the tuna on
the hotplate and using the cooked
romesco as a sauce.

1. Bake the tuna chin in the oven at
180ºC for about 30 to 40 minutes.
2. Chop the vegetables (peppers,
leek and garlic) into small cubes and
fry them in the casserole dish with
oil.

3. Blanch peel and seed the
tomatoes, add them to the pan and
let them cook.
4. Add the noodles and let them
cook in the mixture.
5. Add enough (hot) stock to cook
the noodles, but don’t let them get
swamped

7. Add the cooked and shredded
tuna chin to the noodles when they
are cooked.
Observations:
These noodles can also be cooked
with the belly cut, but in this case
the tuna pieces should be added
two minutes before the noodles
have finished cooking.
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RUSSIAN SALAD

TUNA BURGER

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

Method:

Preserved tuna (see recipe)

1. Cut the vegetables into 1cm by
1cm cubes. Boil them in salted
water.

500 g of tuna loin

1. Use a spoon to separate the flesh
of the tuna loin from the fibres.

400 g. potatoes
300 g. carrots
300 g. peas
200 g. green beans
1 egg
Olive oil
Salt and pepper

2. Make a mayonnaise with the egg
and oil, then add salt and pepper.
3. Mix the vegetables
in the mayonnaise.

80 g. spring onion
Some chive leaves.
1 egg
50 g. breadcrumbs
400 g. of potato

4. Shred the tuna and add
it to the mixture.

Sunflower oil for frying

Observations:

Salt and pepper

Other ingredients, such as sliced
olives, can be added. or eggs, etc.
It can be served with a salad or oil
with paprika.

Olive oil

2. Brunoise cut the spring onion and
the chives. Mix them with the
egg, breadcrumbs, tuna flesh and
salt and pepper.
3. Peel and chop the potatoes into
thick slices. Fry them in plenty of
sunflower oil. Drain them and dry
them to eliminate excess oil.
4. Shape the chopped tuna mixture
into hamburger shapes and sear
them on the hotplate or frying pan
on both sides.
5. Serve the tuna burger with
the salted chips and a salad.
Observations:
The hamburger can also be dresses
with garlic and parsley, fried onion or
roasted peppers, etc.
We can also use offcuts of tuna that
we have saved for this dish.
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TUNA PATACÓ

SHORE LUNCH

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

Method:

400 g of cubed tuna loin

1. Brunoise cut the onion and gently
fry it. Add the roughly chopped
pepper and the skinned seeded
tomato.

300 g of tuna loin

1. Cut the potato into cubes and boil
them in water. Set them aside.

2. Add the roughly chopped potato,
the boiled snails, water and salt.

3 onions
300 g. red beans

2. Cut the bacon into strips and fry
them in the oil. Add the onion cut
into eighths, cook the mixture
then set it aside.

3. When the potato is almost
cooked, add the diced courgette.

Flour

3. Boil the red beans with the herbs.

Olive oil

4. Finally add the tuna loin in large
chunks and the picada. Cook for 3
minutes more and serve.

Salt and pepper

4. Coat the pieces of tuna loin with
flour. Fry them and set them
aside.

500 g. snails
100 g. onion
150 g. ripe tomato
500 g. potatoes
1 red bell pepper
1 courgette
Olive oil
Salt and pepper
For the picada:
2 cloves of garlic, saffron, parsley,
50 g.
almonds and 50 ml of mature wine.

Observations:
This dish is very similar to the
cassola de tros (home casserole).
Seasonal vegetables, the most
accessible meat and fish, snails
and a paste made with nuts. This
most traditional way of combining
and cooking ingredients produces
excellent results.

300 g. potatoes
200 g. bacon

Herbs (rosemary and thyme)

5. Mix all the ingredients together
and serve.
Observations:
This is a traditional coastal dish that
was explained to us by a chef from
Chicago.
Families cook it when they go on
fishing trips by the river, and prepare
it using the fish they catch.
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MARINATED TUNA LOIN WITH
TOMATO AND OLIVE PASTE

RICE WITH TUNA TAILS

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

Method:

240 g of tuna loin

1. Dry the bread in the oven at 150º

340 g. of rice

12 slices of a french loaf cut half a
centimetre thick

2. Cut 12 slices of tuna to the size
of the pieces of toast.

200 g. of tuna cut into cubes (from
the tail)

1. Quickly fry the chunks of tuna.
Set them aside.

40 g. black olives
6 anchovies
2 ripe tomatoes without skins or
seeds
1 lemon
12 g. of ginger
60 g of olive oil
Salt
Ground black pepper

3. Make a paste with the black
olives and the anchovies
4. Cut the tomatoes into cubes
and dress them with oil, salt and
pepper
5. Grate the ginger with the oil and
lemon juice. Cover the tuna
pieces with this mixture for 5
minutes.

4 artichokes
1 green pepper
1 onion
1 clove of garlic
2 ripe tomatoes (peeled and seeded)
850 g. of tuna stock
Some strands of saffron
Paprika

6. Cover each piece of toast with
the olive paste, the dressed tuna
and then the pieces of tomato. Top
it all with finely grated lemon peel.

A dash of white wine

7. There are 3 pieces of toast per
person.

Sugar

Observations:
This snack is inspired by the Basque
pintxos.

Salt
Ground black pepper
Extra virgin olive oil

2. Use the same oil to fry the garlic,
pepper, onion, tomato, saffron
and paprika, then add the white
wine, the sugar, salt and black
pepper, and let it reduce.
3. Add the artichokes and the rice
and fry them gently.
4. Gradually add the warm stock
and let it cook for 12 minutes.
Add the tuna halfway though the
cooking time.
5. Let it rest for 2 minutes before
serving.
Observations:
Snails can be added to the recipe.
Other cuts of tuna, such as the
cheek, loin or chin could be used
instead.
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TUNA STOCK

PICKLED TUNA CHEEK
WITH ORANGE

Ingredients (for 4 persons):
Tuna pieces from the cheek or tail (the parts with less fat)
Mineral water
Onion
Green pepper
Garlic
Sunflower oil
Seeded ripe tomatoes
White wine
Aromatic herbs: bay leaf, black peppercorns, thyme, dried orange and lemon
peel, dried fennel stalk, ñora, parsley stalk, saffron...
Salt
Sugar
Method:
1. Fry the pieces of tuna.
Set them aside.
2. Use the same oil to fry the pepper, garlic and onion.

Ingredients (for 4 persons):

Method:

4 small tuna chin cuts

1. Season the tuna cheeks and sear
them in the olive oil. Set them
aside.

1 onion

3. Add the remaining ingredients and the pieces of tuna.

8 cloves of garlic

4. Cover and boil for 1hour and 20 minutes.

200 g of extra virgin olive oil

Leave it to infuse for 2 hours, then strain it.

50 g. of FORUM chardonnay vinegar
(or another high quality vinegar)

Observations:

The juice of two oranges

This stock cannot be made with the parts of tuna with high fat content.

Dried orange peel

2. Gently fry the onion and the garlic
cloves in their skins and ginger.
3. Add the orange juice, vinegar
and stock.

2 bay leaves

4. Add the bay leaf, peppercorns
and orange peel and simmer
gently for 25 minutes.

Black peppercorns

Let the mixture rest.

25 g. of ginger

5. Arrange the pieces of fresh
orange on the plate, placing the
cheek on top with a little onion,
garlic and the cooking liquid.

Tuna stock
Salt
Two fresh peeled oranges

Observations:
Clementines can be used instead of
oranges.
It can be served lukewarm or at
room temperature.
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MEDITERRANEAN SASHIMI

TUNA CARPACCIO WITH
TARRAGON MUSTARD

Ingredients (for 4 persons):

Ingredients (for 4 persons):

Method:

One piece of tuna loin weighing
around 500 g.

1. Wrap the tuna loin tightly in film
and freeze it.

60 g. capers

2. Prepare the vinaigrette with one
part mustard, one part vinegar,
chopped tarragon and four parts
of olive oil.

500 g of tuna loin
80 g of sunflower oil
8 g. of salt
1 onion
2 garlic cloves
16 raspberries
8 raw almonds
Chives
Aromatic Mediterranean herbs:
bay leaf, thyme, dried orange peel,
grated lemon peel, anchovies and
black olives
1 lemon
Method:
1. Prepare the marinade: caramelise
the sunflower oil and the sugar,
then add the onion and garlic and
fry them, adding the rest of the
ingredients and letting it all infuse

over a slow heat for 30 minutes.
Strain and set aside.
2. Finely slice the tuna sashimi style,
and arrange them harmoniously
on the plates.
3. Add salt and pepper and the
marinade oil.
4. Finally add the raspberries
and sliced raw almonds.
5. Garnish with the minced chives
and two slices of lemon for those
who like a touch of citrus.
Observations:
Tuna belly cut can also be used for a
richer texture. It is the combination
of oriental-style raw fish preparation
with the mediterranean character
of the marinade which gives this
dish a touch of magic. The idea
is to combine the raw tuna with
ingredients that taste different to
the usual ones.

120 g. tomato
Tarragon leaves
Traditional style mustard
Olive oil
Wine Vinegar
Salt and pepper

3. Blanch and peel the tomatoes,
scooping out the seeds. Cut into
small cubes.
4. When the loin is frozen, use a
slicing machine to cut it as fine as
possible.
5. Dress it with four capers, the
chopped tomato, some fresh
tarragon leaves and the mustard
vinaigrette.
Observations:
The idea is inspired by the oriental
taste of finely sliced raw tuna, but
dressed with flavours from our part
of the world. Red fruit, tarragon and
many other fruits, herbs and spices
can all be used to produce a firstclass result.
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CONSOMMÉ WITH
POACHED EGGS

“ESCUDELLA BARREJADA”
TUNA STEW

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

Method:

600 ml. of tuna stock

1. Strain the tuna stock through a
serge cloth, or the finest colander
available.

800 ml. of tuna stock

1. Peel the potato and carrot and
boil them in the stock.

4 quail eggs
Chives

2. Put water to boil with salt.
Add the eggs carefully to ensure
they do not break up. Remove them
after one minute and put them in
iced water.
3. Finely chop the chives.
4. Serve the strained stock with
the poached eggs and sprinkle
the chives on top.
Observations:
The gentle flavour of tuna stock is
used here as though it were chicken
stock, adapting it to a classic French
recipe.

250 g of tuna loin
Chopped garlic and parsley

Cook them for five minutes

1 slice of bread

2. Use a spoon to separate the tuna
flesh from the fibres (150 g.). Mix
it with the garlic and parsley, the
bread soaked in milk, the egg and
the salt and pepper. Shape the
mixture into a ball.

50 ml milk
One egg
100 g. of number 3 noodles
80 g. of rice
100 g. of tender broad beans

3. Shell the broad beans and add
them to the pot, with the rice, the
noodles and the ball.

200 g. of potato

Cook for 15 minutes

120 g carrots

4. Add the chickpeas and the
remaining tuna in one piece (100 g.).

200 g. of cooked chickpeas

Salt and pepper

Cook for another minute and serve.
Observations:
This is a traditional soup in Spanish
cuisine (caldo gallego, cocido
madrileño, cocido andaluz, etc)
adapted for the use of fish.

recipes

recipes

106

107
TUNA “ESQUEIXADA”

MARMITAKO FONDUE

Ingredients (for 4 persons):

Method:

Ingredients (for 4 persons):

320 g of tuna loin

1. Break the tuna into flakes with
your hands as though it were cod.

500 g of tuna loin

80 g. of spring onion

2. Cut the tomato into cubes.

200 g. of onion

80 g. of garlic shoots

3. Brunoise cut the spring onion,
and cut the garlic shoots into
lengths.

150 g. of tomato

200 g. of ripe tomato

100 g. black olives
200 g. of escarole
Olive oil
Salt and pepper

4. Mix the tuna, onion, garlic and
tomato in a bowl, then dress it
with salt pepper and oil.
5. Arrange a bed of escarole on the
plate (a frame can also be used)
and put the mixture on top.
Decorate with the olives.

400 g. of potato

300 ml. of tuna stock
Olive oil
Salt
For the picada: Garlic and parsley,
almonds or hazelnuts.

`4. Peel and chop the potato into
chinks roughly the same size as
the cubes of tuna. Add them to
the frying pan add cook until they
are golden.
5. Add the stock and let it all cook
for a further 15 minutes.
6. Add the picada and serve
immediately.
Serve the tuna cubes with skewers
so they can be dipped into the
mixture.
Observations:

Observations:

Method:

The dish can also be garnished with
olive paste. It is curious to note how
the shredded tuna in this dish is so
similar to the salt cod of the original
recipe in every way, except colour.

1. Cut the tuna loin into regular 2cm
by 2cm cubes.
2. Peel and brunoise cut the onion,
then fry it in olive oil and salt.
3. Add the peeled seeded tomato,
or chopped tinned tomato. Let the
mixture cook.

This dish combines the oriental
tradition of raw fish with a fondue
and the basque marmitako. Each
consumer can choose the degree of
cooking they want for the tuna in its
coating of sauce.
It must be eaten quickly, or the
potato will be overcooked!
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ROAST BEEF OF TUNA LOIN
WITH HERBS

SPAGHETTI LUIGI POMATA

Ingredients (for 4 persons):

Rub it with olive oil and roll it in a
mixture of the chopped herbs. Cook
it in the oven at 160ºC for 10-15
minutes depending on the size of
the loin.

Ingredients (for 4 persons):

Method:

300 g of tuna belly

1. Mince the anchovies and fry them
in the frying pan with the capers
and lemon juice.

2. Boil the potatoes in salted water.
When they are cooked, crush
them and beat them (using a
beater or a fork) with the cream
and butter. If possible, use a
pastry bag.

1 lemon

One 600 g piece of tuna loin.
Thyme
Rosemary
bay leaf
Oregano
300 g. of potato
50 ml of single cream
50 g. of butter
100 ml of wine from the terra alta
region.
100 ml of dark meat stock
Olive oil
Salt and pepper
Method:
1. Season the loin with salt
and pepper.

3. Reduce the wine, add the stock
and let it reduce some more. The
sauce can then be thickened with
piece of butter.
4. Serve a swirl of potato on the
plate with two pieces of cold tuna
with herbs, and accompany it all
with the sauce.
Observations:
This typically British meat dish has
been adapted to the versatile world
of cooking with tuna.

400 g. spaghetti
50 g. capers
8 anchovies
80 g. parmesan cheese (or a cured
sheep’s cheese)
Olive oil
Some basil leaves.
Salt and pepper

2. Boil the spaghetti in salted water,
drain and add to the pan. Mix the
cubes of tuna belly meat with
grated lemon peel.
Stir it around for 1 or 2 minutes. Add
salt and pepper.
3. Serve together with the grated
parmesan, grated lemon peel and
a few leaves of fresh basil.
Observations:
Tuna has always been combined
with citrus fruits such as lemon or
orange. Luigi Pomata is a chef from
the south of Sardinia who is an
expert in cooking all the parts of the
tuna.
This dish reflects the simplicity and
excellence of the fish, by combining
it with few ingredients and
producing a spectacular result.
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COLOMBIAN PASTIES WITH TUNA,
CHEESE AND MUSHROOMS

TOASTED NOODLES WITH TUNA

Ingredients (for 4 persons):

Ingredients (for 4 persons):

Method:

300 g. of number 2 noodles

1. Fry the noodles in abundant olive
oil until golden

250 g. yellow corn flour (P.A.N)
300 g water
10 g. salt
For the filling:
150 g of tuna loin
100 g. mushrooms
150 g. mozzarella cheese
10 g. mediterranean spices (pepper,
oregano, etc)

3. Prepare the filling by sautéing
the sliced mushrooms in the
butter.
4. Grate the cheese and set it aside.
5. use a spatula to spread the
dough into a circle, then add the
mushrooms, the grated cheese
and the tuna cut into chunks. Fold
it over to make a typical pasty
shape.

200 g of lean tuna loin cut into large
cubes
3 cloves of garlic
20 g of parsley
3 ripe tomatoes
1 dry ñora pepper
Olive oil

2. Prepare a picada with the garlic,
parsley, tomatoes and ñora.
3. When the noodles are golden,
add the picada and let it cook for
a moment.
4. Add the water or stock, and wait
for it to boil.

10 g. of butter

6. Fry it in abundant oil at 180ºC until
the pasty crust becomes crispy.
Let it drain on absorbent paper.

Salt and pepper

7. Accompany it with pieces of lime.

5. Add the pieces of tuna loin
and turn off the heat.

Method:

Observations:

Observations:

1. To make the pastry, heat the
water and add the flour and salt
just before it boils.

It can also be accompanied by the
traditional Colombian ají. The lime
is squeezed inside the pasty when
bitten.

2. Take it off the heat and mix it until
there is a smooth soft paste. Let
it rest until it cools down.

Salt and pepper
600 ml of water or fish stock

Add salt and pepper to taste.

The tuna is added at the end to
prevent the flesh from drying out. In
the past, the tuna was cooked until
the meat became dry and brittle.
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PICKLED TUNA CHEEK

Butxi

Ingredients (for 4 persons):

Method:

3 tuna cheeks

1. Cut the tuna cheeks into chunks.

500 ml of water

2. Put the remaining ingredients to
heat in a saucepan together with
the cheek pieces and let it come
to the boil.

Ingredients (for 4 persons):
1 tuna stomach
1 tuna heart
8 cloves of garlic
40 g of parsley
2 ñora peppers
1 choricero pepper
2 slices of bread
1 tomato
2 bay leaves
500 g. of potato
Olive oil, salt and pepper

500 ml of red or white vinegar
400 ml of 0,4º olive oil or
sunflower oil
4 ripe tomatoes
2 onions

3. Let the mixture simmer over
medium heat for 30-40 minutes.

One head of garlic

4. Let it cool down and keep it
in the fridge until it is served.

30 g. of paprika

Observations:

1 sprig of thyme

We recommend this be served on
a bed of onion relish and sprinkled
with reduced bitterweet vinegar.

1 sprig of rosemary
1 cinnamon stick
2 bay leaves
Salt and pepper

Method:
1. First of all, the stomach must be
cleaned by scraping it with a
sharp knife both inside and out to
remove the gummy substances
and the hard parts.
2. Boil the offal in salted water and a
few bay leaves until they are soft
(at least two hours). Once cooked,
they can be cut into cubes.
3. Crush the garlic, parsley, ñoras
and the soaked pepper with the
fried bread and the cooked and
peeled tomato.

4. Put a pot on the heat with plenty
of olive oil, and fry the picada.
Then add the peeled and crushed
(not sliced) potatoes and the tuna
heart and stomach.
5. Add enough water to cover it, salt
and two bay leaves. Let it cook
over a medium heat until the
potatoes are cooked.
Observations:
This is a traditional dish from
l’Ametlla de Mar which was cooked
by the fishermen’s wives the day
before the men went out to sea.
They would eat it in the morning
for the energy to keep them going
all day. Today there are only a few
houses in the town where it is still
prepared, because it has a strong
flavour which people are no longer
accustomed to. The fishermen eat it
out on their boats.
To thicken the sauce at the end
of the cooking time, the potatoes
should be taken out and crushed
with a fork, then put back into the
sauce. Liver can also be added.
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TUNA LIVER WITH ONIONS

TUNA NECK IN OIL
Method:
1. We must first make brine
(a mixture of salt and water) to
the right strength. The traditional
method is to put a fresh egg in a
transparent vessel full of water.
Then add salt to the water and stir
until it dissolves..
When the correct concentration of
salt for brine is reached, the egg will
float in the middle of the water.
2. Put this solution into a saucepan
(leaving behind any salt which has
not dissolved and remained at the
bottom of the vessel). Add the
pieces of tuna neck.

Ingredients (for 4 persons):
1 tuna liver

3. Cut the tomatoes into pieces
with skin and seeds.

Cayenne pepper

4. When the onion is cooked
(approx. 20 minutes) add the
tomato and cook over a medium
heat for 15 more minutes.

100 ml white wine

5. Add the wine and let it evaporate

Olive oil

6. Finally add the seasoned pieces
of liver on top of the mixture, but
without overlapping.

5 onions
4 ripe tomatoes

Salt and pepper

Method:
1. Wash the liver and cut it into
slices which are not too thin.
2. Thick julienne cut the onion,
and fry it in the casserole dish
with abundant olive oil and salt
until golden.

3. Cover the saucepan with an
upside down plate to prevent the
flesh coming into contact with
the air, which would cause it to
change colour (to yellow).

7. Let them cook for 8-10 minutes
until the liver is cooked, but not dry.
Observations:
This type of dish is useful for using
dry meat left over from the previous
day.
Any other part of the tuna could also
be used as well.

4. Cook it for 25 minutes, take it
off the heat and let it cool down in
the same water.

Ingredients (for 4 persons):
4 pieces of tuna neck
Olive oil
Bay leaf and peppercorns
Salt
1 egg

5. Take the pieces of tuna neck out
of the water, dry them thoroughly
and pack them tightly into glass
containers.
6. Add a few bay leaves and black
peppercorns, then cover them
with olive oil and seal the
containers.
7. To sterilise them, boil them in
water for at least 30 minutes.
Observations:
The salt which is left in the vessel
where the brine is made is the
amount of salt which would spoil
the final result by making it too salty,
if it were left in.
This can also be prepared with loin,
belly or other parts of the tuna
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TUNA AND
ARTICHOKE RICE

Ingredients (for 4 persons):
6 artichokes
600 g. of loin with the skin on (chutoro), with as much fat as the tuna
belly
3 garlic cloves
40 g of parsley
3 ripe tomatoes
1 ñora pepper
500 g. bomba rice
1 litre of water or fish stock
Some strands of saffron
Olive oil
Salt
Method:
1. Take off the outer leaves of the
artichokes, trim the points and
peel them back. Cut them into
quarters.
2. Cut the tuna belly into rectangles
measuring roughly 2 cm x 2 cm
x 5 cm

CAVIAR IN BATTER (A LA ROMANA)

3. Crush the garlic, parsley, soaked
ñora and the raw, peeled
tomatoes.
4. Gently fry the artichokes in olive
oil until they begin to turn golden.
Add the picada and cook the
mixture.
5. Add the bomba rice and let it
gently fry for a few minutes.
6. Add the water or fish stock Turn
up to a high heat.
Add the saffron.
7. Lower the heat after 8 minutes,
then wait a further 4 minutes
before adding the pieces of tuna.
8. Let the rice finish cooking
(approx. 5 minutes), let it rest a
few minutes then serve.
Observations:
This rice dish can be prepared with
other pieces of tuna, but it is the
parts with more fat and gelatine
which work best, such as the flank
or neck.

Ingredients (for 4 persons):

Method:

1 tuna egg sac

1. Put the tuna eggs very carefully
into abundant salt water with a
bay leaf, and bring to the boil. Do
not let it boil too much, because
the sac may burst.

Flour
Egg
bay leaf
Olive oil
Salt

2. After approximately 30 minutes
(depending on the size), cool
it with water and lower the
temperature.
3. Cut it into slices between 1 cm
and 2 cm thick and coat it first
with flour, then with beaten egg.
4. Fry them in abundant olive oil
until the batter swells up and
turns golden.
Observations:
This tastes similar to chicken
or frog’s legs. It is best served
accompanied by a salad and a little
garlic and oil, or mayonnaise.
We would like to thank Rosalia for
this discovery!

recipes
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TUNA WITH ROSALÍA’S PICADA

Ingredients (for 4 persons):
800 g of tuna loin
150 g. of toasted almonds
4 garlic cloves
2 tomatoes
40 g of parsley
250 ml white wine
Paprika

Dilute the mixture with half of the
white wine, until the texture is thick
but spreadable.
4. Spread the picada over the pieces
of tuna and season them. Sprinkle
paprika over them.
5. Put the rest of the wine in the
casserole dish without pouring it
over the pieces of tuna.

Salt

6. Cook them at 170º for 5 minutes.
On removing it from the oven, stir
the sauce in the casserole dish
to thicken the sauce as though it
were a pil-pil.

Method:

Observations:

1. Season and dust the tuna with
flour. Fry it gently in olive oil.

At the beginning of the 20th century,
this dish was regarded as the
dish of the wealthy. It is a typical
legacy of medieval times, cooked
with a picado and white wine. In
the distant past it would have had
cinnamon and sugar on top instead
of paprika and salt.

Flour
Olive oil

2. Place it in a casserole
or oven dish
3. Crush the garlic, raw peeled
tomatoes, parsley and almonds.

mediterranean
red tuna

mediterranean
red tuna
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