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Full sun in the salt marshes, water covers everything and is saltier than 
the sea, the breathless air, the tides flowing… and there they are, standing, 
green, incomprehensibly fresh and lush. Hard wind splashed with salt, 
dry landscape, rocks and sands, behind the dune a tearing aroma… and 
there they are with sensitive flowers and irreverent leaves.

This guide is about some disconcerting marine vegetables that are worth 
knowing (and eating). They grow under extreme conditions, and are 
called halophytes, because of their tolerance to salt. The halophytes here 
presented come from the privileged surroundings of the Ria Formosa 
Natural Park and other enclaves on the Algarve Coast.

Bringing together commercial production (RiaFresh®), chemistry 
(CCMAR, UALG) and cuisine (São Gabriel) into a research endeavour 
seemed natural that and was crystallized into a dynamic project in 
which the vegetables were cultivated under specific conditions to induce 
particular sensory and biochemical traits.

After each cultivation cycle, plants were harvested and immediately 
analyzed, and evaluated by a panel of tasting specialists until the desired 
product was obtained: marine vegetables with sustainable agronomic 
yield, improved nutritional and beneficial properties for human health 
with refined and extended gastronomic applicability.

This document is structured in product sheets. For each of the species, 
there is a botanical note, suggestion for the best gastronomic use and a 
synthesis of the most outstanding nutritional and functional properties.

The purpose of this guide is to contribute to the careful expansion of the 
culinary use of halophyte plants, so that, in addition to their aptitude as 
a healthy alternative to the use of salt, they are a differentiating element 
in the gourmet cuisine.

Use, test, appreciate, and enjoy the wonderful salty vegetable experience!

Miguel Salazar
RiaFresh® Manager
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THE XTREMEGOURMET 
PROJECT



Agro-On is a company established in the Algarve with a strong drive 
for innovation in the agri-food sector. Our venture started in 2011 with 
the purpose of researching and cultivating halophyte plants. It currently 
produces over ten different species of marine vegetables under the 
RiaFresh® brand. Salicórnia Natural da Ria Formosa® (Samphire) is the 
best-known product, considered to have better organoleptic properties 
than the product harvested from the wild and other samphires on the 
market.

The project XtremeGourmet – Extremophile Plants in Gourmet Cuisine– 
has as its main ojective to reinforce research, technological development 
and innovation concerning halophytes. Agro-On is the leading entity 
and the University of Algarve the Copromotor, with the participation 
of the Center of Marine Sciences (CCMAR), the Faculty of Science and 
Technology (FCT) and the Institute of Engineering (ISE).

This initiative aims to help implement a form of sustainable agriculture 
that promotes the consumption of healthy products with additional 
benefits for the consumer. It also intends to establish objective quality 
standards and deepen the knowledge about the physiological responses 
and functional properties of these marine plants. Finally, it will help to 
strengthen economic activities boosting regional development based on 
indigenous resources.

The XtremeGourmet project (ALG-01-0247-FEDER-017676), which has 
the support of Portugal and the EU through the FEDER fund, has given 
rise to date, in addition to this guide, to four scientific publications, four 
theses and reports, participations in three seminars, eight conferences 
and workshops and ten fairs and exhibitions.
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AUTHORS
MIGUEL SALAZAR

LUÍSA BARREIRA

Born in Haro, La Rioja, in Spain. He 
is the founder and manager of the 
company Agro-On, which owns 
the RiaFresh® brand. Agronomist 
and PhD in Agronomic Engineering. 
Senior agronomy consultant. Was 
a collaborator in the Department of 
the Environment, the Department 
of Agriculture and the Institute of 
Research and Agri-food Technology 
(IRTA) of the Government of Catalonia. 
Worked for Applus (Agrifood and 

Certification) and in several engineering offices. Involved in tasks in 
several Research Centers, participates in more than fifteen national 
and international research projects. He is the coordinator of the 
XtremeGourmet project.

Born in Loulé, in the Algarve, she is a Professor at the Department of 
Chemistry and Pharmacy at the Faculty of Sciences and Technology 
of the University of Algarve and Principal Investigator at the Center of 
Marine Sciences (CCMAR). PhD in Marine and Environmental Sciences, 
specializing in Aquatic Environment, she has participated in several 
projects for the biotechnological development of different marine 
organisms, including XtremeGourmet, of which she is the scientific 
coordinator. In this project, among others, she is dedicated to the analysis 
of the chemical and biochemical composition of innovative foods, such 
as halophytes and microalgae, aiming at establishing them as functional 
foods, that is, foods with an adequate nutritional composition and 
sources of compounds with increased benefits for human health.



LEONEL PEREIRA
Born in Pessegueiro / Martinlongo, 
in the Algarve. He has a 25-year 
career, national and internationally 
distinguished with the highest awards. 
Graduated from Lenötre, Alain Ducasse, 
Culinary Institut of America and Chef in 
hotels like Sheraton, Meridian, Pestana, 
Pousadas de Portugal etc. Practices 
a cuisine with deep roots in regional / 
traditional recipes and calls it Bublly & 
Creative, for always trying to apply the 
latest technique to get the maximum 
flavour out of each product. But always with the aim of comforting and 
surprising his guests, and in addition to that, he adds the Emotional & 
Sensory part to go a little further through memories and unique moments 
of the past represented in the present.

Since March 2013, he  holded the 
project of Restaurante São Gabriel, 
placed in Almancil, where he made 
a real revolution and revelation 
of what the evolution of local 
flavours is for him. In 2014, he was 
awarded the first Michelin Star. 
In 2015, Leonel was again awarded 
the Chef of the Year award and 
São Gabriel was awarded with 
the Platinum Fork (maximum 
distinction by the same guide). 
In 2016 he was once again 
distinguished with 3 soles from 
the famous REPSOL guide. On 
2017/18/19, he received the 
Platinum Fork in the BCBM guide 
and maintains the Michelin  Star.
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The panel of evaluators responsible for the assessment of the gastronomic 
use of these marine vegetables, coordinated by Chef Leonel Pereira, has a 
common denominator: the passion for cooking, and in particular, the use 
of products linked to the sea.

The team received several series of samples and carried out blind tests, 
answering to surveys that were scrutinized to improve the characteristics 
of RiaFresh® marine vegetables.

We leave here our thanks, for the invaluable work done to:

PANEL OF 
EVALUATORS



Chef Ángel León
Aponiente   

Chef Fernando Cardoso
Feitoria  

Chef Henrique Sá Pessoa
Alma  

Chef João Rodrigues
Feitoria  

Chef Leonel Pereira
São Gabriel 

Chef João Oliveira
Vista  

Chef Louis Anjos
Bon Bon  

Bartender Nelson de Matos
Gusto  

Chef Ricardo Costa
Yeatman  

Chef Vincent Farges
Epur  

Chef João Viegas
São Gabriel  

Chef Alexandre Silva 
Loco  
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RIAFRESH® 
HALOPHYTE 

PLANTS



SAMPHIRE
(Salicornia ramosissima)

The best known of marine 
vegetables, Samphire, grows in 
estuaries, salt pans and low salt 
marshes, on saline and submerged 
soils during high tide. It is an annual 
plant with leaves that form a succulent 
stalk. The adult plant acquires the form of 
a small shrub with different shapes. 

Formerly considered a pest 
in salt pans, it is now 
considered an essential 
ingredient in cooking.

Outstanding nutritional properties

Samphire RiaFresh® is rich in proteins, dietary fibers, vitamin B6 and 
vitamin E, manganese and chromium. It contains ß-carotene, lutein, 
phenols, flavonoids and tannins. It is a source of zinc, which contributes to 
the normal functioning of the immune system.

There are approximately 2 grams of salt and 0.75 grams of sodium in 
100 grams of Samphire RiaFresh®.

1
4



GASTRONOMIC USE
Plant of great versatility, perhaps the most handy of all halophytes.

Presents a great combination of salinity, citrus taste and crispness. In 
addition to all this power, Samphire has a very important feature—its 
colour does not decrease with heating, which makes it perfect for hot 
dishes, such as risottos, where it maintains its hue (perhaps becoming 
even more intense) until the end.

Other suggested applications are: simple or composed salads, ceviches, 
pokes, detox juices, and fish and seafood dishes in general. It is not the 
most recommended for meat, although in combination with kid goat 
or lamb it can help improve the performance of the dish.
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SEA BLITE
(Suaeda maritima)

It appears in clearings in middle 
marshland, or together with 
Samphire in the low marshland, 
usually in soaked sands which are 
flooded in the high tide. Sea Blite is a 
shrub plant with fleshy and succulent 
leaves arranged in a semicircular shape, 
flat at the top, ending in a blunt tip. 
Occasionally it presents shorter 
leaves, similar to a bunch of 
bananas, among the longer 
leaves. Its colour is typically 
green but it can be red or purple. 

Its ashes were used to prepare soda 
used by artisans to manufacture glass.

Outstanding nutritional properties

Sea Blite RiaFresh® is rich in proteins, dietary fibers, vitamin B6, vitamin E 
and chromium. It is also a source of manganese. Contains lutein, phenols, 
flavonoids and tannins. It contains more ß-carotene than raw carrots.1
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GASTRONOMIC USE
Sea Blite has a very marked salty flavour sometimes earthy, which 
makes it different from all other marine vegetables.

Sea Blite performs better when combined with warm dishes (eggs, 
mushrooms), hot dishes (fish and seafood) and possibly pickles.
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SLENDERLEAF ICE
PLANT
(Mesembryanthemum
nodiflorum)
This species is found on slopes of salt 
flats, coastal cliffs and dunes, prefering 
rocky soils.

Slenderleaf Ice Plant gets its name 
because of the vesicles in the 
form of small shiny bubbles 
that line it. The leaves are small 
and fleshy, and encapsulate a 
delicate yellow flower with white 
petals. The colour of its tissues goes 
from green, yellow and orange to purple. 

Its seeds used to be roasted to make flour.

Outstanding nutritional properties

Slenderleaf Ice Plant RiaFresh® is rich in proteins, dietary fibers, 
vitamin B6, chromium and manganese. It is a source of calcium. It 
contains ß-carotene, lutein, phenols, flavonoids and tannins. It is a 
source of copper; copper contributes to the normal functioning of the 
immune system.
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SLENDERLEAF ICE
PLANT

GASTRONOMIC USE
A highly decorative plant with notes of sea salt, and unique features, 
such as highly sensitive citric acidity.

Ideal for use in cold dishes such as carpaccios, simple and composed 
salads, fish and seafood entrees and even detox juices and cocktails.
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SALTWORT
(Sarcocornia fruticosa)

The presence of Saltwort stands 
out in the middle of marshland 
communities, mainly on the banks 
of waterways and channels flooded 
during high tides. Saltwort is a small, 
very branched shrub; the branches are 
straight with leaves reduced to tiny 
scales forming rings along the stalk. 

Its colour is characteristically 
green and dull. Widely distributed, 
its name derives from the Greek 
‘flesh’ (sárx, sarkós) and 
‘horn’ (cornia).

Outstanding nutritional properties

Saltwort RiaFresh® is rich in proteins, dietary fibers, vitamin B6, potassium, 
magnesium and chromium. It is a source of calcium, iron and manganese 
and contains ß-carotene, lutein, phenols, flavonoids and tannins. It is rich 
in magnesium; it has almost as much magnesium as nuts.2
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GASTRONOMIC USE
The fleshy tips of Saltwort can be eaten fresh, in salads or soups, or 
boiled, as it sustains high temperatures, up to 140 ºC.

Its slightly bitter taste makes it a great and surprising alternative to 
asparagus, to combine with scrambled eggs and mushrooms. It can 
also be used in cataplanas, stews, “malandrinho” rice, and in some 
meat stews.
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SEA FINGERS
(Disphyma crassifolium)

Sub-spontaneous plant in cliffs 
and clearings of high marshland; 
Sea Fingers has a prostrate shape, 
with leaves located in the opposite 
stalk in groups of two or three, 
characteristically in the form of slightly 
rounded triangular pyramids. The 
flowers are purple or pink. 

The foliage of this species has 
the ability to slow down the 
spread of fire.

Outstanding nutritional properties

Sea Fingers RiaFresh® are rich in proteins, dietary fibers, vitamin B6 and 
chromium. They contain ß-carotene and lutein. They are rich in chromium; 
chromium contributes to the maintenance of normal blood glucose levels.2
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GASTRONOMIC USE
This plant is characterized by a singular beauty and elegance, a true 
“princess” in the halophytes realm, which gives it great decoration 
power in a plate. With a crunchy texture, giving an aqueous, slightly 
bitter explosion in the mouth followed by a residual astringency.

It should be consumed fresh and always cold, to better enjoy all the 
particularities of its taste. Some recommended combinations of Sea 
Fingers are: gazpachos, jellies, frappes, hail, all starters with fish or 
seafood and some with meat. 2
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GOLDEN SAMPHIRE
(Inula chritmoides)

Uncommon, but adapted to various 
ecological conditions, Golden Samphire 
appears in salt marshes and slopes 
of salt pans and estuaries, eventually 
in rocky formations and coastal cliffs. 
It is a bush of leaves with the shape of 
a spearhead and small cracks that 
appear in ascending branches. It 
features attractive, bright yellow 
coloured flowers.

Its name is thought to derive 
from the Greek ‘purify’ (enàein) 
in reference to the properties of some 
plants of this genus.

Outstanding nutritional properties

Golden Samphire RiaFresh® is rich in proteins, dietary fibers, vitamin B6 
and chromium. It is a source of calcium, magnesium and manganese. 
Contains ß-carotene, lutein and tannins. It contains as much antioxidants 
as blueberries.
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GASTRONOMIC USE
Golden Samphire leaves have a surprising intensity on the palate with 
an enveloping flavour reminiscent of cumin or fennel, due to its great 
aromatic depth. Good spicy pepper surprise at the end of the tasting. 

Very interesting plant that can provide a “twist” in detox juices, 
cocktails, combining also well with ice cream, salads in general and 
in fish sauces. It is not the most suitable for hot dishes, as it does not 
resist well to temperatures above 40 ºC. 

Moderate use is recommended since it tends to overimpose on other 
flavours.
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SEA ROCKET
(Cakile maritima)

It can be found in dunes with tidal 
accumulations and, sometimes, in 
places stirred by man, always sandy 
and somewhat salty. Sea Rocket 
owes its name to the shape of its 
leaves, with very pronounced, rounded 
cutouts, similar to those of the arugula, 
but much fleshier. It has delicate lilac 
flowers.

It belongs to the mustard 
family, which predicts some 
of its organoleptic characteristics.

Outstanding nutritional properties

Sea Rocket RiaFresh® is rich in proteins, dietary fibers and vitamin B6. It is a 
source of manganese. Contains ß-carotene and lutein. It is rich in vitamin E; 
vitamin E contributes to the protection of cells against unwanted 
oxidation.
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GASTRONOMIC USE
Slender plant of great potency in terms of flavour. The bitter taste of 
Sea Rocket stands above all, which is a characteristic common to all 
rockets. However, its power can sometimes exceed the tolerance of 
the best trained taste buds.

Do not go after its beauty; it should be used in adequate amounts 
adjusted to the main ingredient. It can be used in cold or even hot 
dishes such as rice, since it tolerates heat, maintaining its intense 
green colour even after cooking. 2
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ICE PLANT
(Mesembryanthemum
crystallinum)

Outstanding nutritional properties

The Ice Plant RiaFresh® is rich in proteins, dietary fibers and vitamin B6. 
Contains ß-carotene and lutein. It is a source of manganese; manganese 
contributes to the normal energy-producing metabolism.

The Ice Plant is an herbaceous 
vegetable that stands out for being 
densely covered by large crystalline 
capsules. It is found on coastal cliffs 
and does not have a substrate type 
preference. From the Ice Plant, 3 
products can be obtained: firstly, large 
leaves, which are more than 10 cm 
long, and are known as Glacial 
Lettuce; secondly, the remaining 
leaves, called Ice Plant, are up to 
5 cm long, rounded at the apex and 
with wavy edges. The Ice Plant Flower 
is an authentic jewel of nature.

The Ice Plant is used in cosmetics as an 
ingredient in anti-wrinkle preparations, it is 
also called ‘Plant of Life’.
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GASTRONOMIC USE
The Glacial Lettuce and especially the Ice Plant are visually stunning 
and appealing. In the mouth, they are very fleshy and velvety. They 
have an intense flavour, releasing a large amount of water in the form 
of crunchy drops. A marine ecstasy! It should be preferably used in 
cold dishes or as a basis for various compositions. Natural oysters on 
these leaves are a delight.

The Ice Plant Flower is a very decorative ingredient, absolutely crunchy, 
naturally salty and slightly citrus; it can be combined with seafood or 
fish. The taste is spectacular, waves breaking, sea breeze, is it really a 
vegetable or a seafood?

2
9



SEA FENNEL
(Crithmum maritimum)

Sea Fennel is almost exclusively 
found in cliffs or spurs on the 
coast, growing between the cracks 
in the rocks. It is a profusely branched 
vegetable, with rounded and fleshy 
leaves with a triangular outline, strongly 
aromatic when squeezed. Its flowers 
appear in groups shaped like an 
umbrella.

Its essential oils are used in 
perfumery. In the past, it was 
commonly used among sailors as 
a valuable aid to prevent scurvy.

Outstanding nutritional properties

Sea Fennel RiaFresh® is rich in proteins, dietary fibers, vitamin B6 and 
manganese. It contains ß-carotene and lutein. It is a source of calcium; it 
contains more calcium than cow’s milk.3
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GASTRONOMIC USE
With strong memories of fennel, parsley and even celery, it can be 
slightly bitter. Sea Fennel is an ingredient with high potential to 
flavour dishes evoking marine sensations. Pay attention to its level of 
intensity, as it can overtake the dish. 

Recommended use in salads or even in stews. It sustains heat very 
well. It is very suitable for making pickles and for flavouring wines and 
cocktails.
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GLAUCOUS GLASSWORT
(Arthrocnemum macrostachyum)

It appears in salt marshes and 
estuaries where it is usually the 
farthest from the waterline. It can 
form bushes higher than one meter 
with woody branches, while leaves are 
reduced to sharp scales.

Glaucous Glasswort is known to have 
digestive properties and its ashes 
were used to produce soap.

Outstanding nutritional properties

Glaucous Glasswort Riafresh® is rich in proteins, dietary fibers, vitamin B6 
and manganese. It contains ß-carotene. It contains more antioxidants like 
lutein than raspberries.3
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GASTRONOMIC USE
Fleshy, crunchy, with a velvety green colour and grayish tones it can 
be remarkably different from its cousins Samphire and Saltwort. Its 
slightly salty taste leaves a pleasant and subtle sweet feeling after 
taste.

Great for pickles, and goes well with smoked fish, salmon, swordfish, 
eel, herring etc.
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