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Abstract
Seaweeds are primary producers in marine environments and they are rich in proteins, minerals, vitamins, polyunsaturated fatty acids, soluble dietary fibers
and bioactive antioxidants. Since they contain valuable substances, seaweeds have been used for functional food sources in recent years. These special foods
may provide a health benefit beyond nutrition and they could reduce the risk of disease. In Turkish coastal waters, having wide biodiversity, the genus of
Gracilaria (Rhodophyceae), Cystoseira (Phaeophyceae), and Ulva (Chlorophyceae) can be evaluated as functional foods. However, there isn’t any industry on
culturing and/or processing of these valuable seaweeds. This study will review that seaweeds which could be evaluated as functional food industry in Turkey.
Seaweeds
Seaweeds are found in all coastal areas of the world, in all climatic zones
from the warm tropics to the icy Polar Regions and they are by far the most
abundant primary producers (Mouritsen, 2013). Seaweeds (macro algae)
are traditionally classified according to chemical and morphological
characteristics, with special relevance to the presence of specific pigments,
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which determine the inherence to one of the three algal divisions: brown,
red and green algae (van den Hoek et al. , 1995; Barsanti and Gualteri,
2006). A greater diversity in biochemical composition of seaweeds paves the
path to explore variety of compounds in their composition with a wide
range of physiological and biochemical characteristics, many of which are
rare or absent in other taxonomic groups (Holdt and Kraan, 2011). Knowing
the benefits associated with the seaweeds through the experience, seaweed
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has been used as an important dietary component for centuries in countries
Figure 2. Sample of seaweed products as functional foods.
like China, Japan, and Korea. In addition, seaweeds are an important source
of hydrocolloids: agar and carrageenan obtained from Rhodophyta and
Functional Foods
alginate obtained from Phaeophyta. These hydrocolloids are widely used,
Functional foods defined as foods or dietary components that may provide a
mainly in the food industry, as thickeners and gelling agents (Freile-Pelegrin
health benefit beyond basic nutrition (Hanninen and Sen, 2008). The
and Robledo, 2014). However, seaweeds -are attracting increasing attention
beneficial effects could be either maintenance or promotion of a state of
as a valuable food source in other parts of the world, and growing interest is
wellbeing or health and/or a reduction of risk of a pathologic process or a
developing to explore all possible seaweed intervention including functional
disease (Roberfroid, 1999). Functional foods include everything from natural
food product development (Mendis and Kim, 2011).
foods, such as fruits and vegetables endowed with antioxidants and fiber, to
fortified and enriched foods, such as orange juice with added calcium or
additional carotenoids, to formulate ready to drink beverages containing
antioxidants and immune-supporting factors (Wildman and Kelley, 2007).
The global market for functional foods is expected to reach USD264.4 billion
in 2013, with a compound growth rate of 7.4% (Abu-Ghannam and Cox,
1
2014). This situation has created a surge of research activity in identifying
new ingredients and raw materials with beneficial health properties for the
development of functional foods from both terrestrial and marine sources
(Walsh and Watson 2011).
Seaweed Species as Functional Foods in Turkey
Turkey is surrounded by four seas (Mediterranean Sea, Aegean Sea, Sea of
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Marmara and Black Sea) and it has a diverse seaweed flora. Total number of
Figure 1. Seaweed species could be evaluated as funcitonal foods in Turkey. 1. Gracilaria verrucosa,
seaweed species along the Turkish coasts is about 586 (Taşkın et al.,
2. Ulva rigida, 3. Cystoseira barbata.
2008;2011). The species of Gracilaria, Cystoseira and Ulva are economically
Table 1. Nutritional values of three seaweed speices in Turkey
important seaweeds which occur in significant quantities in Turkey.
However, there haven’t any industry on culturing and/or processing of these
Species
Protein
Lipid
Ash
Carbohyrate
References
valuable seaweeds. Until now, studies on seaweed in Turkish coastal waters
(%)
(%)
(%)
(%)
have concentrated on taxonomy and sampling surveys. There are limited
G. verrucosa
20.7
4.5
10.0
52.4
Ak et al., 2011
studies of proximate composition of them. But, Red algae Gracilaria
C. barbata
5.18
1.44
26.32
59.94
Cirik et al.,
verrucosa, Brown algae Cystoseira barbata and Green algae Ulva ridiga
2010
posses nutritional values and contain the natural bioactive compounds that
U. rigida
23.87
4.98
22.92
48.23
Ak et al., 2015
can be evaluated for functional foods (Ak et al., 2015; Cirik et al., 2010;
1
2
Table 2. Fatty acid profiles of three seaweed in Turkey ( Öztaşkent and Ak 2016; Ak et al., 2015).
Öztaşkent and Ak, 2016). The nutritional values, fatty acid profiles and
polysaccharide values of these three species are given Table 1,2 and 3.
Species
Fatty Acids
C16:0 C18:1 C20:3n3 C22:6n3
G. verrucosa 1 25.67 15.01
C. barbata
U. rigida 2

1

30.39 25.45
36.72 37.97

2.48
7.49
-

0.23
0.55
4.05

ΣSFA

ΣMUFA

ΣPUFA

Table 3. Polysaccharides amounts of three seaweed in Turkey (1 Ak et al., 2011; 2Cirik et al., 2010;
3Öztaşkent and Ak 2016).

37.33

19.98

47.70

Species

Name of Polysaccharides

Amount ( dw %)

17.11

G. verrucosa 1

Agar –agar

21.9

C. barbata 1

Na Alginate

17.30

U. rigida 2

Ulvan

38.01

48.37
41.93

34.83
45.78

12.30

Conclusion
Seaweeds are valuable resource for functional foods. Their proteins, peptides and amino acids have shown positive bioactive effects in the treatment of
diabetes, cancer, and AIDS and the prevention of vascular diseases. Also, lipids from seaweeds have high percentages of the omega-3 fatty acids and have been
tested positive as immune stimulants, decreases the concentration of cholesterol in animal and humans. In addition, they accumulates the desired minerals
and trace metals. From day to day, the number of functional foods obtained from seaweeds is increasing. In order for Turkey to be able to take its place in this
developing market, culturing and processing technologies of seaweeds such as Gracilaria, Cystoseira and Ulva are planning to develop.
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