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ABSTRACT
This study evaluated the chemical composition and antioxidant activity of fatty acids from the marine 
red algae Pterocladiella capillacea (S. G. Gmelin) Santelices & Hommersand 1997 and Osmundaria 
obtusiloba (C. Agardh) R. E. Norris 1991. The gas chromatography mass spectrometry (GC-MS) identified 
nine fatty acids in the two species. The major fatty acids of P. capillacea and O. obtusiloba were palmitic 
acid, oleic acid, arachidonic acid and eicosapentaenoic acid. The DPPH radical scavenging capacity of 
fatty acids was moderate ranging from 25.90% to 29.97%. Fatty acids from P. capillacea (31.18%) had 
a moderate ferrous ions chelating activity (FIC), while in O. obtusiloba (17.17%), was weak. The ferric 
reducing antioxidant power (FRAP) of fatty acids from P. capillacea and O. obtusiloba was low. As for 
β-carotene bleaching (BCB), P. capillacea and O. obtusiloba showed a good activity. This is the first report 
of the antioxidant activities of fatty acids from the marine red algae P. capillacea and O. obtusiloba.
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INTRODUCTION

Oxidative stress represents a considerable increase 
in the intracellular concentration of oxidizing 
species, such as reactive oxygen species (ROS), 
simultaneously accompanied by the loss of 

antioxidant defense. This process can cause tissue 
damage or cell death, which occurs primarily by 
necrosis and apoptosis. Also, the oxidative stress 
plays a key role in inflammatory processes, aging 
and diseases such as atherosclerosis, cancer, 
central nervous system disorders, arthritis, 
diabetes, cardiovascular and neurological disorders 
(Parkinson’s and Alzheimer’s) (Boisvert et al. 
2015, O’Sullivan et al. 2011, Tierney et al. 2013).
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In addition to the damage caused to cellular 
components, ROS can also breakdown fatty acids 
present in the food. This change is responsible for 
the development of rancid odor and flavor resulting 
in diminished nutritional quality and safety, due to 
the formation of secondary products, potentially 
toxic (Ngo et al. 2012, O’Sullivan et al. 2011).

Consumption of antioxidants and/or the 
incorporation in food products are intended to 
promote a protective effect against these phenomena, 
thus extending the food shelf life. Several synthetic 
antioxidants, such as butylhydroxyanisole (BHA), 
butylated hydroxytoluene (BHT) and tert-
butylhydroquinone (TBHQ), are available on the 
market, being widely used in food industries. The 
drawback in the use of these chemical compounds 
lies in the fact that some toxicological studies 
have proved that, depending on the concentration, 
synthetic antioxidants can promote the development 
of tumor cells in rats (Huang and Wang 2004, Souza 
et al. 2011).

Given the toxic and carcinogenic effects caused 
by synthetic compounds, the search for natural 
antioxidants has attracted considerable attention 
in the last decade. Studies have examined marine 
organisms for being promising sources of bioactive 
compounds with valuable nutraceutical and 
pharmaceutical potential, including algae, which 
are among the richest sources of biologically active 
molecules with different properties (Dolatabadi 
and Kashanian 2010, Ngo et al. 2011).

Marine algae live in complex habitats and 
are subjected to wide fluctuations in temperature, 
salinity, light, nutrients, contaminants like heavy 
metals etc., and thus naturally forced to adapt to 
changing environmental conditions, producing a 
wide range of primary and secondary metabolites 
that cannot be found in other organism from 
terrestrial environments (Francavilla et al. 2013, 
Lordan et al. 2011, Rodrigues et al. 2015).

Marine algae produce many biologically 
active phytochemical constituents such as volatile 

organic compounds, carotenoids, terpenes, 
chlorophylls, phycobilins, polysaccharides, 
vitamins, steroids, phenolic compounds, alkaloids 
and fatty acids, making them increasingly 
interesting for commercial purposes (Fernandes 
et al. 2014, Francavilla et al. 2013, Hafting et al. 
2015).

The search for new sources of bioactive 
compounds with potentially beneficial properties 
currently has a huge importance in the biomedical 
and pharmacological areas. These compounds 
have various biological activities and may act 
as antioxidant, antimicrobial, antiviral, anti-
inflammatory, antinociceptive, antitumor, 
anticoagulant, and anticonvulsant agents. From 
a nutritional perspective, in Western countries, it 
has seen a greater interest in adopting increasingly 
healthy eating habits and, in this context, algae 
have been treated as functional foods (Alencar et 
al. 2014, 2016, Fernandes et al. 2014, Holdt and 
Kraan 2011, Plouguerné et al. 2014).

In recent years, the lipid composition of marine 
algae has attracted the attention of researchers 
due to the high content of polyunsaturated fatty 
acids, mainly the α-linolenic, octadecatetraenoic, 
arachidonic and eicosapentaenoic acids. This class 
of fatty acids was considered as essential nutritional 
components for humans and animals, playing an 
important role in preventing cardiovascular disease, 
osteoarthritis, diabetes and also presenting antiviral, 
anti-inflammatory, antitumor, antimicrobial and 
antioxidant activities (Kendel et al. 2015).

Henry et al. (2002) reported the antioxidant 
activity of 29 saturated and unsaturated fatty acids 
commercially available. These authors observed 
that most unsaturated fatty acids showed good 
antioxidant activity. These lipophilic constituents 
of marine algae may be useful in the food industry 
for protection against lipid peroxidation due to low 
polarity and ease of dissolution (Huang and Wang 
2004).
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hexane. The hexane extract (Hex) was concentrated 
in a rotary evaporator.

FATTY ACID EXTRACTION

Fatty acid extraction followed the method described 
by Joseph and Ackman (1992). In separate, we 
weighed 80.3 mg and 50.1 mg of hexane extracts 
from P. capillacea and O. obtusiloba, respectively. 
Then, there were added 6 mL 0.5 M NaOH solution 
in methanol; the tubes were taken to a water bath 
at 100°C for 10 min and then cooled to room 
temperature. After cooling, there were added 6 mL 
14% boron trifluoride (BF3) in methanol and the 
tubes were heated again in a water bath, at 100°C 
for 30 min, to occur methylation of fatty acids. After 
cooled to room temperature, there were added 15 
mL saturated solution of sodium chloride, stirred 
and then added with 6 mL n-hexane to extract 
the fatty acid methyl esters. The organic fraction 
(hexane) was analyzed for the composition and 
quantification of fatty acids by gas chromatography 
coupled to mass spectrometry (GC-MS) and gas 
chromatography with flame ionization detector 
(GC-FID).

CHROMATOGRAPHIC CONDITIONS

Gas chromatography mass spectrometry (GC-MS)

The qualitative analysis of fatty acids in the 
form of methyl esters was performed on GC-MS 
(Shimadzu GC/MS QP-2010 Ultra) with silica 
nonpolar capillary column Restek Rtx-5ms (30 
m x 0.25 mm i.d. x film thickness 0.25 μm.) The 
injection volume was 1 µL at a concentration of 
1,000 µg mL-1 of the sample at 1:10.

Chromatographies were made by adjusting 
the injector temperature at 250°C and the detector 
temperature at 200°C. The carrier gas used was 
helium with a flow rate of 1.4 mL min-1. The oven 
temperature was initially kept at 80°C for 2 min 
and then programmed to increasing gradients of 

This study aimed to analyze for the first time the 
composition of fatty acids from lipid fraction present 
in the marine red algae Pterocladiella capillacea 
(S. G. Gmelin) Santelices & Hommersand 1997 
and Osmundaria obtusiloba (C. Agardh) R. E. 
Norris 1991, by GC-MS (qualitatively) and GC-
FID (quantitatively), and to evaluated its “in vitro” 
antioxidant activity.

MATERIALS AND METHODS

COLLECTION AND IDENTIFICATION OF MARINE 
ALGAE 

Specimens of the marine red algae Pterocladiella 
capillacea  (S. G. Gmelin) Santelices & 
Hommersand 1997 were collected in March 2008, 
at the Pacheco Beach, Caucaia, Ceará, Brazil. 
Specimens of the marine red algae Osmundaria 
obtusiloba (C. Agardh) R. E. Norris 1991 were 
collected in September 2010, at the Paracuru Beach, 
in São Gonçalo do Amarante, Ceará, Brazil, both 
in low tide conditions, with the permission of the 
Brazilian Institute of Environment and Renewable 
Natural Resources (SISBIO 33913-1).

Algae collected were washed with distilled 
water to remove impurities and macroscopic 
epiphytes and then placed on absorbent paper to 
remove excess water and frozen at -24ºC until 
analyses.

The species were identified in the Department 
of Fisheries Engineering, Federal University of 
Ceará. The voucher specimens of P. capillacea and 
O. obtusiloba were deposited in the Prisco Bezerra 
Herbarium, Department of Biology of the same 
University, with the numbers 447310 and 56432, 
respectively.

LIPID EXTRACTION

Fresh algae were dried in a circulating air oven at 
40°C for 15 h and then ground. Portions of dried 
material of P. capillacea (134 g) and O. obtusiloba 
(120 g) were exhaustively extracted with cold 
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10°C min-1, from 80°C to 200°C, and 4°C min-1 
between 200°C and 270°C. The mass spectra (GC-
MS) were obtained with the ionization voltage at 
70 eV and registered in a range m/z 30-500 Da.

Each peak in the chromatogram corresponded 
to a compound, each compound was identified 
based on the retention index (considering a 
homologous series of C8-C26 n-alkanes), the Kovats 
Index (KI) by comparing the fragmentation pattern 
of each compound with the mass spectra deposited 
in the virtual database and those reported in the 
literature (Adams 2012).

Gas chromatography (GC) equipped with flame 
ionization detector (FID)

Quantitative analysis was performed on a GC 
equipped with FID using a silica nonpolar capillary 
column Restek Rtx-5ms (30 m x 0.25 mm i.d. x 
0.25 μm film thickness) under the same conditions 
described for GC-MS. The relative amounts of the 
fatty acids in the algae, expressed in percentage, 
were calculated based on the peak areas in the 
chromatograms recorded without using correction 
factors, considering the total area of the peaks at 
100%.

DPPH RADICAL SCAVENGING CAPACITY

The DPPH radical scavenging activity of fatty 
acids from marine red algae P. capillacea and 
O. obtusiloba was determined according to the 
method of Blois (1958). The sample consisted of 
mixing an aliquot of 0.5 mL fatty acids at different 
concentrations (from 12.5 to 100 µg mL-1) and 
2.5mL DPPH methanol solution 75 µM. In the 
blank sample, the DPPH methanol solution was 
replaced with MeOH, and in the control, were used 
only 3 mL DPPH methanol solution. The tubes 
(sample, blank sample and control) were incubated 
in the dark for 30 min at room temperature, and 
absorbance read at 517 nm on a microplate 
reader (Biochrom Asys UVM 340). Ascorbic acid 

was used as positive control. The DPPH radical 
scavenging percentage was calculated according to 
the following expression:

( )
    (%) 1 100%sample blank

control

Abs Abs
DPPH radical scavenging capacity

Abs

 −
 = − ×
  

FERROUS IONS CHELATING ACTIVITY (FIC)

Determination of FIC of fatty acids from marine 
red algae P. capillacea and O. obtusiloba was made 
according to the method of Wang et al. (2009). The 
sample consisted of 1 mL fatty acids at different 
concentrations (from 12.5 to 100 µg mL-1), 1.35 mL 
distilled water, 50 µL 2 mM ferrous chloride and 
100 µL 5 mM ferrozine. In the blank sample, 100 
µL distilled water replaced ferrozine, while in the 
control, 1 mL water was used instead of fatty acids. 
Sample, blank sample and control were incubated 
for 10 min at room temperature, and the absorbance 
read at 562 nm on a microplate reader (Biochrom 
Asys UVM 340). Ethylenediaminetetraacetic 
acid (EDTA) was used as a positive control. 
FIC percentage was calculated according to the 
following expression:

( )
    (%) 100%

control sample blank

control

Abs Abs Abs
Ferrous ion chelating ability

Abs

 − − = ×

FERRIC REDUCING ANTIOXIDANT POWER (FRAP)

Determination of FRAP of fatty acids from marine 
red algae P. capillacea and O. obtusiloba was made 
according to Ganesan et al. (2008). To 1 mL fatty 
acids at different concentrations (from 12.5 to 100 
µg ml-1) were added 2.5 mL 0.2 M phosphate buffer 
(pH 6.6) and 2.5 mL 1% potassium ferricyanide. 
This mixture was incubated for 20 min at 50°C, 
cooled in ice water and then added with 2.5 mL 
10% trichloroacetic acid. After stirring, 2.5 mL 
were taken and mixed with 2.5 mL distilled water 
and 0.5 mL 0.1% ferric chloride. After 10 min 
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incubation at room temperature, the absorbance 
was read at 700 nm on a microplate reader 
(Biochrom Asys UVM 340). As a positive control, 
we used butylhydroxyanisole (BHA). Increases in 
absorbance indicated increases of FRAP, that is, the 
higher the absorbance, the greater the FRAP.

β-CAROTENE BLEACHING (BCB)

Determination of BCB of fatty acids from marine 
red algae P. capillacea and O. obtusiloba was 
performed by the method of Chew et al. (2008), 
with minor modifications. To 400 mg Tween 40 
emulsifier were added 2.5 mg β-carotene and 40 
mg linoleic acid, both solubilized in chloroform. 
Then, the chloroform was evaporated in a rotary 
evaporator, and 100 mL ultrapure water saturated 
in O2 was added. The mixture was vigorously 
stirred to form an emulsion, from which were taken 
3 mL, added with 1 mL fatty acids at different 
concentrations (from 12.5 to 100 µg mL-1) and 
then initial absorbance was read at 470 nm. Tubes 
were incubated at 50°C for 3 hours, after which, the 
absorbance was read again at the same wavelength. 
The two readings performed in microplate 
reader (Biochrom ASYS UVM 340). The 
butylhydroxyanisole (BHA) was used as positive 
control. The antioxidant activity was calculated 
according to following equation. The two readings 
were performed in a microplate reader (Biochrom 
Asys UVM 340).

3  (%) 100%h

initial

Abs
Antioxidant activity

Abs
 

= × 
 

STATISTICAL ANALYSIS

All data were presented as mean ± standard 
deviation. The results were subjected to one-way 
ANOVA, followed by Tukey’s test, whenever the 
null hypothesis is rejected, at 5% significance level 
(p < 0.05).

RESULTS AND DISCUSSION

CHEMICAL COMPOSITION OF FATTY ACIDS OF 
THE HEXANE EXTRACT OF MARINE RED ALGAE 
Pterocladiella capillacea (S. G. GMELIN) SANTELICES 
& HOMMERSAND 1997 AND Osmundaria obtusiloba (C. 
AGARDH) R. E. NORRIS 1991

Lipids represent a large group of natural compounds 
including fats, waxes, sterols, fat-soluble vitamins 
(A, D, E, and K), mono- and diglycerides, 
phospholipids, carotenoids and others. They play 
important biological functions, such as energy 
storage, structural components of cell membranes 
and signaling molecules. Although humans and 
other mammals have several metabolic pathways 
both to synthesize and to catabolize them, some 
essential lipids can only be obtained through diet 
(Francavilla et al. 2013).

Fatty acid composition of Hex extracts from 
red marine algae P. capillacea and O. obtusiloba 
were determined by GC-MS (Figure 1).

The identified fatty acids were classified into 
saturated fatty acids (myristic acid, palmitic acid 
and stearic acid), monounsaturated fatty acids 
(palmitoleic acid, oleic acid and elaidic acid) 
and polyunsaturated fatty acids (linoleic acid, 
arachidonic acid and eicosapentaenoic acid). This 
is the first report on the fatty acid composition of 
marine red algae P. capillacea and O. obtusiloba.

Nine fatty acids were identified in both species, 
corresponding to 100% of the chemical composition 
of Hex extract of each alga. In the marine red alga P. 
capillacea, the main constituent was palmitic acid 
(88.8%), followed by oleic (3.1%), arachidonic 
(2.0%) and eicosapentaenoic (1.9%) acids. In O. 
obtusiloba, the major constituents were palmitic 
acid (55.6%), eicosapentaenoic acid (9.1%), oleic 
acid (8.9%) and arachidonic acid (8.5%) (Table I).

Fatty acid profiles of Hex extracts from marine 
red algae P. capillacea and O. obtusiloba were 
similar, with a difference: the monounsaturated 
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fatty acids, palmitoleic acid, present in P. capillacea 
and nonadecenoic acid, in O. obtusiloba.

The fatty acid profile of P. capillacea showed 
a high percentage of saturated fatty acids (90.6%) 
due to the content of palmitic acid (C16:0), which, 
alone, contributed with 88.8% of the total. Oleic 
acid (C18:1 cis) was the major constituent among 
monounsaturated fatty acids and arachidonic 
(20:4) and eicosapentaenoic (C20:5) acids among 
polyunsaturated fatty acids.

In O. obtusiloba, the percentage of saturated 
fatty acids was 63.4%, due to the contents of 
palmitic (C16:0) and myristic (C14:0) acids, which 
together amounted to 61.6% of the total. Oleic acid 
(C18:1 cis) and nonadecenoico acid (C19:1 n9) 
were the major constituents of monounsaturated 

fatty acids and arachidonic (20:4) and 
eicosapentaenoic (C20:5) acids were the majority 
among polyunsaturated fatty acids.

This is the first report of the fatty acid 
composition of marine red alga P. capillacea and 
O. obtusiloba. Other studies on fatty acids with an 
alga belonging to the same family of P. capillacea 
and O. obtusiloba, Rhodophyta Gracilaria gracilis, 
showed that it is rich in polyunsaturated fatty acids, 
especially arachidonic and eicosapentaenoic acids 
(Francavilla et al. 2013).

Fatty acids present in seaweed are important 
for human and animal health, and are precursors 
of eicosanoids and act as bioregulators of cellular 
processes (Khotimchenko 2005). Polyunsaturated 
fatty acids ω-3, eicosapentaenoic (EPA) and 

TABLE I
Chemical composition of fatty acids of the hexane extract 
from marine red algae Pterocladiella capillacea (Pc) and 

Osmundaria obtusiloba (Oo).

Retention 
time (min) Fatty acids

Relative 
content

Pc Oo
14.15 *Myristic acid (C14:0) 0.9 6.0
16.47 **Palmitoleic acid (C16:1) 1.0 nd
16.78 *Palmitic acid (C16:0) 88.8 55.6
19.33 ***Linoleic acid (C18:2) 0.4 0.8

19.42 **Oleic acid (C18:1 cis) 3.1 8.9

19.51 **Elaidic acid (C18:1 trans) 1.0 2.5

19.80 *Stearic acid (C18:0) 0.9 1.8

21.32 **Nonadecenoic acid  
(C19:1 n9) nd 6.8

22.15 ***Arachidonic acid (20:4) 2.0 8.5

22.28 ***Eicosapentaenoic acid 
(EPA) (C20:5) 1.9 9.1

Total SFA 90.6 63.4

Total AGMI 5.1 18.2

Total AGPI 4.3 18.4

*Saturated fatty acids (SFA);
**Monounsaturated fatty acids (MUFA);
***Polyunsaturated fatty acids (PUFA);
nd - non-detected.

Figure 1 - Chromatograms of fatty acids from marine red algae 
Pterocladiellacapillacea (a) and Osmundariaobtusiloba (b) 
obtained by gas chromatography mass spectrometry (GC-MS).

a)

b)
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docosahexaenoic (DHA) are recognized as 
cardioprotective, reducing the levels of triglycerides 
and cholesterol, with anti-inflammatory activity and 
anti-cancer effects (Francavilla et. 2013). Linoleic 
and arachidonic acids present in P. capillacea and 
O. obtusiloba have the above functions.

The main constituent and the most 
representative of two species of algae is the 
palmitic acid, a saturated fatty acid, found at 
high percentages in P. capillacea (88.8%) and 
O. obtusiloba (55.6%). Studies in the literature 
corroborate our findings, in which the palmitic acid 
is present at higher amounts in marine red algae 
Ceramium virgatum, Chondrus crispus, Corallina 
pilulifera, Gracilaria crassa, G. domingensis, G. 
gracilis, G. vermiculophylla, Grateloupia turuturu, 
Osmundea pinnatifida, Palmaria palmata, 
Porphyra dioica and Solieria chordalis (Baghel et 
al. 2014, Guaratini et al. 2012, Horincar et al. 2014, 
Kang et al. 2014, Kendel et al. 2015, Rodrigues et 
al. 2015, Santos et al. 2015, Shimid et al. 2014). 
Also, according to Harada et al. (2002) and Kendel 
et al. (2015), palmitic acid found in marine alga 
can be a promising antitumor agent, confirming its 
biotechnological potential.

ANTIOXIDANT ACTIVITY OF FATTY ACIDS OF 
RED MARINE RED ALGAE PTEROCLADIELLA 
CAPILLACEA (S. G. GMELIN) SANTELICES 
& HOMMERSAND 1997 AND OSMUNDARIA 
OBTUSILOBA (C. AGARDH) R. E. NORRIS 1991

The antioxidant activity of fatty acids was evaluated 
by four methods: DPPH radical scavenging 
activity, ferrous ions chelating activity (FIC), ferric 
reducing antioxidant power (FRAP) and β-carotene 
bleaching (BCB).

The fatty acids exhibited DPPH radical 
scavenging activity at all concentrations tested 
(Figure 2). There was a small increase in activity 
(25.90% to 29.97%) with increased concentration, 
but without statistical significance (p > 0.05). The 
activity of the positive control (ascorbic acid) was 

superior to that of samples tested, ranging from 
64.23% to 96.82%.

These results were expected since crude 
hexane extracts (Hex) from P. capillacea and 
O. obtusiloba showed moderate DPPH activity, 
30.49% and 35.55%, respectively (Alencar et 
al. 2016). Similar values were obtained by Patra 
et al. (2015), for hexadecanoic acid, the major 
constituent of the oil extracted from the marine 
green alga Enteromorpha linza, which presented 
a DPPH activity around 30% at a concentration of 
100 µg L-1.

There was an indirect relationship between 
the concentration of fatty acids and FIC activity 
(Figure 3), that is, as the first increases, the second 
decreases. At all concentrations tested, chelating 
activity of fatty acids from P. capillacea was higher 
than that of O. obtusiloba. At the concentration of 
12.5 µg mL-1, for example, they showed activities 
of 31.18% and 17.17%, respectively.

The ferric reducing antioxidant power (FRAP) 
of fatty acids present in the Hex extract from marine 
red algae P. capillacea and O. obtusiloba was low 
(Figure 4). Unlike the observed for FIC, it was not 
possible to detect a dose dependent relationship. 
No concentration showed a statistically significant 
difference regarding the activity of fatty acids of 
the algae studied, except for the concentration of 50 

Figure 2 - DPPH radical scavenging activity of fatty acids 
(FA) present in the hexane extract from marine red algae 
Pterocladiella capillacea (Pc) and Osmundaria obtusiloba 
(Oo).
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µg L-1. The activity of the positive control (BHA) 
was superior to that of samples tested, and the 
absorbance varied between 0.124 and 0.371.

Figure 5 illustrates the antioxidant activity of 
β-carotene bleaching test observed in fatty acids 
present in Hex extracts from marine red algae P. 
capillacea and O. obtusiloba. It was observed 
the same behavior for the activity determined by 
FIC (inverse relationship between concentration 
and activity), where the highest concentration had 
the lowest antioxidant activity. For example, P. 
capillacea extract at 12.5 µg mL-1 showed 61.24% 
activity, while the extract from O. obtusiloba at 50 
µg mL-1 exhibited the highest activity (49.13%). 
None of the samples showed activity superior to 
that of the positive control, BHT.

The antioxidant activities tested by the 
aforementioned methods are associated with the 
fatty acid content from P. capillacea, which has 
greater amount of saturated fatty acids (90.6%) and 
lower of mono- and polyunsaturated fatty acids 
(9.4%). In O. obtusiloba, the saturated fatty acids 
content is 63.4% and the mono- and polyunsaturated 
fatty acids content, 36.6%. Possibly the mono- and 
polyunsaturated fatty acids are more susceptible 
to oxidation promoted by catalysts such as metal 
ions or hydroperoxide radicals due to the degree of 
unsaturation.

The antioxidant activity of fatty acids (saturated 
and unsaturated) is related to the composition 
of these acids found in marine algae. Henry et 
al. (2002) evaluated the antioxidant activity of 
saturated and unsaturated fatty acids and verified 
that saturated fatty acids, such as myristic, palmitic 
and lauric acids, showed the best antioxidant 
activity in the vegetable-origin products. These 
authors also claimed that the antioxidant activity is 
directly related to the size of the hydrocarbon chain 
in the structure of the fatty acid molecule.

According to Huang and Wang (2004), 
the antioxidant activity is also associated with 
the composition of fatty acids (saturated and 

Figure 5 - β-carotene bleaching (BCB) of fatty acids 
(FA) present in the hexane extract from marine red algae 
Pterocladiella capillacea (Pc) and Osmundaria obtusiloba 
(Oo).

Figure 3 - Ferrous ions chelating activity (FIC) of fatty acids 
(FA) present in the hexane extract from marine red algae 
Pterocladiella capillacea (Pc) and Osmundaria obtusiloba 
(Oo).

Figure 4 - Ferric reducing antioxidant power (FRAP) of fatty 
acids (FA) present in the hexane extract from marine red algae 
Pterocladiella capillacea (Pc) and Osmundaria obtusiloba 
(Oo).
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unsaturated) present in algae. They showed that 
the antioxidant activity is related to the increased 
content of unsaturated fatty acids. Therefore, 
the unsaturated fatty acids seem to be the main 
components for contributing to the antioxidant 
activity of lipophilic extracts of marine alga. The 
antioxidant activity of fatty acids in marine alga is 
poorly addressed in the literature. The few studies 
on the subject discuss the activity given by the 
DPPH scavenging capacity and the β-carotene 
bleaching.

CONCLUSIONS

This is the first report on the fatty acid composition 
(qualitatively analyzed as fatty acids in the form 
of methyl esters by GC-MS and quantitatively by 
GC-FID)  from the marine red algae Pterocladiella 
capillacea  (S. G. Gmelin) Santelices & 
Hommersand 1997 and Osmundaria obtusiloba 
(C. Agardh) R. E. Norris 1991, as well as on the 
antioxidant activity of these compounds. 

The fatty acid profile of P. capillacea showed 
a high percentage of saturated fatty acids mainly 
because of the content of palmitic acid (C16:0). 
The major constituent among monounsaturated 
fatty acids was oleic acid (C18:1 cis), and among 
polyunsaturated fatty acids, arachidonic (20:4) and 
eicosapentaenoic (C20:5) acids.

In O. obtusiloba, the percentage of saturated 
fatty acids was also the highest, due to the 
contents of palmitic (C16:0) and myristic (C14:0) 
acids. Oleic acid (C18:1 cis) and nonadecenoic 
acid (C19:1 n9) were the major constituents of 
monounsaturated fatty acids and arachidonic 
(20:4) and eicosapentaenoic (C20:5) acids were the 
majority among polyunsaturated fatty acids.

Using the method of β-carotene bleaching 
(BCB), fatty acids showed antioxidant activity 
above 50% at the lowest concentrations, suggesting 
that these algae can be sources of beneficial 
supplements for animal and human health. In 

addition, fatty acids from marine algae can be used 
in the food industry to enrich food and provide 
a protective effect against lipid oxidation, thus 
extending food shelf life.
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