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Abstract: Abstract: Abstract: Abstract:     The monounsaturated and polyunsaturated fatty acid composition of four 

local seaweeds Caulerpa lentillifera, Caulerpa lentillifera, Eucheuma cottonni, and 

Gracilaria tenuistipitata was determined.  Lipid extraction on the freeze-dried 

samples were done using a modified version of Bligh & Dyer.  The lipid extracts were 

derivatized into fatty acid methyl esters using based catalysed transesterfication via 

methanolic potassium hydroxide solution and analyzed using gas chromatography 

mass spectrometry.  Results revealed the presence of monounsaturated and 

polyunsaturated fatty acids. Omega-3- fatty acids 7,10,13-hexadecatrienoic acid 

(HTA), alpha-linoleic acid (ALA), 5,8,11,14,17-eicosapentaenoic acid (EPA) were 

shown to be present in the seaweed samples. The presence of another omega-3 fatty 

acid ∆ 4,7,10,13,16,19 docosahexaenoic acid (DHA) was only detected in the 

commercial fish oil sample which was used for comparison.  Several omega-6 and 

omega-9 fatty acids were also found, namely: oleic acid, gamma-linolenic acid (GLA), 

and eicosatetraenoic acid (ETA). Similar results were shown in previous studies done 

on other seaweed samples in other locations.  Results also reveal C. lentillifera and 

C. racemosa, contain the most number of omega-3 fatty acids.  Considering the many 

benefits of omega-3-fatty acids, Caulerpa species therefore is a good potential dietary 

source of this fatty acid. Locally known as lato, Caulerpa is used as a main ingredient 

in many seafood delicacies. This study is expected to contribute significantly in 

establishing the benefits of seaweed consumption.   
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1. INTRODUCTION 
 

Marine macroalgae or seaweeds are 
plant-like organisms that are naturally 
abundant in the Philippines and are among the 
major marine products for export. The use of 
seaweeds as raw material has a wide range of 
application:  as main ingredient in various 
dishes; as thickening agent; as component of 
herbal products; used in animal feeds, as 
fertilizer, as filtering agent in waste water 
treatment, as ingredient in personal care 
products, and many more.  As food and dietary 
supplement, seaweeds are known to have high 
nutritional value.  Studies have revealed that 
seaweeds are a rich in minerals, vitamins, 
proteins, fiber, and antioxidants (Benjama and 
Masniyom, 2011; Brownlee et al 2012; 
Boonchum, et al. 2011; Brownlee, et al. 2012; 
Dawczynski, et al. 2007; Fleurence, 1999;  
Ismail and Hong, 2002;  Lou, et al. 2010; 
Manivannan, et al. 2008; Manivannan, et al. 
2009; Mohammadi, et al. 2013; Nadia, 2013; 
Norziah and Ching, 2000; Ortiz, et. al 2006; 
Pattama Ratana-arporn and Chirapart, 2006; 
Polat, S., & Ozogul, Y. 2013; Suresh, et al. 2012; 
Shanab, 2007; Seenivasan, et al. 2012).  Studies 
have also shown that seaweeds are also sources 
of many essential fatty acids associated with 
many beneficial effects such as reduce fat 
absorption, improve immune system, and 
reduce risks for cardiovascular diseases (Agree 
et al.1997; Bonaa, et al. 1990; Connor, 1994; 
Harris, 2005; Ismail, 1997; Horricks, 1999; 
Kinsella, et al., 1990; Kris-Etherton, et al., 
2003; Oomen, et. al. 2000; Schmidt, 1997).  This 
research aims to contribute valuable data 
regarding the monounsaturated and 
polyunsaturated fatty acid composition of this 
marine product.   
 

2.  METHODOLOGY 
 
2.1 Seaweed Collection and Sample Preparation 

Seaweeds were collected during the 
month of October from wet markets along the 

Metro Manila and Cavite area.  Seaweed 
samples were washed repeatedly using running 
water in order to remove contaminants and 
then twice with distilled water.  The samples 
were lyophilized and stored in zipper storage 
bags inside the freezer at -20°C.  

In addition to the four seaweed samples, 
commercial fish oil products, claimed to be a 
rich source of omega-3 fatty acids, were also 
analysed for comparison. Two different 
commercial fish oil brands were purchased from 
a local drugstore.   
 
2.2 Lipid Extraction via Modified Bligh & Dyer 
Method 

A modified version of Bligh & Dyer 
method (1959) was used to extract the lipids 
from the freeze-dried samples.  Exactly 2 grams 
of each sample was successively soaked in the 
following 20 mL of the following solvents: 
methanol, 1:1 methanol:chloroform, and 
chloroform.  After each addition, the mixture is 
stirred for two minutes and filtered.  The 
filtrates were collected, pooled, and transferred 
to a separatory funnel. An equal volume of 
water was added and the mixture was allowed 
to stand for about three hours. The denser 
chloroform layer was collected, dried using 
anhydrous sodium sulphate, and concentrated 
under vacuum. The crude extract was re-
dissolved in 2 mL hexane. 

2.3 Preparation of Fatty Acid Methyl Esters 
(FAME) 

A 2.0 mL of 2M methanolic potassium 
hydroxide solution were added to each sample.  
The test tubes containing the reaction mixture 
was covered by a rubber stopper and mixed for 
1 minute using a vortex mixer. Afterwards, the 
upper hexane layer was collected using a glass 
syringe. Extracts were filtered into its 
respective glass vials, using a Whattman filter, 
and then subjected to GC-MS analysis 

2.4 Gas Chromatography - Mass Spectrometry 
Analysis 
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GCMS model used was the Agilent 
Technologies 7890A GC System and 5977A MS 
System. There were two parameters used. The 
first parameter was designed for optimizing 
peaks for EPA and DHA. For this method, total 
run time was set to 35 minutes with an 
injection volume of 1 µL. Initial temperature 
was set to 80⁰C with an increase of 10⁰C per 
minute until 300⁰C was reached. The second 
parameter was designed to optimize peaks 
relating to HTA and ALA. The total run time 
was set to 58 minutes with an injection volume 
1 µL Initial temperature was set to 80⁰C with 
an increase of 10⁰C per minute until 300⁰C was 
reached. 

 

3.  RESULTS AND DISCUSSION 
 

There were two methods used for 
analysis of fatty acid composition.  The short 
method was used for detecting compounds that 
elute at a longer retention time since it narrows 
peak width and improves peak height. On the 
contrary, the long method allows compounds 
that elutes at a shorter retention time to have 
better separation. 

Results show (Table 1) the presence of 
monounsaturated and polyunsaturated fatty 
acids in the seaweed samples as well as the 
commercial fish oil.   
 
Table 1. Fatty Acid Composition  
(1) C. lentillifera; (2) C. racemosa; (3) E. cottonni; (4) 
G. tenuispitata; (5) Commercial fish Oil 1; (6) 
Connercial Fish Oil 2 

Fatty Acid 
SAMPLE 

1111    2222    3333    4444    5555    6666    

C 16:2 ∆7,10 ( ω-6) 
7,10-hexadecadienoic acid 

x x x    

C 16:3 ∆7, 10, 13 ( ω-3) 
7,10,13-hexadecatrienoic acid 

(HTA) 
x x x    

C 18:1 ∆9 ( ω-9) 
9-octadecenoic acid 

oleic acid 
x x x x x x 

C 18:2 ∆9, 12 ( ω-6) 
9,12-octadecadienoic acid 

linolenic acid 
x x x x x x 

C 18:3 ∆9, 12, 15 ( ω-3) 
9,12,15-octadecatrienoic acid 

Alpha-linoleic acid (ALA) 
x x     

C 18:3 ∆6, 9, 12 ( ω-6) 
9,12,15-octadecatrienoic acid 

gamma-linoleic acid 
x x x x x x 

C 20:3 ∆8, 11, 14 ( ω-6) 
8,11,14-Eicosatrienoic acid  

x x x x x x 

C 20:4 ∆ 5, 8, 11, 14  (ω-6) 
5,8,11,14-eicosatetraenoic acid 

arachidonic acid (ETA) 
x x x x x x 

C 20:4 ∆ 5, 8, 11, 14, 17 ( ω−3) 

5,11,14,17-eicosapentaenoic 

acid (EPA) 
x x x x x x 

C22:6 ∆ 4,7,10,13,16,19 ( ω−3) 

docosahexaenoic acid 
    x x 

 

Based on the data gathered, C. 
lentillifera and C. racemosa contain the 
following omega-3-fatty acids namely: 7,10,13-
hexadecatrienoic acid (HTA), alpha-linoleic acid 
(ALA), 5,8, 11,14,17-eicosapentaenoic acid 
(EPA).  Omega-3 fatty acids were also detected 
in E. cottonni similar to the two Caulerpa 
species except ALA, while G. tenuispitata only 
has EPA.  The two commercial fish oil samples 
have similar omega-3-fatty acid composition as 
Caulerapa except that HTA is absent.  The 
presence of another omega-3 fatty acid 
∆ 4,7,10,13,16,19 docosahexaenoic acid (DHA) 
was only detected in the commercial fish oil 
samples.  Several omega-6 and omega 9 fatty 
acids were also found namely:  oleic acid, 
gamma-linolenic acid (GLA), and 
eicosatetraenoic acid (ETA).  Similar results 
were in seen in the studies published by: 
Benjama (2011); Bhaskar (2004); Dawczynski 
(2007); Manivannan et al. (2008);  Manivannan 
et al. (2009); Matanjun (2009); Mohammadi 
(2013). Muralidhar et al. (2010); Norziah, et al. 
(2000); Ortiz et al. (2006); Ratana-Arpon (2006); 
Sanchez-Machado et al. (2004);  Majority of the 
results of these studies have also shown the 
presence of EPA but not DHA in seaweed 
samples.   
 

4.  CONCLUSIONS 
 

This study has demonstrated the 
presence of mono- and polyunsaturated fatty 
acids in selected seaweeds commonly found in 
Philippines.  Analysis have shown the presence 
of omega-3 fatty acids HTA, ALA, and EPA, 
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however DHA was not detected.  Identical 
results were found in similar studies done on 
other seaweed samples in other locations. 
Results also show that among the seaweed 
samples, C. lentillifera and C. racemosa, 
contain the most number of omega-3 fatty acid. 
Considering the many benefits of omega-3-fatty 
acids, Caulerpa species therefore is a good 
potential dietary source of this fatty acid. 
Locally known as lato, Caulerpa is used as a 
main ingredient in many seafood delicacies. 
This study is expected to contribute 
significantly in establishing the benefits of 
seaweed consumption.     
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