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Abstract
Lipids extraction from dried coconut meat is conducted by maceration using chloroform/methanol (2:1,v/v) and
partition extraction with n-hexane/87% ethanol (3:1), and column chromatography. Lipids are analyzed using FTIR,
GC-MS, and TLC. Results reveal that dryed coconut meat has 0.04% phospolipids, 0.22% of neutral lipids, and 0.04%
of glycolipids and ceramides. Coconut phospolipids consist of phosphatidylcholine (PC), phosphatidylserine (PS),
and/or phosphatidylethanolamine (PE) classes for the hydrophilic parts with dodecanoic acid (C12: 0), hexadecanoic
acid (C16:0) and octadecanoic acid (C18: 0) as the lipophilic parts. © 2018 Oriental Scientific Publishing Company. All
rights reserved.
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highest values and Q4 (red) the lowest values.

Category Year Quartile
Biochemistry 2009 Q4
Biochemistry 2010 Q4
Biochemistry 2011 Q4
Biochemistry 2012 Q4

SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2008 0.000
Cites / Doc. (4 years) 2009 0.096
Cites / Doc. (4 years) 2010 0.183
Cites / Doc. (4 years) 2011 0.167
Cites / Doc. (4 years) 2012 0.428
Cites / Doc. (4 years) 2013 0.498
Cites / Doc. (4 years) 2014 0.456
Cites / Doc. (4 years) 2015 0.463
Cites / Doc. (4 years) 2016 0.607
Cites / Doc. (4 years) 2017 0.608

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2008 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

Cit Y V l

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2008 1.60
2009 1 89

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.
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Uncited documents 2008 0
Uncited documents 2009 173
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Gulmira Bekenova 2 months ago

Dear Scimago Team! I would like know about our article had sent in 2016 on the topic "Sewage

treatment of Zn ions using lumpy electrodes" (OJC - 10581-16 10.08.16).

I could not get an answer about the publication of the article. Although I received a response to the

publication from 11\3\2016 ( Dear,

Author your article (OJC-10581-16 )is accepted for the publication in oriental journal of chemistry

you will receive invoice soon.) I look forward to your invoice. I would like know about when the

planned publication? We look forward to hearing from you.

reply

Melanie Ortiz 2 months ago

Dear Gulmira,

thank you for contacting us.

Sorry to tell you that SCImago Journal & Country Rank is not a journal. SJR is a portal with

scientometric indicators of journals indexed in Elsevier/Scopus. 

Unfortunately, we cannot help you with your request, we suggest you to contact the journal’s

editorial staff , so they could inform you more deeply. 

Best Regards, SCImago Team

Ardi Eko 4 months ago

Dear Scimago Team.

I Have published an article through this Journal but when i want to put this article in my scopus
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Antioxidant Activity of Alkaloid Compounds from Litsea Cubeba Lour

Introduction Oxidation is an important process (normally) in living organisms, free radicals producing from metabolism pathway process or
enviromental sources that interact sustainable with biological system. Reactive species are molecules which have an electronic...

A Ferro-alloy, Calcium Carbide and Zinc Sublimates, Production from the
Achisay Deposit Ore (Complex tests)

Introduction Kazakhstan owns some deposits containing zinc in an oxide form. These are Achisay, Shaymerden, Shalkiya and Zhayrem
deposits [1, 2, 3]. Zinc reserves in these deposits make 1,5-1,6 million tonnes. Similar ores are...

Coconut (Cocos nucifera L.) Lipids: Extraction and Characterization

Introduction   Phospholipids (PLs) are amphiphilic lipids obtained in cell membranes of all organisms, organized as lipid bilayers. The PLs
discovered are mainly glycerophospholipids (GPLs), which are made of fatty acid residues (FAs) attached to...

Synthesis of Silver Nanoparticles in the Presence of Polyethylene Glycol and
Their Electrochemical Behavior at A Graphite Electrode by Cyclic Voltammetry

Introduction Currently the metal-based nanomaterials are widely used in electronics, optics and chemistry, as well as in pharmacology,
medicine [1], making and packing of food [2]. They are used as initial materials for synthesis,...

Silver/oil Nanofluids in Heat Exchanger An Experimental Study on Convective
Heat Transfer

Introduction Nanotechnology includes the integration of smaller structures into larger materials, keeping the construction of new material at
nano-scale. Nanoparticles are also present in different morphologies such as rods, spheres, prisms and tubes1. Nanoparticles...

Influence of Thermal Stability of Quartz and the Particle Size Distribution of
Burden Materials on the Process of Electrothermal Smelting of Metallurgical
Silicon

Introduction Many researchers have studied the phenomenon of change in the granulometric composition of natural quartz as a result of
thermal shock [1-4]. This phenomenon is observed practically in the process of smelting of...

Identification of Antimastits Componenets in Boerhavia Diffusa as an Inhibitor of
Staphalococus aureus Monofunctional Glycosyltransferase, Causing Bovine
Mastitis (An Insilico Approach)
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ABSTRACT 

Lipids extraction from dried coconut meat is conducted by maceration using 

chloroform/methanol (2:1,v/v) and partition extraction with n-hexane/87% ethanol (3:1), and 

column chromatography. Lipids are analyzed using FTIR, GC-MS, and TLC. Results reveal 

that dryed coconut meat has 0.04% phospolipids, 0.22% of neutral lipids, and 0.04% of 

glycolipids and ceramides. Coconut phospolipids consist of phosphatidylcholine (PC), 

phosphatidylserine (PS), and/or phosphatidylethanolamine (PE) classes for the hydrophilic 

parts with dodecanoic acid (C12: 0), hexadecanoic acid (C16:0) and octadecanoic acid (C18: 

0) as the lipophilic parts. 

 

 

Keywords: coconut, phospholipids, dodecanoic acid, hexadecanoic acid, octadecanoic acid 

 

INTRODUCTION 

Phospholipids (PLs) are amphiphilic lipids obtained in cell membranes of all 

organisms, organized as lipid bilayers. The PLs discovered are mainly glycerophospholipids 

(GPLs), which are made of fatty acid residues (FAs) attached to a glycerol backbone by ester 

formation, a phosphate group and a hydrophilic head group (e.g. choline, serine or 

ethanolamine). Widespread supplies of industrially cultivated PLs are eggs (chicken and 

fish), bovine milk, soya, rapeseed, sunflower, coconut, sesame (1) and jack bean (2). Each 

source has a unique composition of distinct phospholipid species and accordingly diverse 

applications in pharmaceuticals (3), cosmetics (4), nutrition, food (5), and drug delivery (6,7). 



In aqueous media, PLs molecules form aggregate structures by self-assembly course 

of action (8,9). Spherical bilayers known as vesicles or liposomes are among of these 

structures (10,11). Nowadays liposomes (7,12–14) and related structures (15,16) have been 

actively developed as carriers of bioactive compounds (13,14,17–19) in various applications 

(13,20) since their excellent biocompatibily to natural body environtment (6,12,21).  

The characteristic of liposomes is greatly influenced by the physicochemical 

properties of PLs constituent, such as their molecular species (22–25). PLs molecular species 

are determined by their head group (hydrophilic) and hydrocarbon chain types (hydrophobic). 

These components are diversed base upon their sources (3). PLs acquired from various 

natural sources mostly have unique head groups and acyl chains compositions. A judicious 

stage in lipidomic study is lipid extraction with an suitable organic solvent combination 

(solvent system) preceding to MS analysis. The accomplishment of the lipid extraction by a 

certain solvent modification depends upon the partitioning of the lipids into the organic phase 

and therefore on the lipid composition (2,26,27).  

Previously Hudiyanti et al. (25) obtained that crude coconut PLs contain sephaline 

groups whilst the lipophilic parts comprise of dodecanoic acid (C12:0) and octanoic acid 

(C8:0). In this study we take further steps by purifying these crude PLs with column vacuum 

chromatography using several eluents to learn more information about the chemistry of 

coconut PLs. Our new finding is that crude coconut PLs also contained phosphatidylcholine 

groups and the lipophilic components were hexadecanoic acid (C16:0) and 9-octadecenoic 

acid (C18:1) as well. Further details of this new finding is presented in the following 

discussions. 

 

MATERIALS AND METHODS 

 

Materials. Dried coconut meat, filter paper, silica gel G60 for column chromatography, 

chloroform, acetone, methanol, aquabidest, NaCl, the solvent for partition was prepared by 

partitioning ethanol 87% with n-hexane (1: 1, v/v) and the top layer was mark solvent A 

while the bottom layer was solvent B, TLC plat of silica gel GF254 was washed with 

chloroform/methanol (1:1 v/v), then impregnate with 2.3% boric acid in absolute ethanol 

prior used. Spot regents for TLC were dragendorff, ninhidrin, and primulin reagents. 

 

Extraction. Polar lipids from coconut meat was isolated by method previously presented by 

Hudiyanti et al. (25). Brieftly, this was prepared by the following procedure. Dried coconut 



meat powder was macerated with chloroform / methanol (2: 1) for 7 days. The filtrate was 

washed with a 0.9% of NaCl solution. Chloroform layer was evaporated to acquired coconut 

lipid extract. After that 10 g of coconut lipid extract was dissolved in 45 ml of solvent A and 

added to 15 ml solvent B in a separating funnel I. The mixture was shaken for 2 minutes. The 

bottom layer was transferred into a second separating funnel containing 45 ml solvent A and 

shaken for 2 minutes. The bottom layer containing polar lipids was collected in a vial for 

further purification while the upper layer was also kept in a separated vial. Fresh 15 ml 

solvent B was added to the remaining mixture in the first separating funnel and shaken for 

about 2 minutes. Then the bottom layer is transferred into the second separating funnel 

containing of fresh 45 ml solvent A. The mixture then shaken and separated as above. The 

bottom layer and the upper layer were accumulated into the previous separate containers. The 

procedure was repeated 4-6 times for each 10 g of coconut lipid extract. The polar lipids 

containing PLs were purified by column vaccum chromatography as described below. 

Purification. A column containing 50 grams of silica gel G60 was prepared. A solution of  

the polar lipid/silica gel (1:1, w/w) was carefully placed on the silica gel column. For first 

elution we used chloroform to elute the remaining neutral lipids. Ten ml eluent was employed 

for each 10 mg of sample. Second eluent was acetone/methanol (9:1, v/v) to elute glycolipids 

and ceramides (with ratio: 5 ml eluent for 10 mg of sample) and followed by methanol to 

elute PLs. The coconut lipids was analyzed using FTIR, GCMS, and thin layer 

chromatography. 

 

RESULTS AND DISCUSSIONS 

Extraction of lipids from dried coconut meat resulted in crude lipids extract, 49.03% 

of dried coconut meat. Furthermore the crude lipids extract contained 0.22% of neutral lipids, 

0.04% of glycolipids and ceramides, and 0.04% of PLs.  

The FTIR spectra of coconut crude lipids extract, neutral lipids, glycolipids and 

ceramides and PLs are presented in Figure 1. The major absorption peaks of lipids are 

evidently detectible in the spectrum. The C-H stretching vibrations can be identified by peaks 

at 2924 cm-1 and 2854 cm-1, C=O stretching of esters at 1744 to 1728 cm-1,  CH2 bending at 

1458 cm-1, CH3 symetric bending at 1373 cm-1, C-O-C stretching in esters at 1065-1250 cm-

1, and CH2 rocking at 718 and 725 cm-1. Furthermore we find on the crude lipids extract and 

the PLs spectra several absorption peaks related to phosphate and choline groups. The 

phosphate group is recognized by PO2
- asymmetric stretching peaks at 1226 cm-1 and 1219 

cm-1, C-O-P stretching at 1111 cm-1 and 1064 cm-1 and P-O asymmetric stretching at 887 cm-



1 and 817 cm-1. The choline group is recognised by (CH3)3N+ asymmetric bending at 1458 

cm-1 and (CH3)3N+ asymmetric stretching at 972 cm-1 and 972 cm-1. Some of these peaks are 

slightly shifted from the characteristic band of lipids reported by Wolkers (28), Dean et al. 

(29) and Forfang et al. (30) it is assumed due to the interfering interaction between 

neighboring lipids such as acyl chain conformation and formation of hydrogen bonding. 

 

The acyl chains (lipophilic part) of coconut crude lipid extract, neutral lipids, 

glycolipids and ceramides, and coconut PLs were analyzed by GCMS and presented on table 

1. Data on table 1 shows that the composition of acyl chains found in coconut lipids are 

varied and range from C6 to C18:2. Crude lipids extract which is directly isolated from 

coconut meat by extraction with chloroform has the most varied acyl chain length and 

unsaturation compare to others. The variation decrease as the isolation proceed from crude 

lipids to PLs. Crude lipids extract has 9 types of acyl chains and 2 of them are unsaturated 

while the PLs has only 3 types and all of them are saturated i.e. C12:0, C16:0 and C18:0. The 

dodecanoic acid, C12:0, is the most abudant component in all of them. The dodecanoic acid 

composition in crude lipid extract, neutral lipids, glycolipids and ceramides, and coconut PLs 

are 45.85%, 48.13%, 68.15%, and 90.45% respectively. The data confirm that dodecanoic 

acid is the primary acyl chain in all type of lipids in coconut.  

 

Table 1. Acyl chain components in coconut lipids 

Acyl chains 

Area (%) 

Crude lipids Neutral lipids Glycolipids 

&ceramides 

PLs 

C6:0 (hexanoic acid)  0,45 - - - 

C8:0 (octanoic acid) 6,70 17,92 3,93 - 

C10:0 (decanoic acid)  6,10 5,45 0,81 - 

C12:0 (dodecanoic acid) 45,85 48,13 68,15 90,45 

C14:0 (tetradecanoic acid) 19,61 2,13 - - 

C16:0 (hexadecanoic acid) 10,32 1,16 0,61 0,37 

C18:0 (octadecanoic acid) 3,34 10,79 0,91 1,58 

C18:1 (9-Octadecenoic acid) 6,34 2,01 - - 

C18:2 (9,12-octadecadienoic acid) 1,29 - - - 

 

TLC analysis on coconut PLs using chloroform/methanol 9:1 as eluent we obtain four 

spots at Rf values 0.115; 0.385; 0.654; and 0.808 respectively, see figure 2. Dragendorff 

reagent reveals orange spots for Rf value 0.115 and Rf 0.808 which indicates the present of 



PLs containing choline groups (-CH2CH2N+(CH3)3), figure 3a. The spot at Rf value 0.385 

turn to purplish red stain when ninhydrin reagent are used as spotting agent, figure 3b, which 

indicates the present of PLs containing free amino groups i.e. serine group (-

CH2CH2N+H3(COOH)) or ethanolamine (-CH2CH2N+H3) groups. These results suggest that 

coconut PLs contain lipid from phosphatidylcholine (PC), phosphatidylserine (PS), and/or 

phosphatidylethanolamine (PE) classes. 

 

CONCLUSIONS 

Dryed coconut meat contain 0.04% phospolipids, 0.22% of neutral lipids, and 0.04% of 

glycolipids and ceramides. Coconut PLs comprise of phosphatidylcholine (PC), 

phosphatidylserine (PS), and/or phosphatidylethanolamine (PE) classes with dodecanoic acid 

(C12: 0), octadecanoic acid (C18: 0) and hexadecanoic acid (C16:0) as the lipophilic parts. 
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Fig 1. FTIR spectra of coconut lipids 

 

 

Fig. 2 TLC profile of coconut PLs under UV lamp λ=365 nm 

 



 

 

Fig 3. TLC Profile of coconut PLs (a). Dragendorff stain (b). Ninhydrin stain 
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ABSTRACT

Lipids extraction from dried coconut meat is conducted by maceration using chloroform/
methanol (2:1,v/v) and partition extraction with n-hexane/87% ethanol (3:1), and column
chromatography. Lipids are analyzed using FTIR, GC-MS, and TLC. Results reveal that dryed
coconut meat has 0.04% phospolipids, 0.22% of neutral lipids, and 0.04% of glycolipids and
ceramides. Coconut phospolipids consist of phosphatidylcholine (PC), phosphatidylserine (PS),
and/or phosphatidylethanolamine (PE) classes for the hydrophilic parts with dodecanoic acid
(C12: 0), hexadecanoic acid (C16:0) and octadecanoic acid (C18: 0) as the lipophilic parts.

Keywords: Coconut, Phospholipids, Dodecanoic acid, Hexadecanoic acid, Octadecanoic acid.

INTRODUCTION

Phospholipids (PLs) are amphiphilic lipids
obtained in cell membranes of all organisms,
organized as lipid bilayers. The PLs discovered
are mainly glycerophospholipids (GPLs), which are
made of fatty acid residues (FAs) attached to a

glycerol backbone by ester formation, a phosphate
group and a hydrophilic head group (e.g. choline,
serine or ethanolamine). Widespread supplies of

industrially cultivated PLs are eggs (chicken and
fish), bovine milk, soya, rapeseed, sunflower,
coconut, sesame1 and jack bean2. Each source has

a unique composition of distinct phospholipid
species and accordingly diverse applications in
pharmaceuticals3, cosmetics4, nutrition, food5, and
drug delivery6,7.

In aqueous media, PLs molecules form
aggregate structures by self-assembly course of
action8,9. Spherical bilayers known as vesicles or
liposomes are among of these structures10,11.
Nowadays liposomes7,12–14 and related
structures15,16 have been actively developed as
carriers of bioactive compounds 13,14,17–19 in various
applications13,20 since their excellent biocompatibily
to natural body environtment6,12,21.



2 HUDIYANTI et al., Orient. J. Chem.,  Vol. 34(2), (2018)

The characteristic of liposomes is greatly
influenced by the physicochemical properties of PLs
constituent, such as their molecular species22–25. PLs
molecular species are determined by their head
group (hydrophilic) and hydrocarbon chain types
(hydrophobic). These components are diversed
base upon their sources3. PLs acquired from various
natural sources mostly have unique head groups
and acyl chains compositions. A judicious stage in
lipidomic study is lipid extraction with an suitable
organic solvent combination (solvent system)
preceding to MS analysis. The accomplishment of
the lipid extraction by a certain solvent modification
depends upon the partitioning of the lipids into the
organic phase and therefore on the lipid
composition2,26,27.

Previously Hudiyanti et al.,25 obtained that
crude coconut PLs contain sephaline groups whilst
the lipophilic parts comprise of dodecanoic acid
(C12:0) and octanoic acid (C8:0). In this study we
take further steps by purifying these crude PLs with
column vacuum chromatography using several
eluents to learn more information about the
chemistry of coconut PLs. Our new finding is that
crude coconut PLs also contained phosphatidylcholine
groups and the lipophilic components were
hexadecanoic acid (C16:0) and 9-octadecenoic
acid (C18:1) as well. Further details of this new
finding is presented in the following discussions.

MATERIALS AND METHODS

Materials
Dried coconut meat, filter paper, silica gel

G60 for column chromatography, chloroform,
acetone, methanol, aquabidest, NaCl, the solvent
for partition was prepared by partitioning ethanol
87% with n-hexane (1: 1, v/v) and the top layer was
mark solvent A while the bottom layer was solvent
B, TLC plat of silica gel GF254 was washed with
chloroform/methanol (1:1 v/v), then impregnate with
2.3% boric acid in absolute ethanol prior used. Spot
regents for TLC were dragendorff, ninhidrin, and
primulin reagents.

Extraction
Polar lipids from coconut meat was isolated

by method previously presented by Hudiyanti et al.,
(25). Brieftly, this was prepared by the following

procedure. Dried coconut meat powder was
macerated with chloroform / methanol (2:1) for 7
days. The filtrate was washed with a 0.9% of NaCl
solution. Chloroform layer was evaporated to
acquired coconut lipid extract. After that 10 g of
coconut lipid extract was dissolved in 45 ml of
solvent A and added to 15 ml solvent B in a
separating funnel I. The mixture was shaken for
2 minutes. The bottom layer was transferred into a
second separating funnel containing 45 ml solvent
A and shaken for 2 minutes. The bottom layer
containing polar lipids was collected in a vial for
further purification while the upper layer was also
kept in a separated vial. Fresh 15 ml solvent B was
added to the remaining mixture in the first separating
funnel and shaken for about 2 minutes. Then the
bottom layer is transferred into the second
separating funnel containing of fresh 45 ml solvent
A. The mixture then shaken and separated as above.
The bottom layer and the upper layer were
accumulated into the previous separate containers.
The procedure was repeated 4-6 times for each
10 g of coconut lipid extract. The polar lipids
containing PLs were purified by column vaccum
chromatography as described below.

Purification
A column containing 50 g of silica gel G60

was prepared. A solution of  the polar lipid/silica gel
(1:1, w/w) was carefully placed on the silica gel
column. For first elution we used chloroform to elute
the remaining neutral lipids. Ten ml eluent was
employed for each 10 mg of sample. Second eluent
was acetone/methanol (9:1, v/v) to elute glycolipids
and ceramides (with ratio: 5 ml eluent for 10 mg of
sample) and followed by methanol to elute
PLs. The coconut lipids was analyzed using
FTIR, GCMS, and thin layer chromatography.

RESULTS AND DISCUSSIONS

Extraction of lipids from dried coconut meat
resulted in crude lipids extract, 49.03% of dried
coconut meat. Furthermore the crude lipids extract
contained 0.22% of neutral lipids, 0.04% of
glycolipids and ceramides, and 0.04% of PLs.

The FTIR spectra of coconut crude lipids
extract, neutral lipids, glycolipids and ceramides and
PLs are presented in Fig. 1. The major absorption
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peaks of lipids are evidently detectible in the
spectrum. The C-H stretching vibrations can be

identified by peaks at 2924 cm-1 and 2854 cm-1,
C=O stretching of esters at 1744 to 1728 cm-1,  CH2

bending at 1458 cm-1, CH3 symetric bending at 1373

cm-1, C-O-C stretching in esters at 1065-1250 cm-1,
and CH2 rocking at 718 and 725 cm-1. Furthermore
we find on the crude lipids extract and the PLs

spectra several absorption peaks related to
phosphate and choline groups. The phosphate
group is recognized by PO2

- asymmetric stretching

peaks at 1226 cm-1 and 1219 cm-1, C-O-P stretching
at 1111 cm-1 and 1064 cm-1 and P-O asymmetric
stretching at 887 cm-1 and 817 cm-1. The choline
group is recognised by (CH3)3N

+ asymmetric
bending at 1458 cm-1 and (CH3)3N

+ asymmetric
stretching at 972 cm-1 and 972 cm-1. Some of these
peaks are slightly shifted from the characteristic
band of lipids reported by Wolkers (28), Dean et al.,
(29) and Forfang et al., (30) it is assumed due to the
interfering interaction between neighboring lipids
such as acyl chain conformation and formation of
hydrogen bonding.

Fig. 1. FTIR spectra of coconut lipids

The acyl chains (lipophilic part) of coconut
crude lipid extract, neutral lipids, glycolipids and
ceramides, and coconut PLs were analyzed by
GCMS and presented on Table 1. Data on Table 1
shows that the composition of acyl chains found in

coconut lipids are varied and range from C6 to
C18:2. Crude lipids extract which is directly isolated
from coconut meat by extraction with chloroform

has the most varied acyl chain length and
unsaturation compare to others. The variation
decrease as the isolation proceed from crude lipids
to PLs. Crude lipids extract has 9 types of acyl
chains and 2 of them are unsaturated while the
PLs has only 3 types and all of them are saturated
i.e. C12:0, C16:0 and C18:0. The dodecanoic acid,

C12:0, is the most abudant component in all of
them. The dodecanoic acid composition in crude

lipid extract, neutral lipids, glycolipids and
ceramides, and coconut PLs are 45.85%, 48.13%,
68.15%, and 90.45% respectively. The data confirm
that dodecanoic acid is the primary acyl chain in all
type of lipids in coconut.

TLC analysis on coconut PLs using
chloroform/methanol 9:1 as eluent we obtain four
spots at Rf values 0.115; 0.385; 0.654; and 0.808
respectively, see Fig. 2. Dragendorff reagent reveals
orange spots for Rf value 0.115 and Rf 0.808 which
indicates the present of PLs containing choline
groups (-CH2CH2N

+(CH3)3), Fig. 3a. The spot at Rf

value 0.385 turn to purplish red stain when
ninhydrin reagent are used as spotting agent,
Fig. 3b, which indicates the present of
PLs containing free amino groups i.e. serine
group (-CH2CH2N

+H3 (COOH) or ethanolamine
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(-CH2CH2N
+H3) groups. These results suggest

that coconut PLs contain lipid from

Fig. 2. TLC profile of coconut PLs under UV lamp
λλλλλ=365 nm

Fig. 3. TLC Profile of coconut PLs (a).Dragendorff
stain (b). Ninhydrin stain

CONCLUSION

Dryed coconut meat contain 0.04%
phospolipids, 0.22% of neutral lipids, and 0.04% of
glycolipids and ceramides. Coconut PLs comprise
of phosphatidylcholine (PC), phosphatidylserine

(PS), and/or phosphatidylethanolamine (PE)

phosphatidylcholine (PC), phosphatidylserine (PS),
and/or phosphatidylethanolamine (PE) classes.

Table 1: Acyl chain components in coconut lipids

Acyl chains Area (%)
Crude lipids Neutral lipids Glycolipids & PLs

 ceramides

C6:0 (hexanoic acid) 0,45 - - -
C8:0 (octanoic acid) 6,70 17,92 3,93 -
C10:0 (decanoic acid) 6,10 5,45 0,81 -
C12:0 (dodecanoic acid) 45,85 48,13 68,15 90,45
C14:0 (tetradecanoic acid) 19,61 2,13 - -
C16:0 (hexadecanoic acid) 10,32 1,16 0,61 0,37
C18:0 (octadecanoic acid) 3,34 10,79 0,91 1,58
C18:1 (9-Octadecenoic acid) 6,34 2,01 - -
C18:2 (9,12-octadecadienoic acid) 1,29 - - -

classes with dodecanoic acid (C12: 0),
octadecanoic acid (C18: 0) and hexadecanoic acid
(C16:0) as the lipophilic parts.
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ABSTRACT

Lipids extraction from dried coconut meat is conducted by maceration using chloroform/
methanol (2:1,v/v) and partition extraction with n-hexane/87% ethanol (3:1), and column
chromatography. Lipids are analyzed using FTIR, GC-MS, and TLC. Results reveal that dryed
coconut meat has 0.04% phospolipids, 0.22% of neutral lipids, and 0.04% of glycolipids and
ceramides. Coconut phospolipids consist of phosphatidylcholine (PC), phosphatidylserine (PS),
and/or phosphatidylethanolamine (PE) classes for the hydrophilic parts with dodecanoic acid
(C12: 0), hexadecanoic acid (C16:0) and octadecanoic acid (C18: 0) as the lipophilic parts.

Keywords: Coconut, Phospholipids, Dodecanoic acid, Hexadecanoic acid, Octadecanoic acid.

INTRODUCTION

Phospholipids (PLs) are amphiphilic lipids
obtained in cell membranes of all organisms,
organized as lipid bilayers. The PLs discovered
are mainly glycerophospholipids (GPLs), which are
made of fatty acid residues (FAs) attached to a

glycerol backbone by ester formation, a phosphate
group and a hydrophilic head group (e.g. choline,
serine or ethanolamine). Widespread supplies of

industrially cultivated PLs are eggs (chicken and
fish), bovine milk, soya, rapeseed, sunflower,
coconut, sesame1 and jack bean2. Each source has

a unique composition of distinct phospholipid
species and accordingly diverse applications in
pharmaceuticals3, cosmetics4, nutrition, food5, and
drug delivery6,7.

In aqueous media, PLs molecules form
aggregate structures by self-assembly course of
action8,9. Spherical bilayers known as vesicles or
liposomes are among of these structures10,11.
Nowadays liposomes7,12–14 and related
structures15,16 have been actively developed as
carriers of bioactive compounds 13,14,17–19 in various
applications13,20 since their excellent biocompatibily
to natural body environtment6,12,21.
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The characteristic of liposomes is greatly
influenced by the physicochemical properties of PLs
constituent, such as their molecular species22–25. PLs
molecular species are determined by their head
group (hydrophilic) and hydrocarbon chain types
(hydrophobic). These components are diversed
base upon their sources3. PLs acquired from various
natural sources mostly have unique head groups
and acyl chains compositions. A judicious stage in
lipidomic study is lipid extraction with an suitable
organic solvent combination (solvent system)
preceding to MS analysis. The accomplishment of
the lipid extraction by a certain solvent modification
depends upon the partitioning of the lipids into the
organic phase and therefore on the lipid
composition2,26,27.

Previously Hudiyanti et al.,25 obtained that
crude coconut PLs contain sephaline groups whilst
the lipophilic parts comprise of dodecanoic acid
(C12:0) and octanoic acid (C8:0). In this study we
take further steps by purifying these crude PLs with
column vacuum chromatography using several
eluents to learn more information about the
chemistry of coconut PLs. Our new finding is that
crude coconut PLs also contained phosphatidylcholine
groups and the lipophilic components were
hexadecanoic acid (C16:0) and 9-octadecenoic
acid (C18:1) as well. Further details of this new
finding is presented in the following discussions.

MATERIALS AND METHODS

Materials
Dried coconut meat, filter paper, silica gel

G60 for column chromatography, chloroform,
acetone, methanol, aquabidest, NaCl, the solvent
for partition was prepared by partitioning ethanol
87% with n-hexane (1: 1, v/v) and the top layer was
mark solvent A while the bottom layer was solvent
B, TLC plat of silica gel GF254 was washed with
chloroform/methanol (1:1 v/v), then impregnate with
2.3% boric acid in absolute ethanol prior used. Spot
regents for TLC were dragendorff, ninhidrin, and
primulin reagents.

Extraction
Polar lipids from coconut meat was isolated

by method previously presented by Hudiyanti et al.,
(25). Brieftly, this was prepared by the following

procedure. Dried coconut meat powder was
macerated with chloroform / methanol (2:1) for 7
days. The filtrate was washed with a 0.9% of NaCl
solution. Chloroform layer was evaporated to
acquired coconut lipid extract. After that 10 g of
coconut lipid extract was dissolved in 45 ml of
solvent A and added to 15 ml solvent B in a
separating funnel I. The mixture was shaken for
2 minutes. The bottom layer was transferred into a
second separating funnel containing 45 ml solvent
A and shaken for 2 minutes. The bottom layer
containing polar lipids was collected in a vial for
further purification while the upper layer was also
kept in a separated vial. Fresh 15 ml solvent B was
added to the remaining mixture in the first separating
funnel and shaken for about 2 minutes. Then the
bottom layer is transferred into the second
separating funnel containing of fresh 45 ml solvent
A. The mixture then shaken and separated as above.
The bottom layer and the upper layer were
accumulated into the previous separate containers.
The procedure was repeated 4-6 times for each
10 g of coconut lipid extract. The polar lipids
containing PLs were purified by column vaccum
chromatography as described below.

Purification
A column containing 50 g of silica gel G60

was prepared. A solution of  the polar lipid/silica gel
(1:1, w/w) was carefully placed on the silica gel
column. For first elution we used chloroform to elute
the remaining neutral lipids. Ten ml eluent was
employed for each 10 mg of sample. Second eluent
was acetone/methanol (9:1, v/v) to elute glycolipids
and ceramides (with ratio: 5 ml eluent for 10 mg of
sample) and followed by methanol to elute
PLs. The coconut lipids was analyzed using
FTIR, GCMS, and thin layer chromatography.

RESULTS AND DISCUSSIONS

Extraction of lipids from dried coconut meat
resulted in crude lipids extract, 49.03% of dried
coconut meat. Furthermore the crude lipids extract
contained 0.22% of neutral lipids, 0.04% of
glycolipids and ceramides, and 0.04% of PLs.

The FTIR spectra of coconut crude lipids
extract, neutral lipids, glycolipids and ceramides and
PLs are presented in Fig. 1. The major absorption
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peaks of lipids are evidently detectible in the
spectrum. The C-H stretching vibrations can be

identified by peaks at 2924 cm-1 and 2854 cm-1,
C=O stretching of esters at 1744 to 1728 cm-1,  CH2

bending at 1458 cm-1, CH3 symetric bending at 1373

cm-1, C-O-C stretching in esters at 1065-1250 cm-1,
and CH2 rocking at 718 and 725 cm-1. Furthermore
we find on the crude lipids extract and the PLs

spectra several absorption peaks related to
phosphate and choline groups. The phosphate
group is recognized by PO2

- asymmetric stretching

peaks at 1226 cm-1 and 1219 cm-1, C-O-P stretching
at 1111 cm-1 and 1064 cm-1 and P-O asymmetric
stretching at 887 cm-1 and 817 cm-1. The choline
group is recognised by (CH3)3N

+ asymmetric
bending at 1458 cm-1 and (CH3)3N

+ asymmetric
stretching at 972 cm-1 and 972 cm-1. Some of these
peaks are slightly shifted from the characteristic
band of lipids reported by Wolkers (28), Dean et al.,
(29) and Forfang et al., (30) it is assumed due to the
interfering interaction between neighboring lipids
such as acyl chain conformation and formation of
hydrogen bonding.

Fig. 1. FTIR spectra of coconut lipids

The acyl chains (lipophilic part) of coconut
crude lipid extract, neutral lipids, glycolipids and
ceramides, and coconut PLs were analyzed by
GCMS and presented on Table 1. Data on Table 1
shows that the composition of acyl chains found in

coconut lipids are varied and range from C6 to
C18:2. Crude lipids extract which is directly isolated
from coconut meat by extraction with chloroform

has the most varied acyl chain length and
unsaturation compare to others. The variation
decrease as the isolation proceed from crude lipids
to PLs. Crude lipids extract has 9 types of acyl
chains and 2 of them are unsaturated while the
PLs has only 3 types and all of them are saturated
i.e. C12:0, C16:0 and C18:0. The dodecanoic acid,

C12:0, is the most abudant component in all of
them. The dodecanoic acid composition in crude

lipid extract, neutral lipids, glycolipids and
ceramides, and coconut PLs are 45.85%, 48.13%,
68.15%, and 90.45% respectively. The data confirm
that dodecanoic acid is the primary acyl chain in all
type of lipids in coconut.

TLC analysis on coconut PLs using
chloroform/methanol 9:1 as eluent we obtain four
spots at Rf values 0.115; 0.385; 0.654; and 0.808
respectively, see Fig. 2. Dragendorff reagent reveals
orange spots for Rf value 0.115 and Rf 0.808 which
indicates the present of PLs containing choline
groups (-CH2CH2N

+(CH3)3), Fig. 3a. The spot at Rf

value 0.385 turn to purplish red stain when
ninhydrin reagent are used as spotting agent,
Fig. 3b, which indicates the present of
PLs containing free amino groups i.e. serine
group (-CH2CH2N

+H3 (COOH) or ethanolamine
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(-CH2CH2N
+H3) groups. These results suggest

that coconut PLs contain lipid from

Fig. 2. TLC profile of coconut PLs under UV lamp
λλλλλ=365 nm

Fig. 3. TLC Profile of coconut PLs (a).Dragendorff
stain (b). Ninhydrin stain

CONCLUSION

Dryed coconut meat contain 0.04%
phospolipids, 0.22% of neutral lipids, and 0.04% of
glycolipids and ceramides. Coconut PLs comprise
of phosphatidylcholine (PC), phosphatidylserine

(PS), and/or phosphatidylethanolamine (PE)

phosphatidylcholine (PC), phosphatidylserine (PS),
and/or phosphatidylethanolamine (PE) classes.

Table 1: Acyl chain components in coconut lipids

Acyl chains Area (%)
Crude lipids Neutral lipids Glycolipids & PLs

 ceramides

C6:0 (hexanoic acid) 0,45 - - -
C8:0 (octanoic acid) 6,70 17,92 3,93 -
C10:0 (decanoic acid) 6,10 5,45 0,81 -
C12:0 (dodecanoic acid) 45,85 48,13 68,15 90,45
C14:0 (tetradecanoic acid) 19,61 2,13 - -
C16:0 (hexadecanoic acid) 10,32 1,16 0,61 0,37
C18:0 (octadecanoic acid) 3,34 10,79 0,91 1,58
C18:1 (9-Octadecenoic acid) 6,34 2,01 - -
C18:2 (9,12-octadecadienoic acid) 1,29 - - -

classes with dodecanoic acid (C12: 0),
octadecanoic acid (C18: 0) and hexadecanoic acid
(C16:0) as the lipophilic parts.
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