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Abstract v View references (30)

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

Read More
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ABSTRACT

In present work, we used two sizes of silver nanoparticles (NPs) with different particle
loadings and dispersed them into oil to make nanofluids. The silver/oil nanofluid with different
nanoparticles weight fractions of 0.5%, 1% and 2% was prepared by ultrasonic device in two step
method. The measurements of heat transfer coefficients were performed. An up to 30%
enhancement of the heat transfer coefficient was observed in the laminar flow regime. The heat
transfer coefficient is shown to increase with increasing Reynolds number. In addition, the heat
transfer coefficient decreased with increasing fluid temperature. A constant downward trend of
enhancement ratio with respect to Reynalds number was specified for the nanofiuids discussed
in this study.
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ABSTRACT

The shape, size, optical properties and electrochemical activity of the silver nanoparticles
(AgNPs) were studied, as well as their dependence on the amount of the reducing agent, the
method of initiation of the formation of nanoparticles and the introduction order of reagents in the
reaction mixture. It was determined that in the sols obtained without polyethylene glycol (PEG)
AgNPs are predominant with the average size of 40 nm. With PEG the triangular AgNps predominate
with the average size of 20 nm due to the silver ions reduction on the surface of the nuclei.
It was determined that AgNPs are most active when obtained with PEG and the molar ratio
[AgLIC H.O7°] = 1:5. On the anodic branch of the cyclic AgNPs curve the splitting of anodic
maximum into two due to AgNPs oxidation was observed. AgNPs obtained in the presence of PEG
by light have the most electrochemical activity. The processes of AQNPs oxidation become easier
when PEG is present which is caused by the formation of the most stable silver oxides.
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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! and 2854 cm!, C=O0 stretching of esters at 1744 to 1728 cm™!, CH: bending at
1458 cm™!, CH3 symetric bending at 1373 cm™!, C-O-C stretching in esters at 1065-1250 cm-
!, and CH> rocking at 718 and 725 cm'. 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 PO, asymmetric stretching peaks at 1226 cm™! and 1219
cm’!, C-O-P stretching at 1111 cm™! and 1064 cm™!' and P-O asymmetric stretching at 887 cm-



"and 817 cm™!. The choline group is recognised by (CH3)3sN* asymmetric bending at 1458
cm’! and (CH3)sN* asymmetric stretching at 972 cm™! and 972 cm™!. 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

Area (%)
Acyl chains 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 - - -

TLC analysis on coconut PLs using chloroform/methanol 9:1 as eluent we obtain four
spots at Rrvalues 0.115; 0.385; 0.654; and 0.808 respectively, see figure 2. Dragendorff

reagent reveals orange spots for Rrvalue 0.115 and Rr 0.808 which indicates the present of



PLs containing choline groups (-CH2CH2N*(CHz)s), figure 3a. The spot at R 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 3. TLC Profile of coconut PLs  (a). Dragendorff stain (b). Ninhydrin stain



6/9/2020 Diponegoro University Mail - 11798: New compos paper for 34(2)2018

Undip Mail on Google

-.@: m.um;uc.:d
= P

11798: New compos paper for 34(2)2018

Dwi Hudiyanti <dwi.hudiyanti@live.undip.ac.id>

info@orientjchem.org <info@orientjchem.org> Fri, Mar 30, 2018 at 1:36 PM
To: dwi.hudiyanti@live.undip.ac.id

Please visit the coming issue link http://www.orientjchem.org/coming-issue/ for the HTML version .

Also attached is the pdf for proof correction.11798

Please use this proof only for checking the typesetting, editing, completeness and correctness of the text, tables and figures. It is important to
ensure that all corrections are sent back to us in one

communication by 04th April 2018 as we are completing our publication cycles. Please check carefully before replying, as inclusion of any
subsequent corrections cannot be guaranteed. Proof reading is solely your responsibility. No corrections will be done after the mentioned date.

If any correction please indicate with highlight and sticky notes in pdf proof file.

Dr. S. A. Igbal, Ph. D., FICS, FICC, FIAEM, MNASc.
Chief Editor

Oriental Journal of Chemistry

An ISI, Scopus, SNIP based Journal

www.orientjchem.org

b DWI HUDIYANTI(11798).pdf
149K

https://mail.google.com/mail/u/1?ik=fabf1de313&view=pt&search=all&permmsgid=msg-f%3A1596343516185076550&simpl=msg-f%3A159634351618... 1/1


http://www.orientjchem.org/coming-issue/
http://www.orientjchem.org/
https://mail.google.com/mail/u/1?ui=2&ik=fabf1de313&view=att&th=162759f85db5a346&attid=0.1&disp=attd&safe=1&zw

Est. 1984

ORIENTAL JOURNAL OF CHEMISTRY

An International Open Free Access, Peer Reviewed Research Journal

www.orientjchem.org

ISSN: 0970-020 X
CODEN: OJCHEG
2018, Vol. 34, No.(2):
Pg.

COCONUT (COCOS NUCIFERA L.) LIPIDS: EXTRACTION AND CHARACTERIZATION

DWIHUDIYANTI'™, MUHAMMAD FUAD AL KHAFIZ 2 and KHAIRUL ANAM'

'Department of Chemistry, Faculty of Science and Mathematics, Diponegoro University-JI. Prof.
Soedarto, SH 50 275 Semarang, Indonesia.
2Chemistry Program, Faculty of Science and Mathematics, Diponegoro University-Jl. Prof.
Soedarto, SH 50 275 Semarang, Indonesia.
*Corresponding author E-mail: dwi.hudiyanti@live.undip.ac.id

(Received: January 12, 2018; Accepted: March 25, 2018)

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' and jack bean?. Each source has

a unique composition of distinct phospholipid
species and accordingly diverse applications in
pharmaceuticals®, cosmetics*, nutrition, food®, and
drug delivery®”.

In aqueous media, PLs molecules form
aggregate structures by self-assembly course of
action®®. Spherical bilayers known as vesicles or
liposomes are among of these structures .
Nowadays liposomes”'-'* and related
structures'®'® have been actively developed as
carriers of bioactive compounds '3'*17-'° in various
applications'2° since their excellent biocompatibily
to natural body environtment®'221,
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The characteristic of liposomes is greatly
influenced by the physicochemical properties of PLs
constituent, such as their molecular species®*2. PLs
molecular species are determined by their head
group (hydrophilic) and hydrocarbon chain types
(hydrophobic). These components are diversed
base upon their sources®. 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?26:27,

Previously Hudiyanti et al.,?® 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™ and 2854 cm,
C=0 stretching of esters at 1744 to 1728 cm™, CH,
bending at 1458 cm', CH3 symetric bending at 1373
cm', C-O-C stretching in esters at 1065-1250 cm™',
and CH, rocking at 718 and 725 cm'. 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 PO, asymmetric stretching
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peaks at 1226 cm™ and 1219 cm™', C-O-P stretching
at 1111 cm™ and 1064 cm™ and P-O asymmetric
stretching at 887 cm™ and 817 cm™. The choline
group is recognised by (CH,),N* asymmetric
bending at 1458 cm™ and (CH,),N* asymmetric
stretching at 972 cm™ and 972 cm'. 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.

5

43
1454373 117
1728 W07

2855
2610
Phospheolipkds 2934 T
FEFE]
157
1542 1458 upa BlTnE
1735 1299 1065

4300 4000 2300 2000 2500

Joan 1500 10 500 o

1ferm

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 R, values 0.115; 0.385; 0.654; and 0.808
respectively, see Fig. 2. Dragendorff reagent reveals
orange spots for R, value 0.115 and R, 0.808 which
indicates the present of PLs containing choline
groups (-CH,CH,N*(CH,),), Fig. 3a. The spot at R,
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 (-CH,CH,N*H, (COOH) or ethanolamine
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(-CH,CH,N*H,) groups. These results suggest

phosphatidylcholine (PC), phosphatidylserine (PS),

that coconut PLs contain lipid from 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 - - -
a. b.

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

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)

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

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, sesame' and jack bean?. Each source has

a unique composition of distinct phospholipid
species and accordingly diverse applications in
pharmaceuticals®, cosmetics*, nutrition, food®, and
drug delivery®”.

In aqueous media, PLs molecules form
aggregate structures by self-assembly course of
action®®. Spherical bilayers known as vesicles or
liposomes are among of these structures .
Nowadays liposomes”'-'* and related
structures'®'® have been actively developed as
carriers of bioactive compounds '3'*17-'° in various
applications'2° since their excellent biocompatibily
to natural body environtment®'221,
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The characteristic of liposomes is greatly
influenced by the physicochemical properties of PLs
constituent, such as their molecular species®*2. PLs
molecular species are determined by their head
group (hydrophilic) and hydrocarbon chain types
(hydrophobic). These components are diversed
base upon their sources®. 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?26:27,

Previously Hudiyanti et al.,?® 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™ and 2854 cm,
C=0 stretching of esters at 1744 to 1728 cm™, CH,
bending at 1458 cm', CH3 symetric bending at 1373
cm', C-O-C stretching in esters at 1065-1250 cm™',
and CH, rocking at 718 and 725 cm'. 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 PO, asymmetric stretching

Crude lipids

Neutrallipics I

T

&5

P TS
524

peaks at 1226 cm™ and 1219 cm™', C-O-P stretching
at 1111 cm™ and 1064 cm™ and P-O asymmetric
stretching at 887 cm™ and 817 cm™. The choline
group is recognised by (CH,),N* asymmetric
bending at 1458 cm™ and (CH,),N* asymmetric
stretching at 972 cm™ and 972 cm'. 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.
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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 R, values 0.115; 0.385; 0.654; and 0.808
respectively, see Fig. 2. Dragendorff reagent reveals
orange spots for R, value 0.115 and R, 0.808 which
indicates the present of PLs containing choline
groups (-CH,CH,N*(CH,),), Fig. 3a. The spot at R,
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 (-CH,CH,N*H, (COOH) or ethanolamine
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(-CH,CH,N*H,) groups. These results suggest

phosphatidylcholine (PC), phosphatidylserine (PS),

that coconut PLs contain lipid from and/or phosphatidylethanolamine (PE) classes.
Table 1: Acyl chain components in coconut lipids

Acyl chains Area (%) Q

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 - - -
a. b.

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

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)

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

classes with dodecanoic acid (C12: 0),

octadecanoic acid (C18: 0) and hexadecanoic acid

(C16:0) as the lipophilic parts.
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