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Abstract. Siregar LAM, Damayanti R, Hanafiah DS. 2019. Variability of coconut phenotype based on morphology and content of fatty
acids in Asahan District, North Sumatra, Indonesia. Biodiversitas 20: 3413-3421. A study that aims to determine the diversity,
relationship and fatty acid content in several coconut genotypes (Cocos nucifera L.) grown and cultivated in Asahan District of North
Sumatra Province, Indonesia was investigated. The coconut was obtained from the Air Joman and Silau Laut subdistricts of Asahan
District, between April and September 2017. This study used morphological observation method based on IPGRI (International Plant
Genetic Resources Institute) coconut descriptor with purposive sampling technique. A total of 36 coconut genotypes have been collected
and identified based on morphological characters and fatty acid content. Based on the morphological character, the genotype of G28 and
G32 show the closest relationship with the dissimilarity value of 3.00 and the farthest relationship on the genotype of G40 and G43 with
the dissimilarity value of 12.04. Based on the 10 main type fatty acids found in coconut oil, all genotypes have between 8 and 10 types
of fatty acids, i.e. caprylic, capric, myristic, palmitic, stearic, oleic, linoleic and arachidic acid in the oil. The average amount of fatty
acid contained in coconut oil obtained generally in other coconut oil. Genotype of G5 has the highest content of lauric acid and has 12.1

mm thick flesh, but only 8 types of fatty acid composition are present in the oil.
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INTRODUCTION

Indonesia has the largest coconut (Cocos nucifera L.)
plantation in the world, with an area of 3.86 million ha or
31.2% of the world's total area of £ 12 million ha. Most of
the total area of coconut plantations in Indonesia are
community plantations (98%) and the rest are state and
private plantations (Dekindo 2014). The spreading of
coconut areas in Indonesia is Sumatra (34.5%), Java
(23.2%), Sulawesi (19.6%), Bali, West Nusa Tenggara and
East Nusa Tenggara (8%), Kalimantan (7.5%), and Maluku
and Papua (7.5%). The national coconut productivity
reached 3.29 million tons per year (Directorate General of
Plantation 2015).

Superior coconut varieties characterized by the
characteristics of slow or short stem growth, rapid and high
fruit production are much needed for plant materials in an
effort to increase the productivity of coconut (Mahayu and
Novarianto 2014). In order to assembly, the superior
varieties in coconut breeding program, the availability of
genetic germplasm/sources is very important (Novarianto
and Tampake 2007). One effort to produce superior
coconut seed is by exploring, identifying, and selecting the
plant germplasm collection in the experimental garden or in
the coconut cultivation center areas (Santosa 2014).

Coconut oil extracted by dry and or wet extraction
methods has its own characteristics compared to other
vegetable oils. The main difference between coconut oil
and other vegetable oils is the content of medium chain
fatty acids present in coconut oil. Coconut oil contains

medium chain fatty acids which can reach 61.93%
(Karouw et al. 2013). The group of medium chain fatty
acids is a fatty acid having 6-12 carbon atoms. The
superiority of medium chain fatty acids in the digestive
process compared to unsaturated fatty acids is the faster
metabolism process resulting in the faster energy produced
(Marten et al. 2006). Medium chain fatty acids have been
used as a source of formula milk fats, food formulation
ingredients for patients with impaired absorption,
postoperative patients and the elderly in European and
American countries. Lauric acid is the main middle-chain
fatty acid in coconut oil that has efficacy as antiviral,
antibacterial and antiprotozoa (Enig 1999). Although
coconut oil contains saturated fatty acids, most of them are
medium chain (80%), and short chain (10%) and only a
few are long chain (palmitate, 5%). Palmitate is
atherogenic but the ratio of it level is much lower than
lauric acid level which is not atherogenic. While the stearic
acid (C-18) is not atherogenic because it will immediately
be converted to oleic acid so that it is considered as a
neutral acid (Silalahi and Nurbaya 2011).

Diversity analysis can be carried out using
morphological, cytological, biochemical and molecular
characterization. Initially, morphological markers were
used for diversity analysis and are still in use. These were
naturally occurring variants of a particular plant species.
Later, cytological and biochemical differences occurring in
the genotypes of a species started to be used in genetic
diversity assessment (Bhandari et al. 2017). These analyses
are carried out by raising germplasm lines, pure lines,
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improved varieties, etc. in a particular experimental design.
This involves morphological characterization of different
entries grown in the field as the morphological
characteristics are the strongest determinants of the
agronomic value and taxonomic classification of plants
(Cholastova and Knotova (2012). Morphological
evaluations are direct, inexpensive, easy and do not require
expensive technology. However, the requirements of large
tracts of land and human laborers over a period of time
make it expensive. They suffer from the constraints of
environmental-sensitivity and subjective characterization
when compared to other methods.

Asahan District, North Sumatra Province, is a very
famous area with coconut plantations and known as a
source of good quality coconut. Several areas in Asahan
District are the center of coconut plantation, i.e., Subdistrict
of Air Joman, Silau Laut, Tanjung Balai, and Sungai
Kepayang. However, many coconut plants have been
cleared by their owners. This is because of the decrease of
the vyield, therefore many farmers sell their stems and
convert their crops to other commodities that are
considered more profitable. Therefore, the conservation
efforts of the germplasm of coconut plants in Asahan
District in particular and North Sumatra Province, in
general, are very important. The objective of this study was
to determine and evaluate coconut germplasm variability
based on morphological characters, fatty acid content and
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the genetic relationships of several coconut genotypes from
Asahan District, North Sumatra Province, Indonesia.

MATERIALS AND METHODS

Study area

The research was conducted from April to September
2017 in Air Joman and Silau Laut subdistricts of Asahan
District, North Sumatra Province, Indonesia (Figure 1). The
plant used in this research is the coconut (Cocos nucifera
L.) plant owned by the farmers in the designated location,
which is Air Joman Subdistrict and Silau Laut Subdistrict,
Asahan District.

In each subdistrict, three villages were taken as centers
of coconut production in the area, namely Pasar Lembu
Village, Punggulan Village and Banjar Village for Air
Joman Subdistrict; and Bangun Sari Village, Silo Baru and
Silo Lama Village for Silo Laut Subdistrict. In each village,
three farmers who owned coconut plantations which were
the main sources of income were used as samples, and each
farmer was taken two plant samples, so that 36 plant
samples were used for this study. The coconut trees used as
samples are coconut plants that are cultivated by farmers
and are routinely taken as a result.
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Figure 1. Research site area in Air Joman (1) and Silau Laut (2) Subdistricts of Asahan District, North Sumatra Province, Indonesia
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Procedure

This research is an exploratory research conducted by
survey method in Air Joman and Silau Laut Subdistrict of
Asahan District, North Sumatra. Data collection was
obtained through observation of qualitative and quantitative
character of plant morphological samples with a guide to
the coconut descriptor manual of IPGRI (International
Plant Genetic Resources Institute). The results of the
quantitative character in this study were divided into three
categories with divisions based on three quartile intervals
tailored to the distribution of data on to all genotypes of
coconut, thus showing a fixed distribution pattern
(Syahruddin 2012). Determining the location of data
distribution of the location distribution of this quartile is
calculated according to Sudjana (2008) as follows:

Location Ki =datato (n + 1)
4

Location Ki = location of quartiles to-i=1, 2, 3

Parameter observations were performed by the coconut
descriptors of IPGRI (1995), which consisted of
observations: (i) Plant morphology; stem circumference at
20 cm from soil surface (cm), stem circumference at 1.5 m
from ground level (cm), the height of tree (m), number of
bunches per tree. (ii) Leaf morphology; the length of the
petiole (cm), the thickness of the petiole (cm), the width of
the petiole (cm), the length of the rachis (cm), the number
of leaflets, the length of the leaflets (cm), the width of the
leaflets (mm). (iii) Flower morphology; the length of
flower stalk (cm), girth of flower stalk (cm), number of
spikelets with female flowers, number of spikelets without
female flower, number of female flowers per rachilla,
diameter of female flower (mm). (iv) Fruit morphology;
number of fruits per tree, number of fruit per bunches, fruit
weight (g), coir weight (g), shell weight (g) fruit fresh
weight (g), and thick flesh (mm). (v) Quality of fruits;
water content (%), fat content (%), and fatty acid content
(%).

The characterization of tree, stem, leaf and flower
morphology of habitus was carried out from one village to
the next which was carried out on different days for each
village. For leaf morphology characterization, the 14™ leaf
sample was used. Sampling of flowers and fruit is done by
climbing. Fruit samples are done on the same day by
collecting the ripe fruit.

Analysis of water content (%), fat content (%), and
fatty acid content (%)

The determination of water content is done by oven
method (AOAC, 1995). The grated coconut material is
weighed 25 g in an aluminum cup which has been
previously overburdened and weighed. Then the material
was dried in an oven with an initial temperature of 50°C for
48 hours, then cooled in the desiccator for 15 minutes then
weighed. After that, the material was reheated in an oven
60° to 70°C (maximum), cooled back with a desiccator for
15 minutes then weighed. This treatment is repeated until a
constant weight is obtained.
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For the determination of fat content is done by
extraction method using soxhlet (AOAC, 1995). Samples
of 5 g which have been determined water content wrapped
with filter paper, then placed in soxhlet extraction tool. The
condenser is mounted on top of it and the fat pumpkin glass
underneath. The hexane fat solvent is fed into a fat flask,
then reflux for + 6 hours until the solvent falls back into a
gray and clear-colored fat. The solvents present in the fat
flask are distilled and recovered. Then the fat extraction
flask is heated in an oven at 105°C until it reaches a fixed
weight, and then cooled in a desiccator. Pumpkin glass and
its fat are weighed. Each sample analyzed represents each
accession number.

For quantitative analysis, the fatty acid content was
carried out by gas chromatography device with standard
method based on MPOB quality standard (Malaysia Palm
Oil Board 2004). The required chemicals are as follows, n-
hexane, methanol, NaOH 0.5 M, CH3;COOH, distilled
water, Fame Mix C8-C24 (Supelco®). The tools used are
micropipette, Eppendorf tube, microsyringe 10 pL
(Hamilton Syringe®), GC-2340 Supelco® with flame
ionization detector (FID) at 185°C oven temperature
condition, 240°C injector temperature, 240°C detector
temperature, gas carrier He 0.8 mL/min: capillary column
SP2340 (60 x0.25mm, open tubular fused silica column
coated).

Data analysis

The analysis of phenotypic data on quantitative
characters is done to see the diversity present in the
population. Comparative analysis of diversity was also
done by looking at phenotypic comparisons with standard
deviations of phenotype diversity.

The values of phenotypic diversity were calculated
according to Steel and Torrie (1995) as follows:

o p = phenotypic variance;

Xi" = the value of the to-i sample

X =the average value of the to-i population
N = number of populations tested

Furthermore, the standard deviation of phenotype
diversity is calculated by the formula:

sdo’p =YTF,

P N
Sdo"p = standard deviation of phenotypic variance
N = number of populations tested.

The criteria for assessment of the area and the
narrowness of diversity were calculated based on Anderson
and Bancroft (1952), namely: (i) Where, o p>Sda”p
means that diversity is wide (varies), (ii) Where,
o~ p<5do” p means that the diversity is narrow (uniform).
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Standardized qualitative and quantitative data (plant
morphology, leaf morphology, flower morphology, fruit
morphology) with a total of 23 characters were processed
using the Minitab 16 program with cluster analysis to
determine the degree of relationships between accessions
of each sample of each coconut plant in two subdistricts.
Cluster analysis is used to visualize multivariate data
(parameter data generated) from survey results. Cluster
analysis produces a dendrogram that is used to assess
patterns of diversity from data surveys.

RESULTS AND DISCUSSION

Character of coconut phenotype

Based on the observation of the morphological
character of the coconut genotype in Asahan, there is
diversity in the morphological characteristics of trees,
leaves, flowers, and fruits. However, visual observations on
the character of the stem growth pattern, the color of the
leaf, the flowering type, the color of the female flower, the
shape of the shell (the fruit without coir) almost have the
characteristic similarity of the 36 identified coconut
genotypes.

Based on the observation of the morphological
character of the tree, 4 canopy forms were identified from
the 36 identified coconut genotypes. In general, the shape
of the coconut crown found is X 'silhouette’ contained in
G4, G9, G10, G12, G19, G26, G27, G28, G36, G37, G47,
G48, G49, and G54. In addition, the pattern of coconut tree
growth is generally curved. This is due to the presence of
other plants that block the entry of the intensity of sunlight
so that the growth of coconut trunks can be curved to
follow the direction of the coming sun. Djaenudin et al.
(2000) state that coconut plants require high intensity of
sunlight. Plants that are under shade in a sheltered place are
not good growth.

The coconut leaves have a leaf midrib with leaflets on
the left and right sides. Based on the results of observations
on the character of leaves morphology is known that in
general the color of the child leaves is green, the color of
the yellowish-green stalk, leaflets ranging from 100-150
cm long.

Coconut flowers are known by the term mayang or
manggar. ldentification result of floral morphological
characters is known that the type of flowering of coconut,
in general, is normal that the sheath has dried or even been
separated from the manggar, the color of the flower stalk
and the yellow female flowers, the color of male flowers
yellow-greenish but there is one genotype with the color of
the male flower is yellowish-orange is on G40, the number
of female flowers in one essay and the diameter of the
female flowers vary. Warisno (2003) states that the coconut
flower is a rocky interest known as inflorescent or mayang
or manggar (Java) and on the outside is covered by a
spatial or sponge (spatha).

The morphology of coconuts generally varies
depending on where it grows. Based on the identification of
the morphological character of the fruit, it is known that
coconut fruit, in general, is green, round fruit shape with
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fruit weight and thick of varied fruit flesh, round polar fruit
shape, equatorial angular shape, shell shape (oblique fruit).
According to Pandin (2009), coconut plants have a very
diverse phenotypic. Diversity of fruit morphology is mainly
on the color of fruit, shape, and size of fruit. Based on the
results of the identification that has been done, it is known
that there are various variations of coconut morphology in
Asahan because the farmers do the coconut production
generatively or using fruit, thus causing segregation and
variation between genotypes. According to Pandin (2009)
large coconut diversity caused by interest monoecious type
and there are differences in the time and the beginning of
the anthesis period of male flowers and receptive
females.

The identification result of each genotype of coconut
plant in Asahan has unique characteristic in certain
genotypes so that the genotype can be used as a source of
elderly in the propagation of coconut plant in the future, by
combining some characters so it is expected to produce a
new genotype with good character in terms of quality and
quantity of fruit. Some genotypes that can be used as a
source of elders with the advantage of several characters in
each, namely genotype G4 has a thick and thick flesh
character, G27 has a lot of fruit, and G35 has a unique
color of fruit and shell (fruit without a coat) (in contrast to
the color and shape of other fruit shells).

Diversity of phenotype

Based on the morphological character, 36 genotypes of
coconut originating from Air Joman and SilauLaut
subdistricts of Asahan District of North Sumatra, the
criteria  of phenotypic diversity were analyzed by
comparison of diversity value with standard deviation can
be seen in Table 1.

The results of the phenotypic diversity analysis
presented in Table 1 show that there are six narrow
characters (uniform) that are on the thickness of the petiole,
the width of the petiole, the width of the leaflets, the
thickness of the flower stalk, the number of fruits per
cluster, and the thickness of the fruit flesh. While the
characters are wide (varying) that is on the character of the
stem circumference at 20 cm from the ground surface, stem
circumference at 1.5 m from the soil surface, tree height,
the length of the petiole, the length of rachis, the number of
leaflets, the length of the leaf, the long flower stalk, the
number of spikelet with female flowers, the number of
spikelet without the female flower, the number of female
flowers in one essay, the diameter of the female flowers,
the number of bunches per tree, the weight of the fruit, the
weight of the coir, the weight of the shell, and the weight of
the fruit flesh.

A number of coconut morphological characters show
the vast diversity of phenotypes has been put forward by
Tampake and Luntungan (2002), that the morphological
diversity of 228 deep coconut trees and the coconut of
Genjah collected 19 local coconut populations from several
islands in Indonesia collected in the Pakuwon Experimental
Garden, West Java shows the wide phenotypic variation in
the stem circumference by 20 cm from the surface of the
ground, the circumference of the rods at 1.5 m from the soil
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Table 1. Diversity of coconut phenotype in District of Asahan was based on comparison of diversity value with standard deviation
Research location
Character Air Joman and Silau Laut

Average a’p Sda'p 25dop Criteria
Stem circumference 20 cm from soil surface (cm) 80.72 713.92 26.72 53.44 Wide
Stem circumference 1.5 m from ground level (cm) 56.81 182.10 13.49 26.98 Wide
The height of tree (m) 6.71 14.35 3.79 7.58 Wide
The length of the petiole (cm) 111.41 41.04 6.4 12.8 Wide
Thick of the petiole (cm) 2.85 0.18 0.41 0.82 Narrow
The width of the petiole (cm) 6.73 0.91 0.95 19 Narrow
Rachis length (cm) 338.06 1829.94 42.78 85.56 Wide
Number of leaflets 98.83 96.19 9.81 19.62 Wide
Number of leaflets (cm) 110 185.94 13.63 27.26 Wide
The width of the leaflets (cm) 4,91 0.47 0.68 1.36 Narrow
The length of the flower stalk (cm) 29.52 20.85 4.56 9.12 Wide
Girth of flower stalk (cm) 212 0.12 0.35 0.7 Narrow
Number of spikelet with female flowers 20.47 85.58 9.25 185 Wide
Number of spikelet without a female flower 12.97 82.30 9.07 18.14 Wide
Number of female flowers per rachilla 22.92 129.41 11.38 22.76 Wide
Diameter of female flower (mm) 24.18 14.13 3.76 7.52 Wide
Number of bunches per tree 10.78 14.34 3.79 7.58 Wide
Number of fruits per bunches 4.49 2.45 1.56 3.12 Narrow
Fruit weight (g) 1622.5 269657.6 519.29 1038.58 Wide
Coir weight (g) 838.06 113826.8 337.38 674.76 Wide
Shell weight (g) 213.61 5156.4 718 143.6 Wide
Flesh weight (g) (9) 307.36 8921.51 94.45 188.9 Wide
Thick flesh (mm) 10.35 2.82 1.68 3.36 Narrow

Note: TP : phenotypic variance, 5da”p . standard deviation of phenotypic variance

Table 2. The relationship of 36 coconut genotypes in Asahan
District, North Sumatra, Indonesia based on dissimilarity matrix

Relationships Dissimilarity value

G28 G32 3.000
G22 G48 3.606
G4 G9 3.742
G3 G52 3.873
G31 G54 3.873
G41 G48 4.000
G41 G49 4.000
G3 G13 4.123
Gl4 G20 4.123
G22 G49 4.359
G51 G47 4.472
G17 G36 5.568
G18 G35 7.810
G2 G9 7.937
G5 G12 8.718
G26 G38 8.775
G30 G37 9.274
G4 G13 10.677
G32 G40 10.724
G40 G47 10.770
G31 G43 10.817
G7 G19 10.863
G10 G40 10.954
G23 G40 11.091
G40 G44 11.180
G27 G40 11.832
G40 G43 12.042

surface, the number of leaflets, the length of the leaflets,
the length of the flower stalk, the number of spikelets with
the female flower, the number of spikelets without the
female flower, the number of flowers female in one essay.
While the narrow character of the width of the petiole,
thick petiole, wide child leaf, thick flower stalk.

Relationship

Based on the morphological characterization of 36
coconut genotypes obtained from two subdistricts in
Asahan District, the values of relationships can be seen in
Table 2. Based on the value of the dissimilarity matrix, the
smaller the value of dissimilarity between variables, the
relationships between the two variables is getting closer or
the greater the level of similarity, and vice versa. So that it
is known that the lowest level of dissimilarity or the closest
relationships is G28 and G32 which is equal to 3,000 while
the highest dissimilarity or the farthest relationships is in
G40 and G43 which is equal to 12,042. To determine the
level of relationships between accessions of each sample of
each coconut plant in the two subdistricts, cluster analysis
was used.

Based on multivariate data (parameters measured)
survey results, the entire genotype of coconut can be
grouped into four clusters. The pattern of diversity from the
morphological data of 36 genotypes obtained from two
subdistricts in Asahan can be seen in their relationship with
dendrograms in Figure 2. There are four groups of
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relationships on the scale of the relation distance
(Euclidean distance scale) 20 (twenty). The smaller the
euclidean distance between the several objects analyzed,
the closer the relation of the object and the more similarity
the character possessed (Santoso 2002). Analysis of
relationships based on morphological character of coconut
genotype on a 20-degree scale indicates the presence of
four groups of plant relationships. Group 1 consists of 21
genotype of coconut that is G2, G3, G10, G12, G13, G17,
G31, G32, G36, G37, G38, G41, G44, G48, G49, G52 and
G54 are put together by 1 character the same green leaf
color.

The second group consists of 13 genotypes of coconut
that are G4, G5, G7, G9, G14, G18, G20, G2, G26, G30,
G43, G47 and G51 which are united by the same 2
characters of leaf color and flowering type. The third group
consisted of only 1 genotype of coconut, G35. The special
character that only the G35 possesses is a sharpened shell
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shape. The fourth group also consists of only 1 genotype of
coconut that is G40. The special character that only G40
possesses is the color of the yellowish-orange flower.
However, the G35 and G40 both have orange-colored
fruits. Both of these genotypes have considerable euclidean
distances when compared to thirty-four other genotypes.
These characters cause the G35 and G40 to separate
themselves from other groups and have an Euclidean
spacing large enough.

The closest relationship or the lowest dissimilarity
value was obtained from G28 and G32 from Bangun Sari
village, Silau Laut subdistrict, which was 3,000 with 9
character difference from 36 characters which were
identified as canopy shape, thickness of petiole, leaf width,
rachis length, amount leaves, the length of the child leaves,
the number of spikelet without the female flower, the
weight of the shell and the weight of the fruit flesh.

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine

o1 2 3 4 5 6 T 8
G258 1 1 1 1 1 1
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Figure 2. Dendogram grouping based on 23 quantitative and qualitative characters of 36 coconut genotypes obtained from Asahan

District, North Sumatra, Indonesia
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Water, fat and fatty acid content

Based on Table 3, the highest water content was
obtained from G2 accession samples (46.29%) but with
moderate fat content (56.87%), while the lowest water
content was obtained by G5 accession (15.79%) with low
fat content (48.83%). The highest fat content was obtained
by G41 accession (82.34%) with a water content of
25.52%. However, based on data on water content and fat
content obtained, there was no consistent pattern of
relationship between water content and fat content
produced from each sample.

Coconut oil is classified into lauric acid because the
content of lauric acid is greatest when compared to other
fatty acids. Based on lauric acid levels, the low water
content in the G5 accession showed high lauric acid levels
(50.4%), but the high water content in G2 turned out to
show high lauric acid levels as well (48.1%). This shows
that the levels of fatty acids (such as lauric acid) in each
accession are not always determined by water content, but
also influenced by genetic factors that express the
production of each fat content and fatty acid levels in each
genotype.

Based on fat content, G3 accession showed the lowest
fat content and followed by its lauric acid level included in
the low category (43.2%). Meanwhile, the highest fat
content in G41 (82.34%) turned out to show high lauric
acid levels as well (47.3%). This is much related to the
process of forming lauric acid itself, coconut oil is an ester
of glycerol and fatty acids.

Based on the results of coconut meat biomass extract
derived from 36 accessions obtained from Air Joman
Subdistrict and Silau Laut Subdistrict, Asahan District
obtained oil and water content as in Table 3. Based on
analysis of gas chromatograms, the composition and fatty
acid content obtained on 36 accessions of coconut fruit can
be seen in Table 3. Fatty acid analysis results presented in
the table shows that fatty acids contained in coconut meat
is saturated fatty acids and unsaturated fatty acids. The
saturated fatty acids consist of caprylic acid (C7H15sCOQH),
capric acid (CgH19COOH), lauric acid (C11H23COOH),
myristic acid (C13H27COOH), palmitic acid (C15sH3z:COOH)
and stearic acid (Ci7H3sCOOH) saturated consisting of
oleic acid (C17H33COOH) and linoleic acid (C17H3:COOH).
In addition, it can be detected in 26 genotypes of linolenic
fatty acid (C17H20COOH) concentration at 0.1-0.3% and
arachidic fatty acids (CigH39COOH) in 28 genotypes of
coconut with low including 0.1-0.4%.

Based on GC analysis, the dominant fatty acid
component in 36 samples of coconut oil analyzed was
lauric acid (C12:0) with the highest concentration found in
G5 from PasarLembu village, Air Joman subdistrict at
50.4% while the lowest in G17 originating from Punggulan
and G19 villages from Banjar village, Air Joman
subdistrict with 35.6%. In accordance with Nevin and
Rajamohan (2006) studies that reported that the coconut oil
analysis in the Kerala region of India contains 45.51%
lauric acid and is the most dominant fatty acid. The results
of fatty acid profile analysis of commercial coconut oil
samples sold in Malaysia and Indonesia by Marina et al.
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(2009) showed that the samples contained the most lauric
acid ranging from 46.64 to 48.03%, followed by myristic
acid (C14:0) 16.23-18.90%. The same study by Karouw et
al. (2013) stated that the results of the analysis of oil on
Dalam Mapanget coconut fruit age 11-12 months obtained
from Kima Atas Experimental Garden, Manado, North
Sulawesi had good quality and medium-chain fatty acids
were 61.93 % which is dominated by lauric acid around
48.24%.

When viewed from the standardization issued by APCC
(Asian and Pacific Coconut Community) that lauric acid
content should be between 43-53%, then from the analysis
that has been done there are 30 samples of coconut oil that
meet the requirements, among others: G2, G3, G4, G5, G7,
G10, G12, G18, G20, G22, G23, G26, G27, G28, G30,
G31, G32, G35, G36, G37, G38, G40, G41, G43, G44,
G47, G48, G49, G51 and G52. This shows that 83.33% of
all genotypes obtained from two subdistricts in Asahan
District, North Sumatra, produce coconuts with lauric fatty
acid content that relatively meets international standards.

Table 3. Water content and fat content for 36 accessions of
coconuts collected from Air Joman and Silau Laut Subdistricts,
Asahan District, North Sumatra, Indonesia

Accesion Water content (%) Fat content (%)
G2 46.29 56.87
G3 28.27 15.22
G4 2471 56.37
G5 15.79 48.83
G7 31.87 53.99
G9 24.74 24.28

G10 20.83 79.15
G12 26.46 63.26
G13 38.15 68.58
Gl4 33.52 67.64
G17 32.59 71.32
G18 23.71 62.65
G19 27.78 58.50
G20 26.98 70.90
G22 24.14 52.18
G23 25.82 68.76
G26 35.02 68.35
G27 26.34 67.21
G28 21.54 69.96
G30 25.55 62.94
G31 35.74 62.45
G32 32.00 75.26
G35 19.47 63.32
G36 25.00 65.64
G37 38.60 25.63
G38 23.05 53.86
G40 39.72 57.06
G41 25.52 82.34
G43 21.34 64.63
G44 29.75 60.18
G47 19.12 76.96
G48 27.98 38.65
G49 2191 66.18
G51 22.26 84.98
G52 33.74 28.43
G54 36.82 49.90
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Table 4. Composition and fatty acid content of 36 accessions of coconut fruits which were collected from Air Joman and SilauLaut

Subdistrict, Asahan District, North Sumatra, Indonesia

Fatty acid content (%)

Accession

(C8:0) (C10:0) (Cl12:0) (C14:0) (Cl16:0) (C18:0) (Cl8:1) (C18:2) (C18:3)  (C20:0)

G2 10.2 6.0 481 181 71 2.8 57 19 0.1 0.1
G3 6.6 44 432 208 117 3.8 8.0 1.4 0.1 -

G4 8.1 5.0 437 193 11.8 33 73 1.4 - 0.1
G5 9.3 6.5 50.4 16.2 7.9 2.7 55 1.4 - -

G7 7.1 5.2 46.4 185 105 36 7.1 15 0.1 0.1
G9 7.7 45 417 187 12.9 37 9.3 15 - -

G10 7.0 4.7 4722 195 10.1 3.1 6.7 17 - 0.1
G12 8.6 5.6 46.6 195 9.4 34 5.7 12 0.1 0.1
G13 5.9 45 38.2 183 10.1 35 6.7 14 0.1 -

Gl4 55 46 40.3 17.9 9.7 3.4 6.4 15 0.1 -

G17 6.7 35 35.6 17.0 9.4 33 6.4 1.4 - 0.1
G18 8.6 6.2 476 17.8 8.7 32 6.0 16 0.1 0.2
G19 8.7 5.7 35.6 227 123 41 9.0 16 - 0.1
G20 7.1 5.0 456 174 10.8 4.1 85 14 - 0.1
G22 9.0 6.1 495 171 8.8 2.7 53 13 0.1 0.1
G23 7.8 53 49.1 18.4 9.6 2.9 5.6 12 0.1 0.1
G26 75 55 475 177 9.8 3.2 6.7 1.8 0.1 0.1
G27 7.9 5.4 498 187 8.8 2.4 5.6 13 0.1 -

G28 5.9 41 433 203 11.8 36 8.9 1.8 0.1 0.2
G30 8.4 55 474 176 9.4 3.2 7.0 15 - 0.1
G31 6.8 48 441 20.0 11.2 37 7.7 16 - 0.1
G32 6.6 5.1 46.7 18.9 10.2 3.2 7.9 13 0.1 0.1
G35 74 5.1 471 19.2 9.7 33 6.6 13 0.1 0.2
G36 6.7 47 46.8 19.9 10.6 38 6.1 12 0.2 0.1
G37 7.9 55 47.9 18.8 8.9 2.9 6.2 1.3 0.3 03
G38 9.8 6.8 488 17.0 8.4 34 44 12 0.1 0.1
G40 6.9 5.1 483 182 9.6 2.7 7.1 17 0.1 03
G4l 8.0 5.7 473 18.1 9.7 36 6.6 0.9 0.1 -

G43 10.0 6.7 49.3 16.6 7.8 32 49 1.0 0.3 0.2
Ga4 7.9 55 486 177 8.7 2.8 6.8 15 0.2 0.2
G47 5.7 45 44.9 19.0 126 3.4 7.9 1.4 0.1 0.4
G48 6.8 46 443 19.1 117 3.8 8.0 15 0.1 0.2
G49 6.9 48 456 195 10.8 35 73 1.4 0.1 0.1
G51 5.9 47 482 19.9 9.9 33 6.2 1.8 0.1 0.1
G52 7.2 38 459 165 121 3.1 96 17 0.1 0.1
G54 48 4.4 413 208 125 45 9.8 17 0.1 -

Note: C8:0 : Caprylic acid, C10:0 : Capric acid, C12:0 : Lauric acid, C14:0 : Myristic acid, C16:0 : Palmitic acid, C18:0 : Stearic acid,
C18:1: Oleic acid, C18:2 : Linoleic acid, C18:3 : Linolenic acid, C20:0 : Arachidic acid

Based on evaluation of morphological character on 36
samples of coconut fruit and associated with fatty acid
content contained therein obtained that in G5 with the
highest lauric acid content has a character of flesh which is
classified as thick that is 12,1 mm. However, in the thickest
character of the highest fruit meat found in G4 that is 13.7
mm has a lauric acid content of 43.7%. This is because
there are factors that influence fatty acid content of coconut
flesh, among others coconut type and varieties, coconut
age, climate, soil type and altitude. The increasing age of
coconut fruit then the fatty acid content will increase and
water content decreases. Bawalan (2005) which stated that
the fatty acid content of coconut meat is influenced by
several factors such as coconut type and variety, coconut
age, climate, soil type and altitude. The land suitability
class for coconut plantations is basically based on the
horizon where the coconut plants will be planted, the
physical properties of the soil, and the ability of the soil to
retain water. The existence of water in the soil is the basis

for the classification of land suitability for coconut trees
because it affects the use of water, especially during
drought. Available groundwater also affects the leaf area of
coconut plants and water storage capacity in the stem
which both affect the rate of plant transpiration.
Differences in coconut varieties also have differences in
plant water requirements which also affect the suitability of
the land needed for coconut trees (Madurapperuma et al.
2009).

This study has collected and characterized 36 genotypes
of coconut from Air Joman and SilauLaut Subdistrict of
Asahan District, North Sumatra. The result of phenotypic
diversity analysis shows that there are six narrow
characters (uniform), i.e. visual observation on character of
growth pattern of stem, flowering type, shell shape (fruit
without coir); and thirty other characters have wide
diversity of phenotypes. The closest phylogenetic
relationship genotypes G28 and G32 are originated from
Silau Laut Subdistrict, with the dissimilarity value of 3.00.
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While the furthest relation or the highest is obtained at
genotype coming from subdistrict of Air Joman Subdistrict
G40, and G43 from Silau Laut subdistrict, with the
dissimilarity value of 12.04. The identification result of 36
accessions of coconut in Asahan has a different and special
character on some accessions. So it can be used as source
in the development of coconut in the conventional field or
as parents origin by combining some of these characters to
preserve coconut crop, and also improve the yield and
quality of coconut. The coconut genotype collected has 8-
10 fatty acids in its oil. The average fatty acid content
contained in coconut oil obtained is generally obtained in
coconut oil. Genotype of G5 has the highest content of
lauric acid and has 12.1 mm thick flesh, but only 8 types of
fatty acid composition are present in the oil.
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