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Abstract 

 The purpose of this research was to study processing of coconut oil which focused on evaluation 

of the quality of oil by using fruit of several Dwarf coconut as raw materials. The varieties used were 

Salak Green Dwarf (SGD), Raja Brown Dwarf (RBD) and Bali Yellow Dwarf (BYD). The oil was 

extracted through the wet process by heating technique. The coconut oil volume was measured and 

evaluated for its fatty acids profile, free fatty acid contents, moisture content, color, smell and taste. 

The by-products such as coconut residue and blondo were measured, too. The results showed that 

processing of oil from 200 Dwarf nuts produced 7.1-8.4 L. The highest volume of oil (8.4 L) was 

resulted from SGD. The oil was generally having high medium chain fatty acid around 58.50-62.32% 

including lauric acid at 46.82-48.46%. The oil made from fruits of SGD contained the highest lauric 

acid around 48.46%, followed by RBD and BYD reaching 48.06%  and  46.82%, respectively. It had a 

good smell, and fatty acid and moisture content were in  accord with Indonesian National Standard. 

The coconut oil processed using the fruit of the SGD and RBD has a clear white color, while the BYD  

having clear yellow in color, like corn oil. 
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Introduction 

 Dwarf coconut fruits are extensively used in the form of a tender coconut (fruit age 8 months). 

Commonly, it is consumed as fresh coconut, and provides raw materials for making klapertaart and 

coconut jam. The mature nuts (11-12 months of fruit), both of fresh nuts or copra form have no 

economic value. The high content of galactomanan and phospholipids in the meat of fruit of Dwarf 

coconut provides a springy texture, so it is not suitable as a raw material in a coconut industry 

producing oil through the dry process. These two chemical components function as a stabilizer 

(Prajapati et al., 2013) causing high stability of milk emulsion and could not be separated through 

centrifugation technique (Karouw et al., 2014a). The wet heating technique could be developed to 

extract the oil from the milk emulsion which was prepared from Dwarf coconut kernel.  
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 Coconut oil can be produced through a wet 

or dry extraction. In dry extraction, coconut oil is 

produced using raw materials of copra (Lay and 

Karouw, 2007) or partially desiccated coconut. 

The dry copra method is more appropriate to be 

carried out on an industrial scale (Marina et al., 

2009a). Through the wet method itself, many 

ways of processing of coconut oil have been 

described. The oil could be obtained through 

evaporation by heating (Rindengan and Karouw, 

2002), fermentation (Rindengan et al, 2004) or 

centrifugation of coconut cream (Karouw et al, 

2014). The wet process appears more desirable 

being free from usage of chemical solvents,  thus 

more environmental friendly than the dry copra 

method which uses solvent to extract the oil. In 

general, the coconut oil producing by industry or 

at the farmers’ level are using fruit  from Tall 

palms. To our knowledge, in the literature, there 

is no more information regarding the processing 

of coconut oil using the fruits of Dwarf coconut 

as raw material. 

 The coconut oil which is produced by wet 

method can be used as a healthy cooking oil, 

because it has high percentage of medium chain 

fatty acids/MCFAs (58.5-62.32%). The MCFAs 

in coconut oil are caprylic acid (C8: 0), capric 

acid (C10: 0) and lauric acid (C12: 0). which in 

the coconut oil, amounted to 46.64-48.03% 

(Marina et al., 2009b).  Medium chain fatty 

acids, especially lauric acid are very good for 

health, being antiviral, antibacterial and 

antiprotozoal (Enig, 1999). 

 Processing of oil by using raw material 

from the Dwarf has an advantage due to the trees 

being shorter at any age compared to the Tall. 

Therefore, the power climber problem could be 

avoided during harvesting. Recently, much 

attention have been given to methods of picking 

the fruit, due to difficulties of finding climbers. 

This condition directly increased the harvesting 

cost leading to the choice of trees which are 

shorter, such as Hybrid (D X T) and Dwarf being 

chosen.  

 Processing of coconut oil through the wet 

method is much simpler compared to others 

techniques. This method can be conducted at 

home or on a farmer’s scale. A total of 7.1 to 8.4 

L of coconut oil can be produced from the 

processing of 200 Dwarf nuts. It is estimated that 

from an area of 1 ha approximately 700-820 L 

coconut oil can be obtained. This result is 

obtained by assuming the area of 1 ha can be 

planted with 200 trees with production ranging 

from 17,500-20,500 nut/year. It is estimated that 

at the selling price of Rp 20,000 / L, then the 

income of Rp 14 million-16.4 million (USD 

1,166-1,366) per hectare. 

 The purpose of this research is to study 

processing of coconut oil and evaluating the 

quality of oil by using the fruit of several Dwarf 

palms as raw material. 

Materials and methods 

Materials 

 The coconut  fruits (11-12 months) were 

harvested from 3 varieties of  Dwarf coconut 

namely Bali Yellow Dwarf (BYD), Raja Brown 

Dwarf (RBD) and Salak Green Dwarf (SGD). 

Salak Green Dwarf (SGD) was cultivated at 

Kima Atas experimental garden, meanwhile both 

of  BYD and RBD were cultivated at Mapanget 

experimental garden, North Sulawesi Province, 

Indonesia. The type of varieties using for raw 

material are described on Table 1. 

Processing of Coconut Oil 

 The oil from coconut fruit were extracted 

by wet process using heating technique. It was a 

modification of the processing of coconut oil 

with gradual heating method performed by Lay 

and Rindengan (1989). The processing of oil is 

as follows: the fresh mature nuts are dehusked, 

cut and deshelled. The meat then is shredded 

using grated machines. Tap water is added into 

the grated kernel in the ratio of 1: 1 (w/v), then 

squeezed using expeller to get milk. Coconut 

milk is poured in a transparent plastic container 

fitted taps on the bottom. Coconut milk is then 

allowed to stand for ±1-2 hours,  so it would 

form a layer on the bottom (skim)  and cream on 

top. Skim and cream is separated by opening tap 

on the bottom of the container to remove the 

skim. The cream is then put in a transparent 

plastic container and allowed to stand for 12-14 

hours, so it will form two layers, namely the oil-

rich layer on the top  and non oil layer  on  the  
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Table 1. Dwarf coconut varieties which were used  

  Description BYD RBD SGD 

Age of first flowering (years) 3 3 2 

Age of first harvesting (years) 4 4 3 

Number of bunches/palm/year 15.15 12.91 12.96 

Number of nuts/palm/year 99.20 78.75 109.51 

Number of nuts/ha/year 17,676 14,175 19,711 

Sources: Anonim (2014) 

 

Table 2. Volume of oil and its by products processed from 200 nuts  

Varieties Weight of meat 

(kg) 

Volume of oil 

(L) 

Weight of by products 

Blondo (kg) Residue (kg) 

Bali Yellow Dwarf 

(BYD) 

57.5 7.1 3.5 36.7 

Raja Brown Dwarf 

(RBD) 

56.0 8.3 4.7 36.4 

Salak Green Dwarf 

(SGD) 

49.0 8.4 3.2 29.3 

 

 

 

Table 3. Fatty acid composition of oil from  Dwarf  compared to Mapanget Tall  

Fatty acids Coconut varieties/% of fatty acid 

 BYD  RBD  SGD  MTT
*)

  

Caprilic (C8:0)  6.52  7.20  7.59  7.41  

Capric (C10:0)  5.16  6.12  6.27  6.28  

Lauric (C12:0)  46.82  48.06  48.46  48.24  

Miristic (C14:0) 19.45 18.21 18.88 19.26 

Palmitic (C16:0) 9.70 9.07 9.22 9.29 

Stearic (C18:0) 6.17 4.85 4.85 2.44 

Oleic (C18:1) 0.81 2.22 0.46 5.83 

Linoleic (C18:2) 5.37 4.27 4.27 1.26 

Total of MCFA  58.50  61.38  62.32  61.93  

Sources: 
*) 

Karouw et al. (2013) 

BYD= Bali Yellow Dwarf; RBD= Raja Brown Dwarf; SGD= Salak Green Dwarf; MTT= Mapanget  

Tall Coconut 
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bottom. Further oil-rich layer was poured into a 

frying pan. The heating is done until it becomes 

light brown blondo. The resulting oil is separated 

from blondo, cooled and then filtered using a 

sterile cotton. Flowchart of coconut oil 

processing is presented in Figure 1. 

Evaluation of Coconut Oil Quality 

 The volume of oil produced was measured 

by using a volumetric flask. Its by products such 

as proteinaceous matter (blondo) and coconut 

residue were also calculated. The extracted oil 

was then analyzed for its fatty acid profile using 

Gas Chromatography. The GC used for analizing 

was a Shimadzu-GC-9AM equipped with CP-

SIL-88  column (30m x 0,30 mm id) and flame 

ionization detector (FID).  The injector and 

detector temperature were 230
o
C, while column 

temperature was previously held at 120
o
C, then 

programmed to 200
o
C at 8

o
C/min.  Nitrogen was 

used as a gas carrier. The oils were also 

evaluated for its quality such as free fatty acids 

(titration method) and moisture content through 

thermogravimetric method (AOAC, 1990), and 

color, smell and taste by organoleptic evaluation. 

Result and discussion 

Oil and its by products  

 The processing of 200 Dwarf nuts 

produced 7.1-8.4 L of oil (Table 2). The highest 

volume of oil (8.4 L) was resulted from SGD, in 

contrast it having the lowest amount of blondo 

and residue compared to BYD and RBD.  

 The major component in blondo and 

coconut residue are protein and carbohydrate. 

Coconut residue contained protein and 

carbohydrate of 12.1% and 70.3%, respectively 

(Trinidad et al., 2006), meanwhile protein 

content in blondo was 46.08% (Karouw, 2008). 

The protein component affected the stability of 

coconut milk, due to its capability to act as as 

emulsifier (Onsaard et al., 2005; Onsaard et al., 

2006). The coconut milk emulsion is more stable 

at a high percentage of oil which is then more 

difficult to extract. It was proven by the data 

shown on Table 3, that oil in the kernel of SGD 

is extracted more completely compared to BYD 

and RBD. Novarianto et al. (1997) reported that 

protein content in meat of SGD is around 2.60%, 

whereas RBD and BYD were 3.32% and 3.27%, 

respectively. According to the results shown in 

Table 2, we can calculate the yield of oil from 

each Dwarf variety. The yield of oil extracted 

from SGD (0.17%) is higher compared to RBD 

and BYD which are around 0.12% and 0.15%, 

respectively. 

 The Salak Green Dwarf (SGD) is an 

example of coconut germplasm in South 

Kalimantan in the 1980s (Luntungan et al., 

2014). The specific characteristics of fruit of 

SGD are as follows: rounded shape of fruit, 

small fruit size, and color green fruit (Novarianto 

et al., 1997). This variety grows well in lowland 

up to 300 m above sea level and its development 

in dry land areas wet climate with rainfall of 

<2,500 mm/year (Luntungan et al., 2014). 

 Based on the results, in processing of 

cooking oil, the fruits of SGD obtained higher 

yield of oil compared to fruits of RBD and BYD. 

Based on these advantages, the SGD can be 

recommended as the most excellent raw 

materials for oil extraction among Dwarf 

varieties.  

Fatty acid composition of Dwarf coconut oil  

  The oil contains Medium Chain Fatty 

Acids (MCFAs) ranging from 58.50 to 62.32%.  

The fatty acids profile of the oil compares to oil 

of Mapanget Tall  (MTT) as shown in Table 3. 

Lauric acid is a fatty acid with the highest 

proportion. Oil from Salak Dwarf coconut kernel 

contains ALRM slightly higher than that used 

coconut kernel of Mapanget Tall. The oil 

extracted from coconut Dwarf varieties contain 

fatty acids similar to Mapanget Tall except that 

the stearic acid of the Dwarf is noticeably higher, 

and oleic acid is lower than in Mapanget Tall. 

 The fatty acids profile was similar to the 

earlier report by Nevin and Rajamohan (2006) 

who reported that oil from Kerala, India 

contained 45.51% of lauric oil. The results are 

also in line with Bhatnagar et al. (2009) who 

reported coconut oil made in Mysore India 

having lauric acid of 49.61%, capric and caprilic 

acids of 4.8 and 5.8%, respectively. Marina et al. 

(2009b) reported that commercial coconut oil 

produced   both   in   Malaysia  and  Indonesia  
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              Figure 1. Processing of Coconut Oil using Fruits of Dwarf Coconut 

Dehusking Coconut husk 

Coconut water, coconut shell Deshelling 

Coconut kernel Grinding 

 Addition of water (1:1) Milk extraction 

Filtration 

Coconut milk 

Oil separation (12-14 hrs) 

(sampai blondo warna putih) 

Coconut residue 

 

Cream separation (1-2 hrs) 

Skim milk Cream milk 

Filtration 

Coconut Oil Proteinaceous matter 

Filtration High quality of coconut oil 

Heating 

(sampai blondo warna putih) 



Cord 2015, 31 (2) 

 

 12 

     Table 4. Comparison of quality of oil made from Dwarf through different methods 

Parameter White copra 

oil
a)

 

Fermented 

oil
b)

 

Centrifuged 

oil
c)
 

Dwarf 

coconut oil 

Indonesian 

National 

Standard 

Moisture (%) 0.13-0.18 0.10-0.15 0.16 0.10-0.12 0.1-0.5 

Free fatty acid (%) 0.43-0.45 0.19-0.24 0.11 0.14-0.16 Max. 0.6 

Color Clear white to 

white yellow 

Clear white Clear white Clear white, 

clear yellow 

Clear white, 

Yellow 

Smell Free from 

foreign smell 

Coconut smell Coconut smell Coconut Smell Normal 

Taste A few rancid Not rancid Not rancid Not rancid Normal 

Note: 
a)
 Lay and Karouw (2007); 

b)
 Rindengan et al. (2004); 

c)
 Karouw et al. (2014) 

 

contained lauric oil at  46.64-48.03%, and 

miristic acid (C14) at 16.23-18.90%. Thus, we 

consider that coconut oil which was produced 

through the wet process by a heating technique, 

from Dwarf has fatty acids similar to Talls.   

Quality of coconut oil made from fruits of 

Dwarf Coconut 

 Coconut oil from the Dwarf separated by 

the heating method has the variables of moisture, 

free fatty acid, smell, taste and color according 

to the Indonesian National Standard. The results 

are presented in Table 4. The colour of coconut 

oil is different depending on the raw materials 

used. The oil from RBD and  SGD  has a clear 

white color; meanwhile the oil of BYD has a 

yellow color like corn oil. We consider that, the 

kernel of BYD contains carotene which has the 

ability to inhibit oxidation of the oil (Chen and 

Liu, 1998). 

 Based on the data in Table 4, coconut oil 

produced by different processing methods has 

quality in line with the Indonesian National 

Standard, except for the taste of white copra oil; 

white copra oil has a slight rancid flavor. It’s 

free fatty acid levels were higher than in oil 

extracted through fermentation, centrifuging and 

heating. The centrifuged oil noticeably had lower 

free fatty acid. The oil which is made without 

high heat, deteriorates more readily by 

hydrolysis reaction which is indicated by a 

rancid flavor. This is due to the formation of 

methyl ketones as a result of degradation by 

microorganisms (Villarino et al., 2007). 

Rancidity is also caused by the oxidation 

reaction (Martin et al., 2010). Rancid odor can 

be detected by taste panelists when the VCO has 

a peroxide value ≥ 1 meq / kg (Rukmini and 

Raharjo, 2010). 

According to the results of this study, 

therefore, we consider that the oil extracted from 

the fruit of the Dwarf coconut is of high quality. 

The key variables of moisture content, free fatty 

acid, smell, taste and color all comply with the 

Indonesian National Standard. 

Conclusion 

Processing 200 nuts of Dwarf coconut 

yielded 7.1-8.4 L of oil (8.4 L) from SGD. 

Medium chain fatty acid was around 

58.50-62.32% with lauric around 46.82-48.46%.  

Smell, free fatty acid and moisture content 

complied with the Indonesian National Standard.  

The advantage of processing coconut oil 

from Dwarf nuts compared to Tall is of lower 

cost, due to reduced need for climbers to harvest 

the fruit. 
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