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Abstract. Oil palms are one of the most increased expansion commercial crops in the 

tropics area other than the other plantation .As a leading of producers palm oil in the 

world, Indonesia produce 40.5 metric million tons of oil palm in 2018 and the most 

problem in CPO quality is free fatty acid content. The quality of palm oil is strongly 

influenced by the level of fruit maturity and free fatty acid content. Incomplete 

hydrolysis of lipases is in the release of monoacylglycerols (MAG) and diacylglycerols 

(DAG) in addition to free fatty acids (FFA). This study aimed to determine the genetic 

diversity and molecular performance of 15 Elaeis guineensis origin were analyzed using 

microsatellite marker. Results showed that mEgCIR_LIP03 was the informative marker 

based on polymorphic informative content (PIC) value is 1,00 and supported by 

electroporegram depicted 15 Elaeis guineensis origin were amplified with low lipase 

specific marker (190 bp-253 bp). The observed heterozigosity (Ho) 0,00 was lower than 

expected heterozigosity (He) 0,916, indicating this population had high similarity. 

Relationship between genotype was exhibited by dendogram, it was divided in to 2 

clusters in 0,54 similarity coefficient. 
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1    Introduction 

Indonesia is the first palm oil producer in the world with 36,5 million metric tons of palm 

oil production in 2017 and increased to 40,5 million metric tons that is 5.5 million tons of it is 

for domestic consumption in the food industry [1] In fact, post harvesting and transportation 

processes is currently injure the fresh fruit bunch and affect the content in crude palm (CPO) 

quality within the increasing of free fatty acid (FFA) content [2]. The high oil content in the 

mesocarp makes it a rich substrate for lipase activity [3]. According to [4] post-harvest 

handling and processing of oil-rich palm fruit will increase contact between lipase and fat 

substrate, resulting in an increase in the hydrolysis of Triacilglycerol to free fatty acids. The 

higher FFA in CPO >5% is inappropriate for human consumption without properly 

purification [5]. 

However in the past, an effort for oil palm breeding improvement process could take 

from 8 to 10 years by determine the descendant of parents crosses, this time period has been 
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reduce by using biotechnology tools [6]. The genetic diversity of E.guineensis has been 

reported using any difference marker depend on DNA target [7,8]. Microsatellite QTL 

mapping of lipase activity in oil palm has been studied [9] and the three lipases gene had high 

homology to demonstrated triacylglycerol lipases. The advantages of microsatellite marker are 

high information content, co-dominance and preferred for mapping, genetic analyses and 

marker assisted plant improvement program [10]. Successfully determining genotypes with 

low lipase activity allows the longer storage period for fruit bunch, increase the oil production 

and improve the quality of CPO. This study aimed to determine the genetic diversity and 

molecular performance of Elaeis guinensis to low lipase activity. 

2   Research Method 

2.1 Plant material and DNA extraction 

Total 15 materials genetic of Elaeis guineensis were collected from Aek loba Estate 

Asahan, North Sumatera belong to PT. Socfin Indonesia are listed in Table 1. Total genomic 

DNA was extracted from leaves using modified cetyltrimethyl ammonium bromide (CTAB) 

procedure [11].  
Table 1. Material genetic information 

Accession Family 

3 SL A1 

4 SL A2 

9 SL A3 

10 SL A4 

15 SL A5 

16 SL A6 

21 SL A7 

22 SL A8 

27 SL A9 

28 SL A10 

33 SL A11 

34 SL A12 

39 SL A13 

40 SL A14 

45 SL A15 

 

2.2. PCR and Visualization of DNA Amplification 

The DNA region was amplified by PCR using microsatellite marker, mEgCIR_LIP03, 

see Table 2., it had a QTL mapping [9]. The DNA amplification were running at initial 

denaturation 95oC for 10 min, followed by 35 cycles of denaturation at 94oC for 30s, 

annealing at 55oCfor 1min 15s,extension at 72oC and final elongation step at 72oC for 30 min. 

The extracted DNA amplification banding profile was visualized by 2% agarose gel within 1x 

TBE buffer system. Electrophoresis is carried out with 70 volts electricity for 1h 10 min. The 

presence or absence of each DNA band was visualized by UV-transillumintor (UV Doc-its) 

and Gel Doc (U Doc its) and alleles were identified according to base pair size. 



Table 2. Microsatellite marker information 

Microsatellite 

marker 

Forward Primer Reverse Primer Time 

Melting 

mEgCIR_LIP03 TCAAAGAAACTTGTAGCATA

TATCAAA 

CATCCAGTAAGCTAACAC

ACAAATG 

55oC 

 

2.3. Data Analysis 

Each band that amplified by microsatellite marker was scored manually as a binary data 

with presence (1) and absence (0) band and to figure it out the alleles size was done by semi-

quantitative with standard curves using UVITEC Cambridge software [12]. The banding 

pattern is purpose to determine the presence of low lipase gene in each oil palm.  

3    Results and Discussion 

3.1 DNA Amplification   

The result of amplification is to confirm the presence of low lipase gene within the plant 

tested using specific marker, mEgCIR_LIP03. All DNA samples were amplified and the 

banding pattern visible to one band as described in Figure 1. The length range amplified 

bands in this study were about 192 bp – 253 bp. Unfortunately, these narrow length of alleles 

generate difficulty to ensure that it was low lipase gene. According to previously study [13], 

this primer does not only validate the low lipase gene but also the high lipase activity. The 

high lipase activity was detected in two marker alleles (267bp-269bp) and the low lipase 

activity detected in one single marker allele 267 bp. However, this population has a potential 

gene to be candidates for low lipase genotype. 

 
 

Fig 1. DNA Band Pattern result of amplification with mEgCIR_LIP03 specific primer M=Ladeer; 

              3,4..45 = DNA samples number according to accession number, bp = base pair 

 

 



 

 

 

 

 

3.2 Genetic diversity structure 

Alleles frequencies was conducted according to [14] who defines two types of allel, high 

PIC value > 0,5 and low PIC value < 0,05 and this finding indicated the mEgCIRLIP_03 had a 

high PIC (1,00) in the other word that is has potential primer to be used as molecular marker 

for low lipase breeding selection program, it was mentioned in [13] that mEgCIR_LIP03 was 

useful marker for introgression of low lipase trait in to other elite palm genotype. According to 

Table 3 observed heterozigosity (0,00) was lower than expected heterozigosity (0,916) 

indicated this population exhibited low diversity. In the previous study [15] dissimilarity of 

genotype reflected in higher Ho value. 

  
Table 3. Microsatellice loci profile of oil palm. N = number of samples in population; Na=number of 

different alel; Number of effective alleles; Ho=observed heterozigosity; He=expected heterozigosity; 

PIC = polymorphic information content  

Locus N Na Ne Ho He PIC 

mEgCIR_LIP03 45 13,000 11,842 0,000 0,916 1,00 

The genetic analyses of 15 origin of oil palm using Gower General Similarity Coefficient 

[16] detected 2 main clusters in 0,54 similarity coefficient, see Figure 2., which were “A” 

cluster and “B” cluster. The B cluster was branched in to two sub cluster “A” cluster has 

45,15,40,16,10,9 origin accession number as its group member, and “B” cluster has 

28,39,27,21,3,34,22,33, 4 as its group member. Cluster was formed according to base pair size 

so that indicate the members in the same group has a closer base pair size (allele length). The 

cluster was not formed by the family, although there were family difference among the 

population. Selection program in each generation cause the decrease of genetic bases of oil 

palm population that leaving the gen sources that has closer relationship [17]. However there 

is a little variability in this population. 

 

Fig 2. Dendogram of 15 Elaeis guineensis origin by UPGMA program based on base  

pair size using the Gower General Similarity Coefficient 1971 
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4    Conclusion 

The mEgCIR_LIP03 are informative marker to detected lipase gene activity in oil palm 

and the availability of the other specific marker of low lipase activity was suggested. The 15 

oil palm were evaluated a potential genotype to be a low lipase genotype. There is a little 

variability within the population even the oil palm through any crossing selection. 
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