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Objectives of Project

1. To understand the morphological  
     characters of sugar palm (Arena pinnata) and
     yield potential 

2.  To Identify sugar palm with molecular genetic 
      mapping techniques
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Research Methodology

MATERIALS AND METHODS 
Places and Times
This research was conducted in districs of Pelalawan, Rokan Hulu, Kuantan Singing, Kampar, 
Indragiri Hulu and Pekanbaru City. The research was conducted from January to March 
2021. 

A. Materials and Identification of Morphological
The materials and equipment used in the study included morphological identification: palm 
trees, rolling rulers, ice boxes, pH meter and brix refractometer. 

B. Materials and Equipment Molecular Genetic  Mapping Techniques
1. Materials  
    The materials used to identify genetic markers were a plant DNA isolation kit (Genomic 
 DNA Mini Kit Plant (Geneaid) containing GPX1 buffer, GP2 buffer, GP3 buffer, W1 buffer, 
 wash buffer, elution buffer and RNAse), liquid nitrogen, alcohol 70 %, distilled water, 
 ddH2O (Aqua Pro Injection, Kimia Farma), 10X TBE (Tris boric acid-EDTA), TE buffer pH 
 8.0, 5 μg / ml ethidium bromide, agarose gel, loading dye (Thermo Scientific), 1 kb DNA 
 ladder (Thermo Scientific), primer OPD03: 5'-GTC GCC GTC A -3 ', primer OPD16: 5'-AGG 
 GCG TAA G-3', primer OPH06: 5'-ACG CAT CGC A -3 ', primer OPH09: 5'-TGT AGC TGG G –
 3' and primer OPN03: 5'-GGT ACT CCC C-3'. 
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Research Methodology

2. Equipment 
    The equipment used in this study were digital scales (Accuris
 Instruments), mortar, pestel, hot plate (Cimarec), micro pipettes 
 (Sacorex and VWR), 1.5 ml tubes (Axygen), micro tips (Axygen), 
 centrifuge machines ( Benchmark), PCR machine (Hercuvan), water 
 bath (P-Selcta), set of electrophoresis equipment (Mupid eXu), freezer
 / refrigerator, UV transilluminator (Vilber Lourmat), and camera 
 (Olympus SP-500 UZ). 
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Research Methodology

C. Identification of morphological 
Identification of morphological characters was carried out on 17 
accessions, namely 11 quantitative characters. Characterization was done 
by observing and measuring the object of research directly and 
interviewing sugar palm farmers. Data analysis the observation results 
were displayed in tabular form and analyzed descriptively. 

D. Leaf samples
Sugar palm leaf samples that have been used in Riau Province from several 
districts such as Pelalawan, Rokan Hulu, Kuantan Singingi. Kampar, Indragiri 
Hulu and Pekanbaru City. Leaves are selected that still young soft shiny 
green 
.
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Research Methodology
The principle of RAPD-PCR technique. Arrows 
indicate primer annealing sites
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Research Methodology

DNA amplification by PCR 
The total DNA molecule obtained is used as a DNA template in the amplification 
process. Amplification is done using a Polymerase Chain Reaction (PCR) machine. 
The primers used in this study were OPD03, OPD16, OPH06, OPH09, and OPN03 
primers.
No Nama primer 5'------------------3' bp Annealing temperature (°C)
1 OPD 03 GTCGCCGTCA 10 34
2 OPD 16 AGGGCGTAAG 10 32
3 OPH 06 ACGCATCGCA 10 32
4 OPH 09 TGTAGCTGGG 10 32
5 OPN 03 GGTACTCCCC 10 34
Note: The annealing temperature was calculated as follows = 4(G+C) + 2(A+T)
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Research Methodology

Komponen Konsentrasi Akhir Volume (µl)

10 X Dream Taq buffer 1 X 2,0

2 mM dNTP mix 0,2 mM 2,0

10 µM Primer 1 µM 2,0

5 u/µl Dream Taq DNA Polimerase 2 Unit 0,4

DNA Template - 2,0

ddH2O - 11,6

Total 20,0

PCR component (Thermo Scientific)

Volume of DNA 

Template (µl)
Samples

2,0 1,2,3,4,8,13,14,17

5,0 5,6,7,10,11,12,15,16

7,0 9

The volume of DNA template used in each sample 

Number Accession

1 Sibolangit

2 Sipirok

3 Rotan

4 Tapah

5 Kasior

6 Tj Pati

7 Curup

8 Tomohon

9 Genjah Jateng

10 Tanduk

11 Gading

12 Sipuluik

13 Manado

14 Lubuk Sakat

15 Genjah Lipat Kain

16 Borta 2 Pauh Peranap

Number and Accession
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Results

List: Arenga pinnata  Accession in several areas of  Riau Province

Description

Sikijang mati, Pelalawan Kartama, Pekanbaru Kaiti, Rokan Hulu Tapung, Kampar

No Sibolangit Sipirok Tomohon Rotan Tapah Kasior Tanjung Pati

1 Plant Age Genjah (13 tahun) Dalam (26-30 tahun) Genjah (14 tahun) Dalam (28 Tahun) Genjah (18 tahun) Genjah (14 tahun) Genjah ( 15 Thun)

2 Age of production 6-7 tahun 9- 11 tahun 6-7 tahun 9-10 Tahun 8 tahun 6-7 tahun 6-7 tahun

3 Plant height 9,5 m 17 m 8,5 m 12-18 m 10 m 8 - 10 m 8 - 10 m

4 Panjang rachis 7,8- 8,3 m 9,3-10.1 m 5,5-6,3 m 7.5 m 8  m 5,5-6,3 m 5,5 - 6,5 m

5 The length of rachis 1,2-1,3 m 1,4 - 1,5 m 0,8-0,9 m 1,4-1,5 m 1,3 m 1,2 m 1,2 m

6 Frond length 1,30-1,40 m 1,42-1,53 m 0,50-0,60 m 1,8 m 1,9 m 1,2-1,7 m 1,5 m

7 The length of male flower stalk 1,1 - 1,2 m 1,35 m 0,63-0,73 m 1,30 m 0,75 m 0,6-0,7 m 0,6 m

8 Growth ring 1,75 -1,85 m 1,32 - 1,46 m 1,2-1,5 m 1,27 m 1,24 m 1,28 m 1.2 m

9 Production of nira per day 4,5- 6,6 l 7 - 10  l 12-14 l 10 -15 l 8-12 l 8-12 l 3-5 l

10 pH 7 7 7 7 7 7 7

11 Brix 12 12 14 15 14 14 15

The results of observations on Arenga pinnata in the field that there are 13 accessions 
have been produced of nira water and 3 accessions (Curup, Tomohon and Genjah Jawa 
Tengah) are still in the growth stage and no produced of nira water 
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Results and Discussions

No

Benai, Kuansing Kampar Indragiri Hulu

Description
Tanduk Sipuluik Gading Lipat kain Lubuk Sakat Borta 2

1 Plant Age Dalam (21 tahun) Dalam (30 tahun) Genjah  (16 Tahun) Genjah (15 tahun) Genjah (15 Tahun) Dalam (22 tahun)

2 Age of production 9-10 tahun 9-10  tahun 6 tahun 6 tahun 6 - 7 tahun 9 tahun

3 Plant height 12 m 15 m 10 m 8 m 10 m 13 m

4 Panjang rachis 7,5 m 9,2 m 6,5 m 7,01 m 7,8 m 8,4 m

5 The length of rachis 1,2-1,3 m 1,4 - 1,5 m 1,2 -1,4 m 1,1-1,3 m 1,2 -1,3 m 1,3-1,4 m

6 Frond length 1,2 m 1,4 m 1,2 m 1,2 m 1,2 m 1,2 m

7 The length of male flower stalk 0,81  m 1,1 m 0,81  m 0,75 m 0,8 m 0,9 m

8 Growth ring 1,30 m 1,38 m 1,02 1,50 m 1,32 m 1,1 m

9 Production of nira per day 15-22 l 20- 25  l 16- 20 l 12 l 17- 22 l 12-15 l

10 pH 7 7 7 7 8,2 7

11 Brix 14 14 13 14 13 14
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Results and Discussions
Total DNA Band

M: 1 kb DNA ladder, sampel 1,2,3,4,5,6,7,8,9
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Results and Discussions

DNA fragment profile of Arena pinnata PCR with OPD16 primer. M: 1 kb DNA ladder. Accession 
Sibolangit (1), Sipirok (2), Rotan (3), Tapah (4), Kasior (5), Tanjung Pati (6), Curup (7), Tomohon (8) 
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Results and Discussions

DNA fragment profile of Arena pinnata PCR with OPD16 primer. M: 1 kb DNA ladder. Fast 
accession to Genjah Jawa Tengah (9), Tanduk (10), Gading (11), Sipuluik (12), Manado (13), Lubuk 
Sakat (14), Genjah Lipat Kain (15), Borta 2 Pauh Peranap (16) 
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Results and Discussions

Accession Number
Pragment base pare (bp)

k3500 k3000 k2500 k2250 k1840 k1670 k1500 k1340 k1170 k1000 k900 k800 k750 k600 k550 k450

Sibolangit 0 0 0 1 1 1 1 1 0 0 0 1 0 0 0 0

Sipirok 0 0 0 1 1 0 1 1 1 1 1 1 0 1 1 1

Rotan 0 1 1 1 1 0 1 1 0 0 0 1 0 1 0 0

Tapah 0 0 0 1 1 0 1 0 0 0 0 0 0 1 0 0

Kasior 1 1 1 1 1 0 1 1 0 0 0 1 0 1 0 0

TanjungPati 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0

Curup 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0

Tomohon 0 0 0 1 1 0 0 0 0 0 0 1 0 1 0 0

GenjahJawaTengah 0 0 0 1 1 1 1 1 1 0 0 1 0 1 0 1

Tanduk 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0

Gading 0 0 1 1 1 0 1 1 0 0 0 0 0 0 0 0

Sipuluik 1 1 0 1 1 0 1 1 0 0 0 0 0 0 0 0

Manado 0 1 0 1 1 0 0 1 0 0 0 0 0 0 0 0

Lubuk Sakat 0 0 0 1 1 0 1 1 0 0 0 0 0 0 0 1

GenjahLipatKain 0 1 0 1 1 0 1 1 0 0 0 0 0 0 0 1

Borta2PauhPeranap 0 1 1 1 1 0 0 1 1 0 0 0 1 0 0 1

Data of Bines
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Results and Discussions

Sibolangit Sipirok Rotan Tapah Kasior TanjungjPati Curup Tomohon

Genjah 

Jateng Tanduk Gading Sipuluik Manado LubukSakat

Genjah 

LipatKain

Borta2 

P.Peranap

Sibolangit 1.000

Sipirok 0.5625000 1.000

Rotan 0.7500000 0.5625000 1.000

Tapah 0.7500000 0.5625000 0.7500000 1.000

Kasior 0.6875000 0.5000000 0.9375000 0.6875000 1.000

TjPati 0.7500000 0.4375000 0.6250000 0.8750000 0.5625000 1.000

Curup 0.7500000 0.4375000 0.6250000 0.8750000 0.5625000 1.000 1.000

Tomohon 0.7500000 0.5625000 0.7500000 0.8750000 0.6875000 0.8750000 0.8750000 1.000

GenjahJatim 0.8125000 0.7500000 0.6875000 0.6875000 0.6250000 0.5625000 0.5625000 0.6875000 1.000

Tanduk 0.7500000 0.4375000 0.6250000 0.8750000 0.5625000 1.000 1.000 0.8750000 0.5625000 1.000

Gading 0.8125000 0.5000000 0.8125000 0.8125000 0.7500000 0.8125000 0.8125000 0.6875000 0.6250000 0.8125000 1.000

Sipuluik 0.7500000 0.4375000 0.7500000 0.7500000 0.8125000 0.7500000 0.7500000 0.6250000 0.5625000 0.7500000 0.8125000 1.000

Manado 0.7500000 0.4375000 0.7500000 0.7500000 0.6875000 0.8750000 0.8750000 0.7500000 0.5625000 0.8750000 0.8125000 0.8750000 1.000

LubukSakat 0.8125000 0.6250000 0.6875000 0.8125000 0.6250000 0.8125000 0.8125000 0.6875000 0.7500000 0.8125000 0.8750000 0.8125000 0.8125000 1.000

GinjalLipatKain 0.7500000 0.5625000 0.7500000 0.7500000 0.6875000 0.7500000 0.7500000 0.6250000 0.6875000 0.7500000 0.8125000 0.8750000 0.8750000 0.9375000 1.000

Borta2PPeranap 0.5000000 0.4375000 0.6250000 0.5000000 0.5625000 0.6250000 0.6250000 0.5000000 0.5625000 0.6250000 0.6875000 0.6250000 0.7500000 0.6875000 0.7500000 1.000

Matric of Similirity
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Results and Discussions

Dendrogram Unweighted Pair-Group Method with
Arithmetic (UPGMA) method
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Results and Discussions

Based on the results of morphological observations to obtain higher sap 
water production and a long harvest period, the selected accessions were 
Rotan (Rokan Hulu), Sipuluik (Kuantan Singingi), Tanduk (Rokan Hulu) and 
Lubuk Sakat (Kampar). The polymorphic primers used indicate that 
genetic diversity is high in 7 districts. Although only one primer was used, 
it was suitable for the characterization of arenga pinnata plants. The 
results the analysis of similarity matrix accessions and UPGMA showed 
that there were 3 accessions that were the same, even though the plants 
came from different province. 
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Direct Output

1. IPR

V

Obtained

To be filed

2. Publications (Journal)

How Many (National)

How Many (International)

3. Conference/ Seminar

How Many (National)

How Many (International)

4. Book/ Book Section/Article

How Many (National)

How Many (International)

Pending, under processing
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Proposed Next Step

Production of Bioethanol from palm juice of some arenga 
pinnata accessions using Saccharomyces cerevisiae
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Documentation
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Documentation
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Proposed Next Step

Production of Bioethanol from palm juice of some arenga 
pinnata accessions using Saccharomyces cerevisiae
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