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Abstract 

The Anak Dalam Tribe (SAD) of Jambi Province, Indonesia, relies on forest resources for 
sustenance, with sebalik sumpah seed accessories representing their cultural heritage. 
However, modernization threatens this indigenous knowledge and the sebalik sumpah 
tree's existence. Genetic conservation is vital for preserving biodiversity, necessitating 
efficient DNA extraction methods. This study addresses challenges in DNA extraction from 
processed sebalik sumpah seeds. Adopting the CTAB method without liquid nitrogen, we 
optimized DNA precipitation incubation times to enhance yield and purity. The modified 
DNA extraction method from the sebalik sumpah seed coat is qualitatively assessed based 
on the gel photo resulting from the PCR product electrophoresis. The results show that the 
DNA extraction method using CTAB buffer without liquid nitrogen and with modified 
incubation time during precipitation can extract DNA from processed materials such as the 
sebalik sumpah seed coat. Substituting liquid nitrogen with silica sand and PVP and a 4-
day incubation period is the most optimal modification. These findings underscore the 
importance of optimized extraction for processed materials, crucial for genetic conservation 
efforts and preserving indigenous heritage. 
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Introduction 

The Anak Dalam Tribe (SAD) is a traditional tribe in the province of Jambi, Indonesia, 
who live in the forests and rely on forest products, including non-timber forest products 
(NTFPs), to meet their daily needs (Mustakim et al., 2023; Susanti et al., 2020; Ulfa & Mitaria, 
2019). One of the well-known local souvenirs of the SAD is accessories made from the skin 
of the seed of the sebalik sumpah tree. Although initially only utilized by the SAD community 
in Jambi, these accessories are now distinctive souvenirs from the Muaro Jambi Temple area 
(Susanti et al., 2020). These accessories serve as unique adornments worn in the daily lives 
of SAD members and depict their local wisdom and close relationship with nature. The sebalik 
sumpah souvenir is made from the dried skin of the seed of the sebalik sumpah tree (Mustakim 
et al., 2023). These seeds are produced by the sebalik sumpah tree, which bears fruit 30 years 
after planting with seeds. However, this local wisdom is threatened by the increasingly 
dominant wave of modernization, which could lead to the loss of their traditional knowledge 
and cultural values (Trisnawati et al., 2021). On the other hand, the sebalik sumpah tree is an 
essential part of the identity and natural heritage of the SAD. The sebalik sumpah tree grows 
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in the Bukit Duabelas National Park (TNBD), and the Bukit Tigapuluh National Park (TNBT), 
but its existence is currently quite challenging to find (Susanti et al., 2020). The lack of inherited 
local wisdom has led to few people in the surrounding forest areas recognizing and planting 
sebalik sumpah trees (Trisnawati et al., 2021), making conservation efforts for these trees 
urgent to prevent their extinction. One of the efforts to conserve these trees is through genetic 
conservation. 

Genetic conservation is an effort to maintain genetic diversity within specific species 
populations, to preserve the survival of those species, and to prevent the loss of genetic 
variations crucial for adaptation to environmental changes, disease resistance, and population 
recovery after disturbances or extinction events (Romesh & Bhagirath, 2023; Turhadi & Hakim, 
2023). The initial step in genetic conservation activities involves obtaining the species' genome 
DNA, which is done through DNA extraction. DNA extraction consists of retrieving DNA from 
biological cells or tissues and separating it from other components such as proteins, lipids, 
and polysaccharides (Emilia & Anhar, 2021). The aim is to purify the DNA for further molecular 
analysis (Gupta, 2019). Successfully extracted DNA can be utilized for molecular analyses 
such as Polymerase Chain Reaction (PCR), Restriction Fragment Length Polymorphism 
(RFLP), and DNA sequencing. These analyses provide deep insights into the genetic structure 
and functionality of the studied plant species (Nalini et al., 2003; Buchori et al., 2023). 
Selecting the appropriate DNA extraction method is a crucial initial step in determining 
subsequent molecular activities' success (Ramlah et al., 2022; Sari & Restanto, 2022). 
Therefore, choosing an extraction method that aligns with the characteristics of the species 
under study and considers the analytical needs is essential (Retnaningati, 2020). 

This research addresses the challenges of DNA extraction from processed plant 
materials, such as the sebalik sumpah seeds, commonly used as souvenirs. Standard and 
straightforward DNA extraction methods for plant leaves, shoots, roots, and other living tissues 
have been widely used (Rachmayanti, 2009; Azyenela et al., 2023). However, DNA extraction 
from processed plant materials still presents significant challenges. Common issues 
encountered in DNA extraction from processed materials include DNA structure damage due 
to processing, contamination by chemical compounds or microbes, use of preservatives, 
physical tissue damage, as well as the presence of polysaccharides and other interfering 
components (Lear et al., 2018; Rohland et al., 2018; Dra´bkova, 2021). One of the main 
challenges in conventional extraction methods is using liquid nitrogen to disrupt plant cell walls 
(Sharma et al., 2010). Handling liquid nitrogen requires careful procedures and can sometimes 
be difficult to access, especially in remote areas. Moreover, the cost of liquid nitrogen can also 
be a limiting factor for large-scale DNA extraction. 

Research conducted by Jankowiak et al. (2005), Andreasen et al. (2009), Höpke et al. 
(2018), and Marinček et al. (2022) reported successful DNA extraction from herbarium 
specimens using the Cetyl Trimethyl Ammonium Bromide (CTAB) method. Based on this 
literature, this study modified the extraction method using CTAB buffer without dependence 
on liquid nitrogen. We also optimized the incubation time during the DNA precipitation stage, 
as the appropriate incubation time can enhance the yield and purity of the extracted DNA 
(Langga et al., 2012). This research is expected to create a more practical, economical, and 

effective DNA extraction approach, particularly in processed materials. 
 

METHOD 

The research was conducted in the molecular laboratory at the Bogor Botanical 
Gardens (KRB) scientific conservation area from November until December 2023. The 
materials used in DNA extraction process were sebalik sumpah bracelet souvenirs originating 
from the Muaro Jambi Temple area (Figure 1), Cetyl Trimethyl Ammonium Bromide (CTAB) 
buffer, polyvinylpyrrolidone (PVP), chloroform, isoamyl, cold isopropanol, washing buffer (76% 
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ethanol, 10 mM ammonium acetate), Tris-EDTA (TE) buffer, and silica sand. The materials 
used in the amplification process using Polymerase Chain Reaction (PCR) were ddH2O, DNA 
primer ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit (rbcL), My TaqTM 
Master Mix 2X (Bioline), and DNA sample. The visualization of PCR product used Agarose, 
Tris-Acetate-EDTA (TAE) buffer 1X, Gelred, DNA Ladder 100 bp. 

 
Figure 1. sebalik sumpah bracelet souvenirs: the materials used in the study. 

The equipment used included a mortar and pestle; 1000 µl and 200 µl pipette tips; 2 
ml and 1.5 ml microtubes; 1000 µl and 100 µl micropipettes (PhysioCare); microtube rack; 
VWR vortex; Gyrozen centrifuge, VWR incubator, VWR digital heat block, EMS-Myfuge spin 
down, electrophoresis Mupid EXU Chamber, UV transilluminator Bio-Rad Gel DocTM EZ 
Imager, analytical balance Precisa, Erlenmeyer flask, plastic wrap, microwave, spatula, 

agarose gel mold, and Takara PCR Thermal Cycler Dice. 

DNA Extraction 

DNA extraction was conducted using the modified CTAB method Doyle & Doyle (1987) 
developed. DNA extraction involves four stages: cell lysis or disruption of cell walls and 
membranes, separation of DNA from other particles, precipitation or deposition of DNA, and 
DNA washing for purification (Dairawan & Shetty, 2020). Modifications were implemented in 
the physical extraction stage, and the incubation time was optimized during the DNA 
precipitation stage. Physical extraction of the sample (sample grinding) was performed without 
liquid nitrogen and with the addition of PVP. The sample used is plant material processed into 
bracelets made from the seed of the sebalik sumpah tree. The seed coat is reduced in size 
using branch scissors to facilitate crushing. The finely ground sample, 100 mg, is ground using 
a mortar and pestle. Liquid nitrogen, commonly used in sample grinding, is replaced with silica 
sand and PVP at 1 spatula. The ground sample is then transferred to a 2 ml microtube with a 
volume of 0.5 ml, followed by adding 1 ml CTAB extraction buffer solution. The mixture is then 
vortexed for 10-20 seconds to ensure no clumps are formed. Subsequently, the mixture is 
incubated for 20 minutes in a heat block at a temperature of 60°C with inversion every 5 

minutes. 

In this procedure, 500 µl of chloroform and isoamyl (in a ratio of 24:1) were added, 
mixed by inverting several times, and centrifuged for 15 minutes at 7,200 rpm. The 
supernatant was transferred to a new 1.5 ml microtube, and then 500 μL of cold isopropanol 
was added and inverted several times. The sample was incubated at -20°C according to the 
method used by Barbier et al. (2019), with modifications to the incubation time for 1, 4, 7, and 
30 days. This modification aims to enhance the yield and purity of the extracted DNA. After 
incubation, the sample was centrifuged for 10 minutes at 12,000 rpm at 25°C. The supernatant 
was discarded, and the sample was dried at room temperature. After drying, 1 ml of washing 
buffer was added and centrifuged for 10 minutes at 12,000 rpm at 25°C. The supernatant was 
discarded, and the sample was dried again. Then, 100 µl of TE buffer was added, then spun 
down for 10-20 seconds. 
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PCR Amplification 

The extracted DNA is then amplified via PCR to duplicate the DNA sample and 
produce visible DNA bands upon visualization. Since the samples are processed materials, 
the chance of obtaining pure DNA without amplification is meager. Therefore, visualization 
before amplification is not performed to conserve materials and streamline time. The primers 
used for amplification are rbcL primers, chosen in hopes of efficiently amplifying the DNA 
sample. The rbcL primers have a high success rate in the amplification stage (Basith, 2015; 
Syahreza et al., 2023). The reagents required for PCR are prepared as a PCR master mix, 
which aims to homogenize all reagents used in each sample. The total volume of PCR used 
to check whether the DNA sample was successfully amplified is 6 µl per tube. The composition 
of the ingredients includes 0.5 µl each of reverse and forward rbcL primers, 1 µl ddH20, 3 µl 
my taq, and 1 µl DNA template. The tubes are then centrifuged until homogenized and loaded 
into a Thermal Cycler machine. The amplified DNA regions are mentioned in Table 1. 

Table 1. DNA region of rbcL for PCR amplification 

Primer Nucleotide 

rbcLaF 5-ATGTCACCACAAACAGAGACTAAAGC-3' 
rbcLaR 5-GTAAAATCAAGTCCACCRCG-3' 

Kress et al., 2009 

DNA Visualization 

Visualization of PCR products is conducted through the process of electrophoresis on 
a 1% agarose gel. The gel is prepared by weighing 0.6 grams of agarose and 60 ml of 1x TAE, 
which are then added to an Erlenmeyer flask. The flask is covered with plastic wrap and heated 
for 2 minutes (with homogenization every minute). Before heating, the plastic wrap is 
punctured using a tip. After heating, the agarose gel solution is supplemented with 1 µl of gel 
red and homogenized. Subsequently, the gel solution is poured into a mold and left to solidify. 
Once solidified, the gel is placed into an electrophoresis apparatus containing a buffer solution. 
PCR DNA samples, 5 µl each, are loaded into the gel wells. As a reference, a 1 kb DNA ladder 
marker is loaded into the first well. Electrophoresis is run at 100 volts for 30 minutes. 

Visualization of the resulting bands is performed using a GelDoc UV Transilluminator. 

 

RESULTS AND DISCUSSION 

The extraction process is crucial for DNA bands' purity and successful visualization. 
The quality of DNA extraction is considered poor if impurities (proteins) are not fully degraded 
during extraction, leading to their mixture with the target DNA and the presence of protein 
contamination originating from non-lysed cell components or the phenol solution added during 
extraction (for DNA precipitation) (Bellard et al., 1973). In this study, optimization of DNA 
extraction from the sebalik sumpah seed coat was performed using the CTAB method. The 
grinding process of the sebalik sumpah seed coat sample does not involve liquid nitrogen but 
substitutes it with silica sand and PVP. Restu et al. (2012) stated that CTAB buffer successfully 
extracted DNA from plants containing high phenol and carbohydrate levels without damaging 
the DNA (Sari & Restanto, 2022). The sebalik sumpah seed plant is woody and rich in 
polysaccharides and polyphenols (Couz & Fritz, 1990). The addition of CTAB buffer helps to 
remove polysaccharides that can become contaminants from plant cells (Fang et al., 1992; 
Sari & Restanto, 2022), while PVP helps to reduce discolouration due to high phenol content 
(Porebski et al., 1997; Surzycki, 2000). The incubation time during the DNA precipitation step 
is modified to improve the success of DNA extraction from processed samples. Incubation 
was performed at -20°C for 1, 4, 7, and 30 days. The aim was to determine the optimal DNA 
sedimentation time to enhance the yield and purity of the extracted DNA. 
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Since the samples used have been processed, the likelihood of obtaining pure DNA 
without amplification is very low. Therefore, DNA amplification bands in PCR products are 
observed to assess the success of the DNA extraction process in this study. The amplification 
of the sebalik sumpah seed coat DNA extracted is done using PCR with a thermocycler 
machine. The basic principle of this device is to amplify target DNA fragments with the 
assistance of oligonucleotide primers (Zein & Prawiradilaga, 2013). The primer pair used for 
amplifying the extracted DNA in this study is the universal DNA Barcoding primer for plants, 
namely rbcL. The rbcL primer is known to have a high success rate in amplifying plant DNA 
(Basith, 2015; Syahreza et al., 2023). The PCR reaction conditions for the rbcL primer are 
presented in Table 2. 

Table 2. PCR reaction conditions for the rbcL primer 

Stage Temperature (oC) Time (second) Cycle 

Initial denaturation  94 300 1 
Denaturation 94 15 

35 Annealing 52 15 

Extension 72 20 
Post Extension 72 300 1 

 

The modified DNA extraction method from the sebalik sumpah seed coat is 
qualitatively assessed based on the gel photo resulting from the PCR product electrophoresis. 
Through electrophoresis of the PCR products, it can be observed whether the DNA isolated 
from the sebalik sumpah seed coat sample was successfully amplified, as well as the purity 
level of the resulting DNA. Evaluation of DNA purity can also be performed using ND-1000 
(NanoDrop Technologies Inc., Wilmington, DE, USA), where DNA is considered pure if the 
A260/280 nm ratio ranges between 1.8 – 2.0 (Vesty et al., 2017; Yelli et al., 2022). The 
electrophoresis process uses 1% agarose gel due to its ease of application (Nugroho et al., 
2019). Agarose gel can separate DNA fragments of various sizes, ranging from several 
hundred to 20,000 base pairs (Nugraha et al., 2014). Ardiana (2009) also stated that high-
quality amplification results will appear as thick and clean bands. Visualization of PCR 

products at various incubation times is presented in Figure 2. 

 

Figure 2. Visualization of sebalik sumpah PCR products at various incubation times. 
 

Based on the visualization results of PCR products through electrophoresis (see 
Figure 2), it is shown that DNA bands are only observed at incubation times of 1, 4, and 30 
days. In comparison, no DNA bands are produced at 7 days of incubation. The observed DNA 
bands appear clear and singular, indicating the absence of other compounds from the 
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extraction process. The observed DNA fragment length is approximately 600 bp, consistent 
with the range of rbcL gene fragment sizes ranging from 500-1400 bp (Sagala & Sogandi, 
2022). Visually, the DNA bands at 4 days of incubation appear thicker than those at 1 and 30 
days. The thickness of the PCR-generated DNA bands observed in this agarose gel 
electrophoresis may be influenced by the initial DNA concentration used as the DNA template 
(Roslim & Fitrianti, 2021). 

Additionally, PCR results can also be affected by the PCR process itself. Suppose the 
PCR product contains much nonspecific DNA and exhibits size variations, resulting in DNA 
bands appearing as smears on the agarose gel. In that case, PCR disruptions may lead to 
DNA band formation failure (Lorenz, 2012; Ediwirman & Mansya, 2009; Sadikin et al., 2021). 
The success of DNA amplification indicates that the DNA extraction process has been 
successful. The success of the DNA extraction means that DNA extraction is highly likely to 
be achieved even in samples that have changed shape or in processed materials, as 
demonstrated by Höpke et al.'s (2019) study, which successfully extracted DNA from 
herbarium specimens aged 19-69 years using CTAB buffer. Additionally, Marinček et al.'s 
(2022) study stated that the age of the herbarium does not affect the DNA results obtained, 
indicating that older herbarium specimens can yield DNA with the same or better results than 
younger ones. 

DNA samples with good quantity and quality are required for further molecular 
research. Therefore, the procedures and materials used for DNA isolation need to be 
optimized to not only produce quality products but also be more economical (Yelli et al., 2022) 
and in this study, the most optimal incubation time occurred during a 4-day incubation, as 
indicated by the high intensity of the observed DNA bands. The DNA bands generated during 
incubation for 1, 4, and 30 days showed no smearing, indicating that these bands have good 
quality. Less or no smearing can indicate better DNA quality (Qubais, 2015). Good DNA quality 
can be determined based on thick and well-centered DNA bands, according to Bagaskara et 
al. (2018). According to Roslim & Fitrianti (2021), the thickness and thinness of DNA bands 
indicate DNA concentration, whereas thicker DNA bands indicate higher DNA concentration, 
and vice versa. 

In the context of this research, the success of DNA amplification is influenced by the 
incubation time and several other factors. For example, environmental conditions such as 
temperature and laboratory humidity can affect the stability of reagents and the accuracy of 
amplification results (Bailey et al., 2008). Furthermore, the results obtained from the extraction 
method without liquid nitrogen and the optimization of incubation time in this study have 
important implications for environmental research. By obtaining high-quality DNA samples 
from processed materials, such as souvenirs or herbarium specimens, biodiversity, and 
species conservation research can be conducted more effectively and accurately. Genetic 
identification of old specimens can also be a critical factor in understanding the evolution and 
environmental changes over time (Bieker & Martin, 2018). 

  

Conclusions and Recommendations 

The DNA extraction method using CTAB buffer without liquid nitrogen and with modified 
incubation time during precipitation can extract DNA from processed materials such as the 
sebalik sumpah seed coat. Substituting liquid nitrogen with silica sand and PVP and a 4-day 
incubation period is the most optimal modification. Additional validation methods, such as DNA 
sequencing, can be utilized. DNA sequencing confirms the accuracy of the amplified DNA 
fragments, thereby providing further certainty regarding genetic identification and analysis. 

 



Belantara Journal Vol. 7, No. 1, Maret 2024 (17-26)  

23 
 

 
 
 
 

References 
 
Andreasen, K., Manktelow, M., & Razafimandimbison, S.G. (2009). Successful DNA 

amplification of a more than 200‐year‐old herbarium specimen: recovering genetic 
material from the Linnaean era. Taxon, 58(3), 959-962. doi: 10.1002/tax.583023 

Azyenela, L., Sari, H.P., Wardi, E.S., & Sartika, D. (2023). Isolation and identification with 16s 
rRNA gene of endophytic bacteria from papaya (Carica papaya L.) and test of its 
antibacterial activity. Journal of Pharmaceutical and Sciences, 6(3), 1068-1078. doi: 
10.36490/journal-jps.com.v6i3.82 

Bagaskara, B.A., Wirawan, I.G.P., Sritamin, M., & Yuniti, I.G.A.D. (2018). Perbanyakan 
tanaman jeruk siam (Citrus Nobilis l.) dengan teknik kultur in vitro menggunakan biji 
tanaman terinfeksi penyakit Citrus Vein Phloem Degeneration (CVPD). Agrotrop, 8(2), 
179-188. doi: 10.24843/AJoAS.2018.v08.i02.p09 

Bailey, C. L., Birch, L. & McDowell, D. G. (2008). PCR: Factors affecting reliability and validity. 
Dalam J. T. Keer & L. Birch (Eds.), Essentials of Nucleic Acid Analysis: A Robust 
Approach (hlm. 101-131). United Kingdom: The Royal Society of Chemistry. 

Bangol, I., Momuat, L.I., & Kumaunang, M. (2014). Barcode DNA tumbuhan pangi (Pangium 
edule R.) berdasarkan gen matK. Jurnal MIPA. 3(2),119. doi: 
10.35799/jm.3.2.2014.5862 

Basith, A. (2015). Peluang gen rbcL sebagai DNA barcode berbasis DNA kloroplas untuk 
mengungkap keanekaragaman genetik padi beras hitam (Oryza sativa L.) lokal 
Indonesia. Seminar Nasional XII Pendidikan Biologi FKIP UNS, 938–941. 

Bieker, V.C., & Martin, M.D. (2018). Implications and future prospects for evolutionary 
analyses of DNA in historical herbarium collections. Botany Letters, 165(3-4), 409-418. 
doi: 10.1080/23818107.2018.1458651 

Buchori, A., Firmansah, H., Anika, M., Ratnawati, S., Ulfa, U. T., & Zendrato, Y. (2023). 
Komparasi metode ekstraksi DNA menggunakan daun padi. Agriculture and Biological 
Technology, 1(1), 40-50. doi: 10.61761/agiotech.1.1.40-50 

Couch, J.A, & Fritz, P.J. (1990). Isolation of DNA from plants high in polyphenolics. Plant 
Molecular Biology Reporter, 8(1), 8–12. doi: 10.1007/BF02668875 

Dairawan, M., Shetty, P.J. 2020 The evolution of DNA extraction methods. Journal of 
Biomedical Science and Research. 8(1), 39–45. doi: 10.34297/AJBSR.2020.08.001234 

Dirpan, A., Nurfaidah, R.A., Tahir, S.M., Tahir, M., & Dewitara, S. (2021). Color and 
Organoleptic Changes of the Golek Mango Fruit (Mangifera indica L.) On Zero Energy 
Cool Chamber (ZECC) Storage Method with Packaging Combination. Jurnal Agritechno, 
14(2), 66–75. doi: 10.20956/at.v14i2.474 

Drábková, Z.L. (2021). Herbarium specimens: A treasure for DNA extraction, an update. 
Dalam P. Besse (Eds.), Molecular Plant Taxonomy: Methods and Protocols (hlm. 69-
88). Amerika Serikat: Humana New York, NY 

Emilia, E., & Anhar, A. (2021). Optimalisasi Metode Ekstraksi DNA Daun, Kulit Kayu dan Kayu 
Pinus merkusii. Jurnal Ilmiah Mahasiswa Pertanian, 6(4), 766-778. doi: 
10.17969/jimfp.v6i4.18233 

Fang, G. S., Hammer & Grumet, R. (1992). A quick and inexpensive method for removing 
polysaccharides from plant genomic DNA. Biotechniques, 13(1), 52-57. Diunduh dari 
https://pubmed.ncbi.nlm.nih.gov/1503775. 

Gupta, N. (2019). DNA extraction and polymerase chain reaction. Journal of Cytology, 
36(2):116-117. doi: 10.4103/JOC.JOC_110_18. 

Harahap, A.S. 2018. Uji kualitas dan kuantitas DNA beberapa populasi pohon kapur 
Sumatera. Jasa Padi, 2(2), 1-6. Diunduh dari article.php (kemdikbud.go.id). 

https://doi.org/10.1002/tax.583023
https://doi.org/10.36490/journal-jps.com.v6i3.82
https://doi.org/10.24843/AJoAS.2018.v08.i02.p09
http://dx.doi.org/10.35799/jm.3.2.2014.5862
https://doi.org/10.1080/23818107.2018.1458651
http://dx.doi.org/10.61761/agiotech.1.1.40-50
http://dx.doi.org/10.34297/AJBSR.2020.08.001234
http://dx.doi.org/10.20956/at.v14i2.474
http://dx.doi.org/10.17969/jimfp.v6i4.18233
https://download.garuda.kemdikbud.go.id/article.php?article=1054898&val=15791&title=UJI%20KUALITAS%20DAN%20KUANTITAS%20DNA%20BEBERAPA%20POPULASI%20POHON%20KAPUR%20SUMATERA


Belantara Journal Vol. 7, No. 1, Maret 2024 (17-26)  

24 
 

Hikmatyar, M. F., & Royani, J. I. (2015). Isolasi dan amplifikasi DNA keladi tikus (Thyponium 
flagelliform) untuk identifikasi keragaman genetik. Jurnal Bioteknologi dan Biosains 
Indonesia, 2(2), 42-48. Diunduh dari https://ejournal.brin.go.id/JBBI/article/view/1828/. 

Höpke, J., Brewer G., Dodsworth S., Ortiz E.M., & Albach D.C. (2018). DNA extraction from 
old herbarium material of veronica subgen. Pseudolysimachium (Plantaginaceae). 
Ukrainian Botanical Journal, 75(6), 564–575. doi: 10.15407/ukrbotj75.06.564 

Irsyadi, M. B., Sari, S. K., Oktiastuti, E., & Rineksane, I. A. (2024). Rapid genomic DNA 
extraction for Soybean (Glycine max L. Merr) using modified CTAB protocol to obtain 
high-quality DNA. Indian Journal of Biochemistry and Biophysics (IJBB), 61(2), 97-104. 
doi: 10.56042/ijbb.v61i2.7603 

Iwobi, A., Gerdes, L., Busch, U., & Pecoraro, S. (2016). Droplet digital PCR for routine analysis 
of genetically modified foods (GMO) - a comparison with real-time quantitative PCR. 
Food Control, 69, 205–213. Doi: 10.1016/j.foodcont.2016.04.048 

Jankowiak, K., Buczkowska, K., & Szweykowska-Kulinska, Z. (2005). Successful extraction of 
DNA from 100‐year‐old herbarium specimens of the liverwort Bazzania trilobata. Taxon, 
54(2), 335-336. Doi: 10.2307/25065361 

Kamba J, & Deb CR (2018). A new simple and efficient DNA extraction protocol for orchids 
without liquid nitrogen and phenol. Plant Cell Biotechnol Mol Biol, 19,143-147. Diunduh 
dari https://journals.indexcopernicus.com/search/article?articleId=2003559. 

Kress, W. J., Erickson, D. L., Jones, F. A., Swenson, N. G., Perez, R., Sanjur, O., & 
Bermingham, E. (2009). Plant DNA barcodes and a community phylogeny of a tropical 
forest dynamics plot in Panama. Proceedings of the National Academy of Sciences, 
106(44),18621-18626. Doi: 10.1073/pnas.0909820106 

Langga, I. F., Restu, M. & Kuswinanti T. (2012). Optimalisasi suhu dan lama inkubasi dalam 
ekstraksi DNA tanaman bitti (Vitex cofassus reinw) serta analisis keragaman genetik 
dengan teknik RAPD-PCR. j. Sains & Teknologi, 12(3), 265 – 276. 

Lear, G., Dickie, I., Banks, J., Boyer, S., Buckley, H. L., Cruickshank, R., Dopheide, A., 
Handley, K.M., Hermans, S., Kamke, J., Lee, C.K., MacDiarmid, R., Morales. S.E., 
Orlovich. D.A., Smissen, R., Wood, J., & Holdway, R. (2018). Methods for the extraction, 
storage, amplification and sequencing of DNA from environmental samples. New 
Zealand Journal of Ecology. Diunduh dari https://www.jstor.org/stable/26538090 

Marinček, P., Wagner, N.D., & Tomasello, S. (2022). Ancient DNA extraction methods for 
herbarium specimens: When is it worth the effort?. Applications In Plant Sciences, 
10(3),1-10. Doi: aps3.11477 

Michiels, A., Van Den Ende, W., Tucker, M., Van Riet, L. & Van Laere, A. (2003). Extraction 
of high-quality genomic DNA from latex-containing plants. Analytical Biochemistry, 315, 
85–89. Doi: 0.1016/S0003-2697(02)00665-6 

Mustakim, A., Anattri, L., Islami Mulyadi, E., & Arfina, N. (2023). Exploration of local knowledge 
of traditional medicine and food ingredients of The Anak Dalam Tribe, Duano, Kerinci as 
a source of public health knowledge. PPSDP International Journal of Education, 2(2), 
46–56. Doi: 10.59175/pijed.v2i2.107 

Nugraha F., Roslim D.I., Ardilla Y.P., & Herman. (2014). Analisis sebagian sekuen gen 
Ferritin2 pada padi (Oryza sativa L.) Indragiri Hilir, Riau. Biosaintifika, 6, 94-103. 

Nugroho, K., Satyawan, D., Tasma, I. M., & Lestari, P. (2022). Ekstraksi DNA genomik: tahap 
kritis dalam kegiatan analisis molekuler tanaman. Jurnal AgroBiogen, 18(1), 33-44. Doi: 
10.15294/biosaintifika.v6i2.3102. 

Nugroho, K., Terryana, R. T., & Lestari, P. (2019). Metode ekstraksi DNA tanaman tanpa 
presipitasi etanol untuk kegiatan polymerase chain reaction (PCR). Bioteknologi dan 
Biosains Indonesia, 6(1), 29-38. Doi: 10.21082/jbio.v18n1.2022.p33-44. Doi: 
10.29122/jbbi.v6i1.3082. 

Pharmawati, & Made. (2009). Optimalisasi ekstraksi DNA dan PCR-Rapd pada Grevillea spp. 
(Proteaceae). Jurnal Biologi XIII, 1, 12 -16. Diunduh dari 
https://ojs.unud.ac.id/index.php/bio/article/view/577. 

http://dx.doi.org/10.15407/ukrbotj75.06.564
https://doi.org/10.56042/ijbb.v61i2.7603


Belantara Journal Vol. 7, No. 1, Maret 2024 (17-26)  

25 
 

Porebski, S., L. G. Bailey, & B. R. Baum. (1997). Modification of a CTAB DNA extraction 
protocol for plants containing high polysaccharide and polyphenol components. Plant 
Molecular Biology Reporter, 15(1), 8-15. Doi: 10.1007/BF02772108. 

Purwanti, D.A. & Wiyanto, T. H. (2020). Ekstraksi DNA rumput laut Kappaphycus alvarezii 
dengan metode Cetyl Trimetyl Ammonium Bromidec (CTAB). Buletin Teknik Litkayasa 
Akuakultur. 18(1), 13-17. Doi: 10.15578/BLTA.18.1.2020.13-17. 

Rachmayanti, Y. (2009). Isolation of DNA from unprocessed and processed wood of 
Dipterocarpaceae. Jerman: University of Göttingen.  

Ramlah, R., Karim, H. A., Rahman, S. R., Amir, M., & Pabendon, M. B. (2023). Metode 
ekstraksi dna pada plasma nutfah jewawut sulawesi barat indonesia menggunakan 
buffer CTAB (Cethyl Trimethyl Ammonium Bromide). Agrovital: Jurnal Ilmu Pertanian, 
7(2), 149-154. Doi: 10.35329/agrovital.v7i2.3718. 

Rathnayake, A. S., Allué, J., Llugany, M., Puig-Pujol, A., Hirimburegama, K. & Poschenrieder, 
C. (2014). High-quality DNA was obtained from a single seed of Vitis vinifera L. using 
rapid. Agroteknika 5 (2): 118-129. Doi: 10.4236/ajps.2014.513217 

Restu, Mukrimin, & Gusmiaty. (2012). Optimasi teknik ekstraksi dan isolasi DNA tanaman 
suren (Toona Sureni merr.) untuk analisis keragaman genetik berdasarkan RAPD. 
Jurnal Natur Indoensia, 14(2), 138-142. Doi: 10.31258/jnat.14.1.138-142. 

Retnaningati, D. (2020). Optimasi metode ekstraksi dna pada melon (cucumis melo l.) 
berdasarkan suhu, lama inkubasi, dan kondisi daun. Biota: Jurnal Ilmiah Ilmu-Ilmu 
Hayati, 109-114. Doi: 10.24002/biota.v5i2.4096. 

Rohland, N., Glocke, I., Aximu-Petri, A., & Meyer, M. (2018). Extraction of highly degraded 
DNA from ancient bones, teeth and sediments for high-throughput sequencing. Nature 
Protocols. Diunduh dari https://www.nature.com/articles/s41596-018-0050-5 

Romesh, K.S., Bhagirath, S.C. (2023). Genetic Diversity, Conservation, and Utilization of Plant 
Genetic Resources. Genes, 14(1):174-174. Doi: 10.3390/genes14010174 

Roslim, D. I. & Fitriani, A. (2021). Barkoding DNA pada tumbuhan durik-durik (Syzygium sp.) 
asal Riau menggunakan daerah gen ndhF. Jurnal Bios Logos. 11(1), 41-46. Doi: 
10.35799/jbl.11.1.2021.31191. 

Sadikin, M. I., Swandari, T., & Wilisiani, F. (2021). Optimasi protokol ekstraksi DNA kelapa 
sawit (Elaeis guineensis Jacq.) pada umur tanaman yang berbeda. Seminar nasional 
dies natalis ke-45 UNS. 5(1), 1379-1389. Diunduh dari 
https://www.neliti.com/id/publications/365998/optimasi-protokol-ekstraksi-dna-kelapa-
sawit-elaeis-guineensis-jacq-pada-umur-ta. 

Sagala, Z., & Sogandi. (2022). DNA barcoding tanaman mangga kasturi (Mangifera Casturi) 
asal kalimantan selatan berbasis DNA kloroplas gen rbcL dan matK. Jurnal Ilmu 
Kefarmasian Indonesia, 20(1), 38–43. Diunduh dari 
https://www.academia.edu/91847770/DNA_Barcoding_Tanaman_Mangga_Kasturi_Ma
ngifera_casturi_Asal_Kalimantan_Selatan_Berbasis_DNA_Kloroplas_Gen_rbcL_dan_
matK. 

Sahu, S. K, Thangaraj, M & Kathiresan, K. (2012). DNA extraction protocol for plants with high 
levels of secondary metabolites and polysaccharides without using liquid nitrogen and 
phenol. ISRN Mol Biol, 2012, 1-6. Doi: 10.5402/2012/205049. 

Sari, V. K., & Restanto, D. P. (2022). Review artikel: metode ekstraksi dna genom untuk 
tanaman tinggi kandungan polisakarida dan metabolit sekunder. Agroteknika. 5(2), 118-
129. Doi: 10.55043/agroteknika.v5i2.155. 

Sari, V.K, & Murti, R.H. (2015). An effective method for DNA extraction of the mature leaf of 
sapodilla (Manilkara zapota (L.) van Royen). Agrivita, 37(1),18-23. Doi: 
10.17503/agrivita.v37i1.451. 

Semagn, K., Bjørnstad, Å., & Ndjiondjop, M. N. (2006). An overview of molecular marker 
methods for plants. African journal of biotechnology, 5(25). Doi: 10.5897/AJB2006.000-
5110. 

Sharma P, Joshi N, & Sharma A. (2010). Isolation of genomic DNA from medicinal plants 
without liquid nitrogen. Indian J. 48; 610–614. Diunduh dari 



Belantara Journal Vol. 7, No. 1, Maret 2024 (17-26)  

26 
 

https://www.researchgate.net/publication/47154477_Isolation_of_genomic_DNA_from_
medicinal_plants_without_liquid_nitrogen. 

Surzycki, S. (2000). Basic Techniques in Molecular Biology. Berlin, Heidelberg. New York, US: 
Springer-Verlag.  

Susanti, T., Musyaddad, K., Oryza, D., Utami, W., & Ash, M. A. (2020). Tumbuhan khas di 
kawasan Candi Muaro Jambi dalam kajian etnobotani dan potensi ekonomi. Al-
Kauniyah: Jurnal Biologi. 13(2), 192-208. Doi: 10.15408/kauniyah.v13i1.13348. 

Syahreza, D. R., Tambunan, E. P. S., & Idami, Z. (2023). Uji Molekuler Menggunakan Gen 
rbcL Pada Tumbuhan Pegagan (Centella asiatica (L.) Urban). BEST Journal (Biology 
Education, Sains and Technology), 6(2), 605-611. Doi: 10.30743/best.v6i2.8055. 

TibbrbcL, J. F., McManus, L. J., Spokevicius, A. V., & Bossinger, G. (2006). A rapid method 
for tissue collection and high-throughput isolation of genomic DNA from mature trees. 
Plant Molecular Biology Reporter, 24, 81-91. Doi: 10.1007/BF02914048. 

Triani, N. (2020). Isolasi DNA tanaman jeruk dengan menggunakan metode CTAB (Cetyl 
Trimethyl Ammonium Bromide). G-Tech: Jurnal Teknologi Terapan. 3(2), 221-226. Doi: 
10.33379/gtech.v3i2.419. 

Trisnawati, I., Eriyani, E., & YPM Bangko, S. (2021). Mitos Kalung Sebalik Sumpah Suku Anak 
Dalam (SAD) Jambi. Jurnal Pendidikan Bahasa dan Sastra Indonesia. 4(2), 32-38. 
Diunduh dari https://journal.universitasmerangin.ac.id/index.php/pelitra/article/view/705.  

Turhadi, T., & Hakim, L. (2023). Evaluasi lokus kloroplas untuk DNA barcoding pada marga 
Stelechocarpus (Annonaceae) Secara In-Silico. Agro Bali: Agricultural Journal, 6(1), 56-
64. 

Ulfa, M., & Mitaria S. (2019). Jenis dan nilai ekonomi hasil hutan bukan kayu terhadap Suku 
Anak Dalam di Taman Nasional Bukit Duabelas, Jurnal Silvi Tropika, 3(1). 132-142. Doi 
doi.org/10.22437/jsilvtrop.v3i1.7588. 

Utami, A., Meryalita, R., Prihatin, N. A., Ambarsari, L., Kurniatin, P. A., & Nurcholis, W. (2012). 
Variation methods of DNA isolation from leaf of temulawak (Curcuma xanthorrhiza 
Roxb.). Proceedings of the National Conference of Chemistry, 205-214. 

Yelli, F., Damayanti, I., & Rini, M. V. (2022). Optimasi volume buffer ekstraksi dalam 
mengisolasi DNA spesies mikoriza arbuskular untuk identifikasi secara molekuler. Jurnal 
Agrotek Tropika, 10(3), 381-387. Doi: 10.23960/jat.v10i3.4955. 

 

https://journal.universitasmerangin.ac.id/index.php/pelitra/article/view/705
https://doi.org/10.22437/jsilvtrop.v3i1.7588

