
INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 11, NOVEMBER 2019       ISSN 2277-8616 
 

244 
IJSTR©2019 
www.ijstr.org 

Potential Of Dayak Onion (Eleutherine Palmifolia 
L Merr) Extract As Natural Pesticide For Bacteria 

Causing Wilt Disease 
 

Saat Egra, Amarullah, Retno Ayu Sekarsari, Harlinda Kuspradini, Tohru Mitsunaga 
 

Abstract: Kalimantan is known as mega-biodiversity region where medicinal plants, for instance Dayak onion, are naturally utilized by local inhabitant as 
natural pesticide. Dayak onion has been widely used by local community as medicinal plant and natural pesticide in farming. This study aimed to 
investigate the potential of ethanol extract of Dayak onion as natural pesticide, particularly in inhibiting the growth of bacterium R. solanacearum causing 
wilt disease. The method applied was agar well diffusion at concentration of 5,000 ppm, 10,000 ppm, and 20,000 ppm. Result of the study showed factor 
of humidity for root of 0.56, leaf of 0.38, and tubers of 0.27. Yield percentage was obtained in root of 21.35%, leaf of 39.69%, and tubes of 47.80%. 
Percentage of inhibition of Dayak onion root extract was obtained at concentration of 5,000 ppm (32.15%), 10,000 ppm (40.49%), and 20,000 ppm 
(50.23%). Percentage of inhibition of Dayak onion leaf extract was detected at concentration of 10,000 ppm (26.12%) and 20,000 ppm (29.44%). 
Moreover, percentage of inhibition of Dayak onion tubes extract was found at concentration of 5,000 ppm (35.14%), 10,000 ppm (43.70%), and 20,000 
ppm (46.97%). 
 
Index Terms: Antibacterial, Dayak onion, E. palmifolia, Natural pesticide, R. solanacearum.   

——————————      —————————— 

 

1. INTRODUCTION 
Dayak onion (Eleutherine palmifolia L Merr) is typical species 
originated from Kalimantan. Dayak onion grows well in areas 
exposed to the sun compared to shady condition. This plant 
will grow and adapt to any climates and types of soil with a 
relatively short harvest season. Dayak onion plants naturally 
grow at altitude of 600-1,500 masl [1]. Dayak onion has been 
widely used as medicinal plant to treat many diseases such as 
breast cancer, hypertension, diabetes, high cholesterol, boils, 
colon cancer, to prevent stroke and relieve abdominal pain 
after giving birth. These benefits are related to the secondary 
metabolites contained in Dayak onion, including alkaloid, 
flavonoid, saponin, tannin, and steroid [2].  Dayak onion 
extract at concentration of 20 mg/ml, 40 mg/ml, 60 mg/ml, and 
80 mg/ml produced the zone of inhibition of 9.36 mm, 11.45 
mm, 14.47 mm, and 20.30 mm, respectively, against the 
bacterium Lactobacillus acidophilus [3]. Secondary metabolite 
compound in Dayak onion had the potential to inhibit and 
control the activity of bacteria [4]. The bacterium Ralstonia 
solanacearum used in this study is a species that may 
decrease agricultural production. Plants commonly attacked 
by bacteria R. solanacearum include tomato, peanut, banana, 
potato, tobacco, and other plants in family Solanaceae [5].  
Bacterium R. solanacearum can live for quite a long time in 
the soil. This species spreads through several types of media, 

namely irrigation canal, soil, and nematodes, and further 
contaminates agricultural tools [6]. The mechanism of infection 
caused by bacterium R. solanacearum starts from root 
wounds due to nematodes or insecticides. The disease leads 
to harvest loss up to 90% on the infested plant [7]. Thus far, 
control of R. solanacearum is done by performing crop 
rotation, intercropping, and spraying synthetic pesticide, yet no 
efforts are considered successful. Therefore, the use of more 
environmentally friendly biocontrol and vegetable ingredient is 
necessary to solve the problem of plant disease. Vegetable 
pesticide made from plants contains secondary metabolite 
compound with bioactive properties to control bacteria [8]. 
Hence, this study was conducted to obtain information on the 
potential of each part of Dayak onion plant and the most 
effective concentration of Dayak onion extract to inhibit the 
growth of bacterium R.  solanacearum. 
 

2 MATERIAL AND METHOD  
 
2.1 Plant materials and chemicals 
The selected traditional medicinal plant of Dayak onion 
(Eleutherine palmifolia L Merr) was collected from Tarakan 
City, North Kalimantan, Indonesia, in January 2019. The plant 
materials were dried for 3 days and grounded with a blender to 
a small piece. Nutrient Broth was obtained from Difco (Detroit, 
MI, USA). Other chemicals were of HPLC grade or the highest 
purity commercially available. 
 
2.2 Extraction 
Ground plant samples were extracted successively with 
ethanol at room temperature with continuous shaking on a 
shaker (7400 Tubingen; Edmun Buchler, Germany) for 48 h. 
this process was repeated. Following filtration of the 
suspension through Whatman filter paper. The crude ethanol 
extracts were roto evaporated at 40

O
C and put in a vacuum 

oven to near dryness. 

 
2.3 Antibacterial assay 
The antibacterial assays were conducted using agar well disk 
diffusion method from [9] to obtain the values of the extract 
against microorganisms throughout this study. The serially 
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diluted extracts were added to the agar well and incubated 
with R. solanacearum for 24h at 37

O
C under anaerobic 

condition with the inoculumns,10
6
cell/ml. The final 

concentration of extract ranged from 20mg/ml to 5mg/ml. The 
chloramphenicol was used as positive control. Microbial 
growth was indicated by clear zone surrounding the well. 
 

3 RESULT AND DISCUSSION  
 
3.1. Yield Extraction 
Calculation of humidity factor was done after the value of dry 
weight of kiln sample obtained. Fresh samples of root, leaf, 
and tube of Dayak onion were weighed to reach 1 gram of 
each. After drying, dry weight of sample consisted of root (0.56 
g), leaf (0.38 g), and tubes (0.7 g) was obtained. Drying 
treatment on substance could help declining or suppressing 
the number of microbial growths, particularly bacteria [10]. The 
lower the number of bacteria in simplicial will minimize 
damage to simplicial. Drying will ease the process of simplicial 
powder production and ensure it to be stored for a long time. 
Oven-drying will reduce high amount of water within a short 
time. Drying is aimed to prevent microbial growth that will 
cause changes in simplicial compound when being packed 
and also to allow longer storage time. Extraction process of 
dried root, leaf, and tubes of Dayak onion was less difficult 
since they interacted with the solvent well. Humidity factor was 
applied to decrease wet weight of fresh sample. After drying, 
Dayak onion plant will have a transformation and smaller in 
size. Other change occurred during drying included changes in 
physical appearance such as color, texture, flavor. Extraction 
process of leaf, root, and tubes of Dayak onion was done 
through maceration method using 96% ethanol as solvent. The 
result showed the yield obtained from the extract of Dayak 
onion leaf (39.69%), tubes (23.90%), and root (4.27%). It is 
expected that higher yield of sample used will lead to higher 
amount of extract produced. Root, leaf, and tubes of Dayak 
onion were extracted through maceration. Active compound of 
simplicial was extracted using ethanol solvent with several 
stirrings. This method is the simplest one, easy, and does not 
require high cost. The principle of this method is as follows: 
Plant cell walls will be damaged or broken to enable solvent 
entering into cells, following by mass transfer of active 
substance from inside to outside powder. Powder maceration 
is intended to expand the area thus solvent will interact more 
effectively with compound to be extracted in order to achieve 
perfect extraction [11]. Stirring during maceration process is 
aimed to avoid powder to subside. Sedimentation will have 
impact on the difficulty of solvent to penetrate the substance, 
results in uncompleted extraction of active compound in 
substance. Moreover, samples were condensed using rotary 
evaporator to separate extract from ethanol solvent, thus 
condensed extract containing active compounds originated 
from the tubes, root, and leaf of Dayak onion can be obtained.  
Based on the result of study, yield percentage was obtained 
for extract of leaf (39.69%), tubes (23.90%), and root (4.27%). 

The amount of extract yield produced is affected by several 
factors, namely the number of simplicial, type of solvent, level 
of polarity, and duration of maceration. The longer the duration 
of extraction, the more amount of yield obtained. Higher 
amount of simplicial used will result in higher amount of extract 
produced. Thus, in order to obtain more extract, longer 
extraction should be performed to release secondary 
metabolite compound contained in sample. Level of polarity 
and type of solvent determine the type of compound produced. 
The heavier the weight of extract also determines the yield 
percentage, i.e. higher percentage of yield can be achieved. 
Yield determination has a function to examine the secondary 
metabolite compound extracted by ethanol, but cannot 
determine which type of compound contained in the sample 
[12]. Ethanol is polar solvent that is able to dissolve most of 
organic compounds such as alkaloid, flavonoid, and tannin in 
a substance [13]. Extraction process will be faster at higher 
temperature, yet too high temperature will destruct certain 
component such as phenol, particularly flavonoid, that is not 
resistant to heat, thus extraction process should be performed 
at temperature range of 30-50

O
C [14]. High concentration of 

ethanol solvent will also disrupt cell, hence higher yield will be 
obtained [15]. 
 
3.2. Antibacterial activity 
Dayak onion extract was found to have the antibacterial 
activity against R. solanacearum. Inhibition in Dayak onion leaf 
extract was obtained at concentration of 10,000 ppm (26.12%) 
and 20,000 ppm (29.44%). Moreover, root extract inhibited the 
growth of bacterium R. solanacearum at concentration of 
5,000 ppm (32.15%), 10,000 ppm (40.49%), and 20,000 ppm 
(50.23%). Later, tubes were found to inhibit the growth of 
bacterium R. solanacearum at concentration of 5,000 ppm 
(35.14%), 10,000 ppm (43.70%), and 20,000 ppm 
(46.97%).Antibacterial activity of Dayak onion root, leaf, and 
tubes against bacterium R. solanacearum was done by agar 
well diffusion method. It was applied in this study for its 
convenience in measuring the zone of inhibition formed. The 
agar well diffusion method was able to produce larger zone of 
inhibition [16]. Positive control (chloramphenicol) as a 
benchmark to determine the ability of extract to inhibit bacteria 
and negative control (40% Ethanol) were used in this study. 
Chloramphenicol is a broad-spectrum antibiotic that is 
resistant to bacterial growth by interfering the synthesis of 
protein [17]. According to the result of observation, there was 
different inhibition shown by the sample of Dayak onion leaf, 
tubes, and root. It is expected that each part of Dayak onion 
has different secondary metabolite compound thus having 
different ability to inhibit bacterium R. solanacearum. Dayak 
onion plant contains secondary metabolite compound such as 
alkaloid, flavonoid, tannin, phenol, saponin, and 
naphthoquinone [18]. Dayak onion contains secondary 
metabolite compound released by plant organ as an 
adaptation to new environment. This compound is toxic and 
functions as a defense or protection against pest and disease. 
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Fig 1. Antibacterial activity of Dayak Onion Against Ralstonia solanacearum. 

 
(a)                   (b)                          (c) 

Fig 2. Inhibition zone of (a) Root, (b) leaf, and (c) tube 
 
Antibacterial mechanism of metabolite compound includes 
denaturation of bacterial protein, disruption of bacterial cell 
membrane, and inhibition of nucleic acid synthesis process 
that will cause DNA damage thus disturbing bacterial growth. 
Antibacterial properties of Dayak onion could break down 
bacterial cell wall, thus inhibiting the growth of bacteria 
Staphylococcus aureus and Escherichia coli [19]. Alkaloid 
contains nitrogen compound from basic group that reacts to 
amino acid compound that makes up the cell wall and DNA of 
bacteria which further changes the structure and formation of 
amino acid. This condition leads to change in genetic balance 
in DNA chain. Also, it causes disruption and stimulates cell 
lysis and death in bacteria [20]. Moreover, tannin inhibits 
protein transport in cell membrane by deactivating cell which 
will hinder the growth and results in death [21]. Flavonoid is 
the largest group of phenol that dissolves easily in polar 
solvent like ethanol. The mechanism of flavonoid in inhibiting 
fungi by performing protein denaturation, thus increasing 
permeability of cell membrane [6]. Protein denaturation 
disrupts cell formation, hence changing the composition of 
protein component. Disruption of cell membrane may lead to 
increasing cell permeability and cause fungal cell damage. 
Phenol has the ability to inhibit the growth of virus, bacteria, 
and fungi effectively. Phenol may bring damage to cytoplasm 
and nucleus of bacterial cell, disrupting bacterial metabolism 
that eventually causes cell lysis [22]. Phenol is antibacterial 
compound with mechanism that bring damage to the  

 
arrangement of peptidoglycan bonds on cell wall, resulting cell 
wall disruption thus the cell layer is not perfectly formed. 
Phenol will disrupt mechanism system of cell membrane thus 
inhibiting cell growth or lead to cell death [23]. Mechanism of 
saponin as antibacterial agent is done by destroying bacterial 
cell membrane due to increasing cell membrane permeability 
as saponin interacts to bacterial cell wall [24]. Dayak onion 
contains naphthoquinone that is widely known to have 
antibacterial, antifungal, and antivirus properties. Furthermore, 
naphthoquinone also has bioactivity as anticancer and 
antioxidant, mainly found in the vacuole cell in the form of 
glycoside [25]. Naphthoquinone disrupts membrane 
permeability of fungal cell. Later, disrupted permeability will 
cause leakage inside fungal cell [26]. According to the test 
result of antibacterial activity against bacterium R. 
solanacearum in Figure 2, there was zone of inhibition that 
inhibited the growth of bacterium R. solanacearum. Dayak 
onion leaf at concentration of 5,000 ppm could not inhibit the 
growth of this bacterium. Bacterium R. solanacearum is Gram 
negative bacterium. Cell wall of Gram-negative bacteria is 
more complex since it contains peptidoglycan [27]. The cell 
wall structure of Gram-negative bacteria has three layers 
(multi-layer) [28]. Bacterium R. solanacearum is not resistant 
to Dayak onion leaf at concentration of 5,000 ppm. This 
concentration was expected to not yet able to break down the 
cell wall of bacterium R. solanacearum. Based on the test 
result of Dayak onion root extract, concentration of 20,000 
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ppm was the best concentration to inhibit the activity of 
bacterium R. solanacearum. This shows that inhibition 
spectrum depends on the ability of antibacterial compound 
and the concentration used. Root is expected to contain 
certain compound that is able to inhibit bacterium R. 
solanacearum. Antibacterial activity is affected by 3 factors, 
namely extract concentration, secondary metabolite 
compound, and species of bacteria used [29]. High 
concentration of extract will result in greater antibacterial 
activity and larger zone of inhibition formed. 
 

4 CONCLUSION  
The research showed the antibacterial potency of Dayak 
Onion from Tarakan against bacteria causes wilt disease of the 
plants. The root extract of Dayak Onion has the most effective 
against R. solanacearum with value of 50% at 20000 ppm. 
The future research is still needed to quantify the active 
phytochemical compounds. 
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