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Background: Kawista (Limonia acidissima L.) is a tropical fruit plant that belongs to the Rutaceae 
tribe. Limonia acidissima L. is widely used traditionally by people in Bima district, West Nusa 
Tenggara. However, Limonia acidissima L. is not widely known by the public due to the lack of 
information that studies this plant. This study aims to isolate and identify the bacteria in the leaves 
of Limonia acidissima L. to obtain in-depth information about the Limonia acidissima L. plant. 
Methods: The identification process was carried out using a microbiology analyzer with the help of 
BD Phonix M50 identification tools. The research was conducted at the West Nusa Tenggara 
Province Health Testing and Calibration Laboratory, using the leaves of Limonia acidissima L. 
obtained from West Sumbawa Regency. Results: The results showed that a total of eight bacterial 
isolates from one gram of Limonia acidissima L. leaf were found. Conclusion: Eight types of 
bacteria found in the leaves of Limonia acidissima L. consist of a group of endophytic bacteria, lactic 
acid bacteria, metal-reducing bacteria, and pathogenic bacteria. The endophytic bacteria group 
consists of Bacillus sp. and Bacillus megaterium. The group of lactic acid bacteria, namely 
Leuconostoc mesenteroides spp. mesenteroides. The metal-reducing bacteria group is Shewanella 
Putrefaciens while the pathogenic bacteria group consists of Staphylococcus sp., Staphylococcus 
epidermidis, Staphylococcus capitis and Streptococcus oralis. 
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 Potensi Antibakteria Tanaman Bidara Laut (Ximenia americana) Terhadap Bakteri Vibrio 
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Background: Kawista (Limonia acidissima L.) merupakan tanaman buah tropis yang termasuk 
dalam suku jeruk-jerukan (Rutaceae). Limonia acidissima L. banyak dimanfaatkan secara 
tradisional oleh masyarakat di kabupaten Bima, Nusa Tenggara Barat. Namun Limonia acidissima L. 
belum banyak diketahui oleh masyarakat luas dikarenakan minimnya informasi yang mengkaji 
tentang tumbuhan ini. Penelitian ini bertujuan untuk mengisolasi dan mengidentifikasi bakteri 
yang terdapat pada daun Limonia acidissima L. sebagai salah satu upaya untuk memperoleh 
informasi yang mendalam tentang tumbuhan Limonia acidissima L. Metode: Proses identifikasi 
dilakukan secara microbiology analyzer dengan bantuan alat identifikasi BD Phonix M50. 
Penelitian dilakukan di Balai Laboratorium Kesehatan Pengujian dan Kalibrasi Provinsi Nusa 
Tenggara Barat, dengan menggunakan daun Limonia acidissima L. yang diperoleh dari Kabupaten 
Sumbawa Barat. Hasil: Hasil penelitian menunjukkan sejumlah delapan isolat bakteri dari satu 
gram sampel daun Limonia acidissima L. berhasil ditemukan. Kesimpulan: Jenis bakteri yang 
ditemukan pada daun Limonia acidissima L. terdiri atas kelompok bakteri endofit, bakteri asam 
laktat, bakteri pereduksi metal, dan bakteri patogen. Kelompok bakteri endofit terdiri dari Bacillus 
sp. dan Bacillus megaterium. Kelompok bakteri asam laktat yaitu Leuconostoc mesenteroides spp. 
mesenteroides. Kelompok bakteri pereduksi metal yaitu Shewanella Putrefaciens sedangkan 
kelompok bakteri patogen terdiri dari Staphylococcus sp., Staphylococcus epidermidis, 
Staphylococcus capitis dan Streptococcus oralis. 
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Introduction 

Kawista (Limonia acidissima L.) is a tropical fruit plant 
that belongs to Rutaceae family. Kawista fruit (is round 
with thick and complicated skin and has a distinctive aroma 
(Neelamadhab et al., 2013). Kawista naturally grows in dry 
areas such as India, Sri Lanka, Myanmar, Indochina, 
Malaysia, and Indonesia. In Indonesia, this plant grows in 
coastal areas in Sumatera, Java, Madura, Bali and West Nusa 
Tenggara (Nurdiana et al., 2016).  

In Indonesia, kawista is widely used by people in Bima 
district, West Nusa Tenggara as processed food and 
beverages, and traditional medicines to treat various types 
of diseases. One example of the use of kawista in medicine 
which has become a habit of the community, is consuming 
the fruit to treat diarrhea (Nurdiana et al., 2016). Almost all 
parts of the kawista plant (have the potential to be used as 
medicine, starting from the seeds, fruits, leaves, and bark 
(Rodrigues et al., 2018). However, the kawista plant has not 
been widely cultivated by the public. In addition, this fruit 
is also less well known because it is rarely consumed, so 
that it has almost disappeared on the market. This situation 
is caused by the lack of literature and reading sources that 
study the kawista plant. This plant has a pretty good 
prospect for development considering its diverse uses 
(Vijayakumar et al., 2013). 

Bacteria are unicellular prokaryotic microbes that are 
microscopic and reproduce asexually through cell division. 
Bacteria can live freely in nature such as in soil, water, 
human bodies, animals, and plants. The role of bacteria in 
everyday life can be both beneficial and detrimental. So it's 
important to study (Pujiati, 2019) 

Bacteria in plants can be transient, that is, they live 
temporarily, or are indigenous, that is, they have settled in 
several generations (Sumarsih, 2003). One of the factors 
that attract organisms to live in this environment is related 
to primary productivity which can provide food for the 
survival of the associated organisms. Association of plants 
with microorganisms can occur on plant surfaces 
(epiphytes) and can also be in plant tissue (endophytes) 
(Julianawita, C. J. K., & Idris).  

Different habitat provides a different diversity. In 
plants, the habitat that is often inhabited by bacteria is the 
leaves. Each plant has different leaves, both in terms of 
shape, size, and the exudate it releases. This difference 
causes the bacteria that inhabit it to be different, although 
in certain plants the same population of bacteria is found 
(Jumardin et al., 2018).  

The very wide diversity of bacteria can be studied 
through the process of bacterial identification 
morphologically, physiologically, and molecularly. The 
stages before the identification process can be started by 
looking at the relationship between bacterial isolates using 
a similarity level. The similarity of bacteria can be 

determined using the characters of colony morphology and 
bacterial cell morphology. So that these characters can be 
used to group certain bacteria (Anggara et al., 2014). In this 
regard, this study aims to isolate and identify the 
endophytic bacteria found in kawista leaves as an effort to 
obtain in-depth information about the kawista plant.  

Materials and Methods 

Research Design 

This research is a qualitative descriptive study with 
experimental laboratory methods. Kawista leaves were 
obtained from the West Sumbawa district. The leaves of 
Limonia acidissima L. used are dark green leaves taken at 
the base of the lower trunk of a tree branch and randomly 
selected. This research was conducted from September to 
October 2019 at the Health Testing and Calibration 
Laboratory Centre, West Nusa Tenggara.  

Tools and Materials 

The tools and materials used in this study were masks, 
gloves, Erlenmeyer 500 ml (Iwaki),  measuring cups 100 ml 
(Pyrex), test tubes (Pyrex), reaction tube racks (Globolab), 
drop pipettes (Pyrex), measuring pipettes 10 ml (Pyrex), 
ball pipette (D&N), stirring rod (Pyrex), mortar, pestle, 
100x20 petri dish (Normax), spreader (Pyrex), ose needle, 
tweezers, bunsen, plastic wrap, aluminium foil, cotton, 
gauze, refrigerator, analytical scale (Mettler Toledo), 
incubator (Binder), oven (Memmert), laminar airflow, 
autoclave (All American), micropipette (Joanlab), BD 
Phonix M50 instrument, BD Phonix panels, BD Phonix ID 
reagents, BD PhonixSpec nephelometer, BD Phonix system 
accessories, 1 gram of kawista leaves, sterile distilled 
water, 70% ethanol, 2% NaOCl, NA medium (Sodium Agar).  

Research Procedure  

Sample Surface Sterilization  

Kawista leaves were weighed as much as 1 gram, then 
washed with running water until clean. The first 
sterilization process is by immersing the leaf in 70% 
ethanol solution for 1 minute. The second sterilization is 
soaking it in 2% sodium hypochlorite (NaOCI) solution for 
2 minutes. The third sterilization was followed by soaking 
it again in 70% ethanol solution for 30 seconds. Finally, the 
leaves are rinsed with sterile distilled water up to 10 times. 

Isolation of Bacteria 

Isolation of bacteria was carried out using the spread 
plate method, with a sample dilution of up to 10-3. Then as 
much as 100 µl was taken from each dilution, which was 
then spread on the surface of the NA media using a 
spreader and incubated for 72 hours at 35ºC. Furthermore, 
observations are made every day to see any growing 
colonies. Bacterial isolates that grew on each medium were 
identified based on differences in colony morphology 
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(shape, surface, edge, elevation, and color) then transferred 
to sloping NA media to be stored as stock. 

Bacterial Staining 

A total of one bacterial loop was taken aseptically and 
suspended with distilled water on the slide. Then the 
preparations were fixed over a bunsen fire until dry. The 
preparations were dripped with a crystal violet solution, let 
stand for 1 minute, and then rinsed with running water and 
dried. The preparations were dripped with iodine solution, 
let stand for 1 minute, and then rinsed with running water 
and dried. The preparation is leaked with 96% alcohol 
solution until the purple color disappears. The preparation 
is dripped with safranin solution and allowed to stand for 
30 seconds, then rinsed with running water and dried. 
Emersion oil on the preparations and observed under a 
microscope. The gram test is positive if it is purple and 
negative if it is red. 

Identification of Bacteria Isolates  

A total of 8 plates containing pure cultures of bacteria 
were characterized by colony morphology by observing 
colony shape, colony surface, colony edge, colony color, and 
gram stain. Furthermore, regarding the morphology of 
bacterial cells by carrying out the bacterial gram staining 
process. After obtaining the results of colony morphological 
characterization and bacterial cells, it was continued with 
the identification process of bacteria using a microbiology 
analyzer called the BD Phonix M50 tool. 

Microbiology Analyzer 

The identity of each kawista leaf sample (Limonia 
acidissima L.) was inputted into the provided computer 
program. Furthermore, the panels and reagent IDs were 
labeled based on the gram type of bacteria. One loop of 
pure culture isolate on slant NA (Sodium Agar) medium 
was taken and suspended into the ID reagent solution. The 
solution was then homogenized, and then the turbidity 
level was measured in the range of 0.4-0.6 using a 
Nephelometer. If the turbidity standard has been met, the 
solution is put into the panels. Furthermore, the panels are 
inserted into the BD Phonix M50 identification tool. The 
workflow of a microbiology analyzer using the BD Phonix 
M50 tool is presented in Figure 1. 

Data Analysis  

 Data obtained from the microbiology analyzer in the 
form of bacterial species names were analyzed 
descriptively qualitatively by tabulating each of the 
morphological characteristics of the bacterial colony 
(shape, surface, edge, elevation, color), a gram of bacteria 
with the species name found. 

1. Enter the 
Sample 
Identity 

2. Labeling 3. Take 
bacterial 

isolate 

4. Homogenizing 
the solution 

5. Measuring 
the level of 

turbidity 

6. Enter 
reagent ID 

into the 
panels 

 

7. Inserting 
panels into 

the BD 
Phonix M50 

tool 

 

Figure 1. Microbiology Analyzer Workflow 

Result 

Morphology of Bacteria on Kawista Leaves (Limonia 
acidissima L.) 

Based on the study results, there were eight bacterial 
isolates from Limonia acidissima L. that were successfully 
obtained. The observation process was carried out by first 
characterizing the morphological colony of kawista leaf 
bacteria. The results showed that the bacteria found had 
colonies with round and irregular shapes. Colony surface 
smooth and rough, with flat and wavy edges. Colony 
elevation or height is flat, raised, and convex, with colony 
colors, namely white, yellowish-white and yellow.  

The results of the gram test show there are seven gram-
positive bacteria isolates, and one gram-negative bacteria 
isolate. The results of the characterization of bacteria found 
are presented in Table 1. 
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Identification of Bacteria Types 

Before identifying the bacterial species, the gram stain 
process is carried out first. Gram staining is one way to 
determine the nature of bacteria belonging to gram-
positive or gram-negative so that further data can be used 
as a data specification to identify bacteria with the 
microbiology analyzer method using the BD Phonix M50 
tool.  

The results of gram staining showed that there were 7 
gram-positive bacteria and 1 gram-negative bacteria. The 
results of bacterial identification obtained were 8 bacteria. 
Details about the gram of bacteria found are presented in 
Table 2 

A total of 8 growing bacterial isolates were obtained 
from 10-1 to 10-3 dilutions. 10-1 dilution in repetition 
medium (1, 2, and 3), 10-2 dilution on repetition medium 
(1, 2, and 3), and 10-3 dilution on replication medium (1 
and 2) so that 9 replications were obtained on 3 times of 
dilution. Complete identification results of bacteria on 
kawista leaves are presented in Table 3. 

 
Table 2. Image of Gram Staining Results for Bacteria on 
Kawista Leaves  

Isolate Code Image of Gram Staining Gram 

KWS 1.1 

 

Positive 

KWS 1.2 

 

Positive 

 
 

 

KWS 1.3 

 

Positive 

KWS 2.1 

 

Positive 

KWS 2.2 

 

Positive 

KWS 2.3 

 

Positive 

KWS 3.1 

 

Positive 

KWS 3.2 

 

Negative  

 

 

 

 

 
 
 
 
 
Table 1. Morphological Characteristics of Bacteria on Kawista Leaves (Limonia acidissima L.) 

Isolate Code 
Morphology 

Gram 
Shape Surface Edge Elevation Color 

KWS 1.1 Irregular Rough Wavy Flat White + 

KWS 1.2 Round Smooth Align Convex Yellowish white + 

KWS 1.3 Round Smooth Align Arise Yellowish white + 

KWS 2.1 Round Smooth Align Flat Yellowish white + 

KWS 2.2 Round Smooth Align Flat White + 

KWS 2.3 Round Smooth Align Arise White + 

KWS 3.1 Round Smooth Align Convex White + 

KWS 3.2 Round Smooth Align Convex Yellow - 
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Table 3. Results of Bacterial Identification on Kawista 
Leaves 

Isolate Code Species 
KWS 1.1 Bacillus sp. 
KWS 1.2 Bacillus megaterium 
KWS 1.3 Staphylococcus sp. 
KWS 2.1 Staphylococcus epidermidis 
KWS 2.2 Staphylococcus capitis 
KWS 2.3 Streptococcus oralis 

KWS 3.1 Leuconostoc mesenteroides spp. 
mesenteroides 

KWS 3.2 Shewanella putrefaciens 

Discussion 

The results showed that there were eight types of 
bacteria on kawista leaves that came from different groups. 
These bacterial groups are endophytic bacteria, Lactic Acid 
Bacteria (LAB), metal-reducing bacteria, and pathogenic 
bacteria. The endophytic group of bacteria found consists 
of Bacillus sp. and Bacillus megaterium. The lactic acid 
bacteria group, namely Leuconostoc mesenteroides spp. 
mesenteroides. Metal reducing bacteria group namely 
Shewanella putrefaciens, whereas the pathogenic bacteria 
group consists of Staphylococcus sp., Staphylococcus 
epidermidis, Staphylococcus capitis dan Streptococcus oralis. 

Endophytic bacteria live in the internal tissues of plants 
by forming colonies without causing adverse effects on 
their host plants (Tangapo et al., 2018). Endophytic 
bacteria can live in vascular vessels or the intercellular 
space, roots, stems, leaves, seeds and fruit (Abedinzadeh et 
al., 2019). The mechanism of invasion of endophytic 
bacteria into plant tissue can occur in several ways; namely, 
bacteria can enter through stomata, lenticels, natural 
wounds, lateral root growth points, growing radicles, and 
undesirable meristematic root tissue. Differentiable 
(Santoyo et al., 2016).  

The existence of endophytic bacteria in a plant is of 
important value because endophytic bacteria can produce 
potential products (bioactive compounds) that are similar 
to their host plants. The resulting compounds are beneficial 
for the plants themselves and can be useful in various 
aspects of life, such as in agriculture, the environment, 
industry, and health (Knoess & Wiesner, 2019). 

The endophytic bacteria found on kawista leaves are 
Bacillus sp. and Bacillus megaterium. Bacillus sp. known to 
be able to suppress the number of pathogens and increase 
growth in plants (Mary et al., 2014). Furthermore Puspita 
et al., (2019) that Bacillus sp. also able to produce IAA 
(Indole Acetic Acid) or plant growth hormone to increase 
plant growth through the addition of a better number of 
colonies.  

Bacillus megaterium is useful as a nematode biocontrol 
agent in plants.  Mekete et al., (2009), reported that Bacillus 
megaterium is known to reduce the number of nematode 
eggs that cause branching tuber disease in plants, namely 
Meloidegyne incognita. Apart from being a nematode 

biocontrol agent, López-Bucio et al. (2007) suggested that 
the Bacillus megaterium could also increase plant growth 
and development, namely Phaseolus vulgaris and 
Arabidopsis thaliana. 

Lactic acid bacteria can be found in plants, dairy 
products, meat, and various fermentation products. LAB is 
a group of bacteria widely used as bio preservatives to 
suppress and eliminate pathogenic and putrefactive 
bacteria in food (Kusumawati, 2012). According to Laily et 
al. (2013), Leuconostoc mesenteroides spp. is one of the 
bacteria belonging to the lactic acid bacteria commonly 
used as the fermentation of food ingredients. 

Metal reducing bacteria are widely used for 
bioremediation of environmental or cleaning of pollutants 
such as chlorinated compounds, radionuclides, and other 
environmental pollutants (Venkateswaran et al., 1999). One 
of the bacteria belonging to the metal-reducing group found 
in kawista leaves is Shewanella putrefaciens. This bacterium 
is an anaerobic, facultative bacteria that can reduce iron 
and metabolic manganese as an electron acceptor terminal 
in the electron transport chain (Khashe & Michael, 1998). 

Pathogenic bacteria are bacteria that harm plants by 
causing damage and symptoms typical of plants. Generally, 
pathogenic bacteria can live parasitically (pathogenic) in 
plant tissue, epiphytic on the surface of plant parts such as 
shoots, leaves, stems, flowers, fruit, stems, branches, twigs, 
and roots or can also live and develop by taking nutrients 
from the host plant and causes damage to the host plant 
(Winarni, 2013). This is very different from endophytic 
bacteria, which, although using nutrients from the host 
plant, does not cause damage and even contributes to plant 
resistance to pathogens and environmental conditions 
(Tangapo et al., 2018) 

The group of pathogenic bacteria found in kawista 
leaves consists of Staphylococcus sp. (Fatoba et al., 2014), 
Staphylococcus epidermidis (Namvar et al., 2014) 
Staphylococcus capitis (Greco-Stewart et al., 2013), and 
Streptococcus oralis (Johnsborg et al., 2008). 

The various species of bacteria found indicated the 
diversity of bacteria Limonia acidissima L.. The bacteria 
found are bacteria that come from the environment and 
invade plant tissue in several ways, one of which is through 
the stomata on the leaf surface (Anjum & Chandra, 2015), 
so that it allows for a diversity of bacteria found in kawista. 
This is reinforced by Zinniel, Lambrecht, Harris, 
Kuczmarski, et al. (2002) that bacteria in a plant are not 
limited to one bacterial species but consist of several 
genera and species.  

The existence of various bacteria found in kawista 
leaves in this study can be the basis for efforts to increase 
the prospect of using kawista plants. One of them is by 
carrying out the process of molecular identification of 
bacteria so that better results can be obtained. 
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Conclusion 

Eight bacterial isolates were found on Limonia 
acidissima L. leaves obtained from three dilutions and nine 
replications. The bacteria found consisted of endophytic 
bacteria, lactic acid bacteria, metal-reducing bacteria, and 
pathogenic bacteria. The endophytic bacteria group 
consists of Bacillus sp. and Bacillus megaterium. The group 
of lactic acid bacteria (LAB), namely Leuconostoc 
mesenteroides spp. mesenteroides. The metal-reducing 
bacteria group is Shewanella putrefaciens, while the 
pathogenic bacteria group consists of Staphylococcus sp., 
Staphylococcus epidermidis, Staphylococcus capitis dan 
Streptococcus oralis.  
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