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ABSTRACT. Mango mistletoe (Dendrophthoe pentandra L. Miq) is known as a parasitic plant that has been 

scientifically proven to have the potential as an antihypertensive adjuvant herbal. The content of secondary metabolites 

in plants is produced by plants andby microorganisms that grow in plant tissues. One of them is endophytic fungi which 

can induce the host to produce secondary metabolites. The ability of endophytic fungi to synthesize secondary 

metabolites is an opportunity for the large-scale production of phytopharmaca raw materials in a short time without 

causing ecological damage. Before isolating endophytic fungi from the plant tissue, one needs to research surface 

sterilization to remove various kinds of microorganisms that are not desired. This study aims to determine the best 

method’s surface sterilization of the mango’s mistletoe leaves (Dendrophthoe pentandra (L.) Miq) to isolate endophytic 

fungi. This study used a two-factor completely randomized design. The concentration of Sodium Hypochlorite (NaOCl) 

was 5% and 10% as the first factor, and the immersion time of 1, 2, 3, 4, and 5 minutes was the second factor. There is 

a total of 10 treatments. In each treatment, there were three replications and one control. Observational data were 

analyzed descriptively. The results showed that application of NaOCl  10% for 3 minutes is the best and recommended 

method’s surface sterilization of the mango’s mistletoe leaves because the percentage of live explants is 100%, the 

percentage of contamination is 0%, and the percentage of explants with endophytic fungi is 100%. 
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INTRODUCTION 

The problem of disease development that is 

increasing rapidly every time, resistance to 

disease or pathogens to drugs, and also negative 

side effects due to the use of synthetic chemical-

based drugs, urgently need to find a solution, one 

of them is the use of natural ingredients that have 

herbal potential such as the Mango mistletoe. 

(Dendrophthoe pentandra (L.) Miq). Mango 

mistletoe  is a type of parasitic plant that 

taxonomically belongs to the Loranthaceae 

family. Although it is a parasite, in the 

phytopharmaceutical study, the mango mistletoe 

has potential as a herbal because it has 

antioxidants. The part of the mango mistletoe 

usually used as a herb is the leaf part. The leaves 

of the mango mistletoe contain secondary 

metabolite compounds derived from flavonoids, 

they are quercetin and rutin, which reduce 

oxidative stress, so that the leaves of the mango 

mistletoe have the potential as an antihypertensive 

adjuvant herbal [1]. 

However, considering that nature as the main 

source of raw materials for medicines is limited, 

the continuous use of natural materials for 

pharmaceutical production sometimes creates new 

problems in the ecology, that is a decrease in the 

quantity and even the destruction of the biological 

resources of related plants. Therefore, needed to 

maintain the preservation of medicinal plants as 

phytopharmaca raw materials through the use of 

endophytic microorganisms found in plants, one 

of which is endophytic fungi [2]. Endophytic 

fungi are fungi that live in healthy plant tissues for 

a particular period without harming the host plant. 

Endophytic fungi can induce host plants to 

produce secondary metabolites. These secondary 

metabolites are beneficial for the host plant as; 1) 

communication and response to changes in habitat 

conditions, 2) defense efforts from viruses, 

bacteria, insects, nematodes, and other pathogens, 

and 3) increase the competitiveness of the host 

species against other species through the 

allelopathic effect [3]. 

 Given the great potential, both possessed by 

the mango mistletoe and endophytic fungi and the 

absence of complete data or information on the 

isolation of endophytic fungi associated with 

Mango mistletoe. So, research on the isolation of 

endophytic fungi from Mango mistletoe needs to 

be done. But before that, as it was previously 

known that endophytic fungi live in plant tissues. 

Generally, the surface of plant organs are often 

exposed to various kinds of pollutant compounds 

or microorganisms from the environment (soil, 

air, and others) [4]. Therefore, before isolating 

endophytic fungi from the plant tissue, the 

preliminary research of surface sterilization to 
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remove various kinds on microorganisms that are 

not desired is needed. Thus, when the isolation 

process is carried out, the results obtained are true 

endophytic fungi that live in the host plant tissue 

not contaminant fungi that live on the outside or 

surface of the host plant. 

Several chemicals are used to sterilize plant 

leaf surfaces, one of which is the most commonly 

used NaOCl (Sodium Hypochlorite) [5]. Sodium 

hypochlorite is a toxic compoundto several 

microorganisms such as bacteria, viruses, and 

fungi but does not damage plant tissues [6]. 

Sodium hypochlorite is generally used as a 

sterilizing agent in various plant surface with 

various concentrations and different immersion 

times [7]. The concentration of NaOCl and the 

length of immersion time used as a material for 

surface sterilization varied depending on the type 

of plant and the type of plant organ used [8]. This 

study aims to determine the surface sterilization 

method of the leaves of the Mango’s mistletoe  to 

isolate endophytic fungi.  

 

RESEARCH METHODS 

Research Design 

This study used a two-factor completely 

randomized design. Sodium Hypochlorite 

(NaOCl) was 5% and 10% as the first factor, and 

the immersion time of 1, 2, 3, 4, and 5 minutes 

was the second factor. There are a total of ten 

treatments. In each treatment, there were three 

replications and one control. 

Table 1. The Treatment of Surface Sterilization of 

Mango’s Mistletoe Leaves 

Treatment 

Code 
Description 

Treatment 

Code 
Description 

AP1 
5% NaOCl 

for 1 minute 
BP1 

10% NaOCl 

for 1 minute 

AP2 
5% NaOCl 

for 2 minutes 
BP2 

10% NaOCl 

for 2 minutes 

AP3 
5% NaOCl 

for 3 minutes 
BP3 

10% NaOCl 

for 3 minutes 

AP4 
5% NaOCl 

for 4 minutes 
BP4 

10% NaOCl 

for 4 minutes 

AP5 
5% NaOCl 

for 5 minutes 
BP5 

10% NaOCl 

for 5 minutes 

Materials 

The materials used in this study were 

Mango’s mistletoe leaves (Dendrophthoe 

pentandra (L.) Miq), PDA/Potatoes Dextrose 

Agar (Merck), antibacterial (chloramphenicol), 

NaOCl (Sodium Hypochlorite), distilled water, 

96% alcohol, Bayclin, spirits, and detergents. 

Sterilization of Tools and Materials  

Sterilization of tools made of glass, such as 

Petri dishes, is done by immersing them in 

Bayclin solution for 24 hours. After that, the 

glassware then washed with detergent and dried. 

Sterilization of tools made of iron such as 

tweezers, spatulas, and scalpels is done by 

washing them with detergent (without immersing) 

and drying them. After drying, all the tools are 

wrapped in craft paper and then put in heat-

resistant plastic. Before the sterilization process, 

tissue is placed in a glass and then covered with 

aluminium foil. The sterilization process of these 

tools was carried out using an autoclave at a 

temperature of 121oC, and a pressure of 1 atm for 

15 minutes. As for the ose needle, the sterilization 

process is done by dipping the ose needle into a 

70% alcohol solution and then igniting it in a 

Bunsen flame until it smolders. Other tools such 

as dropper pipettes are sterilized by washing with 

detergent and then drying, and before being used, 

they must first be passed over a Bunsen fire [9]. 

Sterilizing materials such as distilled water is 

to put the water in a glass, and then cover it with 

aluminium foil. For PDA media inserted into the 

Erlenmeyer, then the Erlenmeyer is plugged with 

cotton and wrapped by craft paper and tied with 

wool. These materials were then sterilized using 

an autoclave at 121oC and 1 atm pressure for 15 

minutes. Materials such as alcohol and NaOCl 

(Sodium Hypochlorite) do not need to be 

sterilized [9]. 

Laminar Air Flow (LAF) Sterilization 

LAF sterilization is done by spraying 70% 

alcohol onto the surface of the LAF, then drying 

with a tissue. Before being put into the LAF, all 

tools and materials are sprayed with 70% alcohol. 

Furthermore, LAF, along with tools and materials, 

are sterilized using an ultraviolet lamp for 30-60 

minutes before the isolation process is carried out 

[10]. 

Preparation of Potatoes Dextrose Agar (PDA) 

Media 

Weighed PDA media as much as 39 g/L and 

chloramphenicol 200 mg/L. The addition of 

chloramphenicol aims to prevent bacterial growth 

in the media [11]. After weighing, the two 

ingredients were suspended with 1000 ml of 

distilled water andboiledon a hot plate with a 

magnetic stirrer until homogeneous. After that, the 

media was sterilized using an autoclave at a 

temperature of 121oC, and a pressure of 1 atm for 

15 minutes [12]. 

After the sterilization process, the PDA 

media was poured into Petri dishes (each Petri 

dish contained 25 ml of PDA media) near the 

bunsen fire in the LAF. The Petri dish is then 

covered with plastic wrap and wrapped in craft 

paper. The media was then incubated at room 

temperature for 3-5 days. During the incubation 
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period, observations were still made on the media, 

if there was contamination of the media, then the 

media was then put into heat-resistant plastic and 

sterilized by autoclave at 121oC, the pressure of 1 

atm for 15 minutes, then the media was put into a 

dumpster, and Petri dishes were immersed in 5% 

NaOCl solution for 24 hours. The sterile media 

can be used for the isolation of endophytic fungi. 

Sampling 

Samples of the Mango mistletoe  were 

obtained from the yard of one resident's house on 

Jl. Gajayana, Dinoyo Village, Lowokwaru 

District, Malang City, East Java. To ensure the 

suitability of the desired plant species, the Mango 

mistletoe that had been obtained was identified at 

Balai Materia Medica, Batu City, East Java. 

The part of the Mango mistletoe  used  was 

the leaf part. The parts of the plant selected as the 

research sample were intact parts, without spots or 

signs of disease. The sample is then put in a 

plastic bag, then put into an icebox that has been 

filled with some ice tube and tightly closed to 

retain the freshness. After arriving at the 

laboratory, the samples were then transferred to 

the freezer at a temperature of ± 4oC [13]. 

Sterilization of Plant Materials 

Mango’s mistletoe leaves are cleaned by 

washing using detergent and rinsing with running 

water for 5 minutes to remove dust or other dirt 

attached to the leaf surface. After that, the leaves 

are dried on a tissue [14]. The sterilization process 

of planting material was then carried out in the 

LAF. The leaves were then sterilized using several 

solutions such as 70% alcohol for 1 minute, then 

put into a NaOCl solution with a concentration 

and immersing time according to the treatment 

table (Table 1), and then the leaves were put into 

70% alcohol for 1 minute, after that the leaves are 

rinsed using sterile distilled water for 3 minutes, 

rinses and each rinse were carried out for 30 

seconds [15]. The leaves that have been sterilized 

with some of these solutions are then drained on 

sterile Petri dishes that have been lined with 

sterile tissue. Then, the leaves were cut with a 

sterile scalpel into a size of 1x1 cm. 

Isolation of Endophytic Fungi 

Isolation of endophytic fungi was carried out 

by direct seed planting technique [14]. The cut 

plant samples were then placed in a Petri dish 

containing sterile PDA media. The planting of 

samples was carried out with 3 replications, and 

each Petri dish contained 2 sample pieces. The 

last rinsed water was used as a control by taking it 

using a dropper and leveling it on the surface of 

the media. If the controlled media grows fungi, 

the fungi that grow on the media are not 

endophytic [16]. The process of isolation of 

endophytic fungi was carried out aseptically in the 

LAF. After the isolation process, incubation was 

carried out for 14 days in an incubator at 30oC. 

Observations were made every day during the 

incubation process to see the growth of fungal 

colonies. The observational variables include; the 

percentage of live explants, the percentage of 

explant contamination, the source of 

contamination in the explants, the time of 

contamination in the explants, and the percentage 

of explants covered with endophytic fungi [17]. 

Data Analysis 

Data obtained from observations in 

qualitative data, such as sources of contamination 

in explants, are presented in tables and figures and 

analyzed descriptively. Quantitative data, such as 

the percentage of live explants, the percentage of 

explant contamination, the time of contamination 

in the explants, and the percentage of explants 

with endophytic fungi were presented in tables 

and diagrams and analyzed descriptively [17]. 

 

RESULTS AND DISCUSSIONS 

Isolation of endophytic fungi can be defined 

as a process of growing endophytic fungi derived 

from plant tissue on an artificial medium in a 

laboratory under aseptic conditions. Generally, 

endophytic fungi can be isolated from various 

plant organs, ranging from roots, stems, bark, 

leaves, flowers, fruit to seeds [18]. The general 

purpose of the process of isolating endophytic 

fungi from plant tissue is to obtain biologically 

active secondary metabolite compounds [19]. 

One of the important steps in the process of 

isolating endophytic fungi is the surface 

sterilization of the plant parts used. Surface 

sterilization is carried out to prevent the growth of 

unwanted surface microorganisms on the isolation 

media. Surface sterilization can be done by 

immersing plant explants in several solutions such 

as; alcohol with a concentration between 70%-

96%, and Sodium Hypochlorite (NaOCl) with a 

concentration of 1%-10%, or other sterile 

materials at certain concentrations and within a 

certain period. The concentration of the sterilant 

and the immersion time varies depending on the 

type of tissue or plant part that is used [20]. 

The combination of the use of alcohol-NaOCl-

alcohol has been proven to be effective in killing 

microorganisms found on the surface [20]. 

Sodium hypochlorite (NaOCl) is a sterilizing 

agent that is commonly used for surface 

sterilization of planting material., This is because 

the material has an effective ability to affect the 

activity of microorganisms so that 

microorganisms can die. In addition, these 
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materials are also relatively safe for humans and 

plant tissues, easy to obtain, and have a selling 

price that tends to be cheaper [4, 21]. 

Based on the observations that have been 

made to the five observation variables; the 

percentage of live explants, the percentage of 

explant contamination, the source of 

contamination in the explants, the time of 

contamination in the explants, and the percentage 

of explants covered with endophytic fungi, the 

results obtained are presented in the form of 

tables, diagrams, and pictures, and will be 

explained in the following description. 

Percentage of Living Explants  

The percentage of live explants indicated the 

number of surviving Mango’s mistletoe leaf 

explants in each treatment expressed as a percent 

(%). The indicator to determine whether an 

explant is alive or dead is to see whether the 

explant can still be overgrown with fungi or not. If 

the explants can still be overgrown with fungi, 

both endophytic fungi and contaminant fungi, it 

means that the explants are still alive because the 

fungi can still grow, live, and take nutrients from 

plants both on the surface and plant tissues. 

Figure 1 showedthat in the sterilization 

treatment using 5% NaOCl, the highest 

percentage levels of live explants were immersed 

for 1 minute (AP1), 2 minutes (AP2), and 3 

minutes (AP3) with a value of 1 minute (AP1), the 

percentage of live explants was 100%. The lowest 

was at 5 minutes of immersion (AP5) with a 

percentage value of 0% of live explants. 

Meanwhile, in the sterilization treatment using 

10% NaOCl, the highest percentage of live 

explants was immersed for 1 minute (BP1), 2 

minutes (BP2), and 3 minutes (BP3), with the 

percentage value of live explants being 100%, and 

the lowest was at 5 minutes of immersion (BP5) 

with a percentage value of 0% live explants. 

Based on these results, the lower 

concentration and the length of immersion time 

can make the percentage of live explants higher, 

and conversely, the higher concentration and the 

length of immersion time can make the percentage 

of live explants lower. Too high a concentration 

of NaOCl and length of immersion time can cause 

browning of explants. Browning (browning) is a 

condition where the explants that have been 

initiated on the media change their state from 

green to brownish. The change in the color 

pigment of the explants to brown was due to the 

explants releasing phenolic compounds [22]. In 

general, these phenolic compounds were released 

by explants when the explants were injured so that 

they could increase the activity of the Polyphenol 

oxidase (PPO) enzyme [23]. Apart from injury, 

the phenol released by the explant is also a signal 

or response that the explant is in an unstable 

condition (stress) due to too high a concentration 

of the sterilant used or due to too long exposure 

time in the sterilant. This means that too high a 

concentration of sterile material and exposure of 

desk plant to sterile material for a long period will 

cause the explant to brown (browning) and even 

cause the death of the explant. In general, 

browning can cause stunted growth of explants, 

and if the level of browning in explants is very 

high, it can cause explants to die [23]. If the 

explant dies, then the microorganisms that live in 

the explant's tissue and on the outer surface of the 

explant also cannot live because they do not have 

a place to live or a place to take nutrients to 

maintain their sustainability. 

Percentage of Explant Contamination 

The percentage of contamination of explants 

indicated the number of contamination 

occurrences in mango’s mistletoe leaves explants 

in each treatment which was expressed in the form 

of a percent (%). The indicator to determine if the 

explant was contaminated is by looking at the 

growth of microorganisms from both fungal and 

bacterial groups on the part of the explant that is 

not injured as on the surface. 

Figure 2 showed that in the sterilization 

treatment using 5% NaOCl, the highest level of 

contamination was at 1 minute immersion time 

(AP1) with a percentage value of 100% 

contamination of explants, and the lowest was at 

the 5 minutes immersion time (AP5) with a 

percentage value of 0% explant contamination. 

Meanwhile, in the sterilization treatment using 

10% NaOCl, the highest level of contamination 

was at 1 minute immersion time (BP1) with a 

percentage value of 100% explant contamination. 

The lowest was at 3 minutes (BP3), 4 minutes 

(BP4), and 5 minutes (BP5) with the percentage 

value of explant contamination was 0%. 

However, as it was known in the previous 

discussion that in the sterilization treatment of the 

surface of the mango’s mistletoe leaf using 5% 

NaOCl and 10% NaOCl for 5 minutes of 

immersion time, the explants had died because the 

explants had browned so that no microorganism 

can grow on explants. Therefore, the 5% and 10% 

NaOCl concentrations for 5 minutes of immersion 

time were considered too high for the sterilization 

of explants of mango’s mistletoe leaves. In 

general, based on the percentage level of 

contamination of explants, it was known that the 

surface sterilization treatment of Mango’s 

mistletoe leaves using a NaOCl concentration of 

10% with a soaking time of 3 to 4 minutes was the 

best result because the concentration and length of 

immersing time could help reduce the number of 
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contamination events as evidenced by the 

percentage value of explant contamination was 

0%, lower than the other treatments. Based on 

observations, it is known that in all treatments, 

there was no contamination in the control media, 

except for the surface sterilization treatment of 

mango’s mistletoe leaves using NaOCl with a 

concentration of 5% with a soaking time of 1 

minute (AP1) which was contaminated by fungi 

on the control media. 

 

 

Figure 1. Diagram of the percentage of live explants. [AP1= Immersion with 5% NaOCl 1 minute; AP2= Immersion 

with 5% NaOCl 2 minutes; AP3= Immersion with 5% NaOCl 3 minutes; AP4= Immersion with 5% NaOCl 4 

minutes; AP5= Immersion with 5% NaOCl 5 minutes; BP1= Immersion with 10% NaOCl 1 minute; BP2= 

Immersion with 10% NaOCl 2 minutes; BP3= Immersion with 10% NaOCl 3 minutes; BP4=Soaking with 

10% NaOCl 4 minutes; BP5= Immersion with 10% NaOCl 1 minute]. 

 

 
Figure 2. Diagram of percentage contamination of explants. [AP1= Immersion with 5% NaOCl 1 minute; AP2= 

Immersion with 5% NaOCl 2 minutes; AP3= Immersion with 5% NaOCl 3 minutes; AP4= Immersion with 

5% NaOCl 4 minutes; AP5= Immersion with 5% NaOCl 5 minutes; BP1= Immersion with 10% NaOCl 1 

minute; BP2= Immersion with 10% NaOCl 2 minutes; BP3= Immersion with 10% NaOCl 3 minutes; 

BP4=Soaking with 10% NaOCl 4 minutes; BP5= Immersion with 10% NaOCl 1 minute]. 

 

The source of contamination in explants 

explains the type of contaminant source that 

causes contamination of explants. In this study, 

observations regarding the source of 

contamination in explants were limited to 

microorganisms, such as fungi and bacteria. As 

for the results of observations on the source of 

contamination in explants, it can be seen that the 

main source of contamination is derived from 

fungi. Contamination by fungi in the above results 

occurred on the surface of the leaf explants. The 

contaminants in the form of fungi found on the 

surface of the explants were because the leaves 

are the plant organs that have the most direct 

contact with the environment, so fungal spores are 

carried by the wind and may stick a lot to the leaf 

surface [17]. The dominance of contaminant fungi 

that grow on the surface can inhibit the growth of 

endophytic fungi in the leaves so that endophytic 

fungi are still able to grow, but their growth is 

inhibited or stopped and even cannot grow at all 

on the isolation medium. In general, if the source 

of contamination is still found on the surface of 

the explant, then this can be an indication of the 

ineffectiveness of the surface sterilization method 

being carried out. 

Based on the results of observations of the 

source of contamination in the explants, it was 

also known that there was no source of 

contamination in the explants from bacteria. This 
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has occurred because the media was added with 

antibacterial (200 mg/L of chloramphenicol). The 

addition of antibacterial to endophytic fungi 

isolation media can help suppress bacterial growth 

[18] so that the isolation media will only be able 

to grow fungal colonies according to the purpose 

of isolation. Chloramphenicol is a broad-spectrum 

antibacterial that can inhibit the growth of bacteria 

from both gram-positive and gram-negative 

groups. Chloramphenicol is a type of antibacterial 

that works by inhibiting protein synthesis on 

bacterial ribosomes [24]. 
 

Table 2. Source of contamination and the first time of contamination in explants 

Treatment Code Source of Contamination First Time Contamination Picture 

AP1 Mold 3 DAP 

 

AP2 Mold 4 DAP 

 

AP3 Mold 5 DAP 

 

AP4 Mold 5 DAP 

 

BP1 Mold 4 DAP 

 

BP2 Mold 4 DAP 

 
*DAP (Days After Planting) 
 

The time of contamination in explants showed the average time of the first occurrence of contamination 

in each treatment expressed in DAP (Days After Planting). Meanwhile, based on the results of observations 

of the time of occurrence of contamination in explants, it was found that the surface sterilization treatment of 

mango’s mistletoe leaves using 5% NaOCl with an immersing time of 3 to 4 minutes had the longest time 

value of contamination occurrence (5 DAP) when compared to other treatments. As for the results of the 

observation of the time of the occurrence of contamination in the sterilization treatment using 5% NaOCl 

with an immersing time of 5 minutes and sterilization treatment using 10% NaOCl with an immersing time 

of 3 minutes, 4 minutes, and 5 minutes, it did not have a source of contamination and did not have a time 

value of the occurrence of contamination. This is because in this treatment, there was no contamination from 

the first day to the last day of observation. 

The incidence of contamination during isolation activities can be influenced by several factors such as 

the surface of the explant that is still not perfectly sterile, microorganisms that enter the media during the 

isolation process, microorganisms that stick to the equipment and have not died during the sterilization 

process in the environment in the LAF, the environment around the LAF, as well as the carelessness of 

researchers [25]. The level of contamination was influenced by several factors, including; working 

environment conditions, equipment used during the isolation process, media used, and the origin of taking 

explants. In general, explants that are taken from the field have a much higher risk of contamination than 

those from laboratory or greenhouse collections [26]. For this reason, the use of sterilants such as NaOCl and 

alcohol at a certain concentration and duration of immersion is needed to support the success of surface 

sterilization of explants of Mango’s mistletoe leaves. 
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Figure 3. Diagram of percentage contamination of explants. [AP1= Immersion with 5% NaOCl 1 minute; AP2= 

Immersion with 5% NaOCl 2 minutes; AP3= Immersion with 5% NaOCl 3 minutes; AP4= Immersion with 

5% NaOCl 4 minutes; AP5= Immersion with 5% NaOCl 5 minutes; BP1= Immersion with 10% NaOCl 1 

minute; BP2= Immersion with 10% NaOCl 2 minutes; BP3= Immersion with 10% NaOCl 3 minutes; 

BP4=Soaking with 10% NaOCl 4 minutes; BP5= Immersion with 10% NaOCl 1 minute] 

 

The combination of the use of alcohol-NaOCl-

alcohol has been proven to be effective in killing 

microorganisms found on the surface [20]. 

Sodium hypochlorite (NaOCl) is a sterilizing 

agent that is commonly used for surface 

sterilization of planting material. This is because 

the material has an effective ability to affect the 

activity of microorganisms so that 

microorganisms can die. In addition, these 

materials are also relatively safe for use by 

humans and plant tissues, easy to obtain, and have 

a selling price that tends to be cheaper [4, 21]. 

Based on the results of research which showed 

that the use of a combination of 70% alcohol and 

5% NaOCl with a 10-minute immersion was able 

to suppress the incidence of contamination on the 

surface of breadfruit (Artocarpus altilis) leaves, as 

evidenced by the percentage value of explant 

contamination 33% lower than the other 

treatments, and the time of contamination incident 

was 28 DAP which was longer when compared to 

other treatments [26]. The time of the occurrence 

of contamination will generally take place from a 

few days after planting until one month after 

planting [17]. Furthermore, another study showed 

that the use of a combination of 70% alcohol and 

0.5% NaOCl with an immersion time of 5 minutes 

was able to reduce the contamination rate on the 

surface of Andalas (Morus macroura Miq.) leaves 

[27]. 

Percentage of Explants with Endophytic Fungi 

The percentage of explants covered with 

endophytic fungi showed the number of explants 

of Mango’s mistletoe leaves that could be grown 

with endophytic fungi in each treatment expressed 

as a percent (%). The indicator to determine an 

explant is overgrown with endophytic fungi is to 

look at the growth point of the fungus. If the 

fungus grows from the part that was injured 

during the isolation process, it means that the 

fungus that grows on the explant is endophytic. 

Based on the diagram of the percentage of 

explants covered with endophytic fungi presented 

in Figure 3, it can be seen that the surface 

sterilization treatment using 10% NaOCl with a 3-

minute immersion was the best result because it 

had the highest percentage rate of explants with 

endophytic fungi growing at 100% when 

compared to another treatment. 

What must be a concern in seeing the best 

results is to pay attention to the results of 

observations on the three main variables, which 

include; The first was to find out which treatment 

had the highest percentage of live explants, the 

second was to find out which treatment had the 

lowest percentage of explant contamination, and 

the third was to find out which treatment had the 

highest percentage of explants overgrown with 

endophytic fungi. Because even though the 

percentage of live explants is high, if the growth is 

contaminant fungi, the explant sterilization 

method is considered not optimal or not effective. 

Thus, according to the description of the results 

above, it is known that 10% NaOCl concentration 

with a long soaking time of 3 minutes is the best 

result when compared to other treatments because 

at the concentration and soaking time, the 

percentage of live explants is high (100%), low 

contamination explants (0%), and the high 

percentage of explants with endophytic fungi 

(100%). The percentage of contamination is 0%, 

which means that there is no contamination in the 

treatment and the source of contamination and the 

time of contamination cannot be known. 
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CONCLUSION 

The results of surface sterilization of mango’s 

mistletoe leave using NaOCl with a concentration 

of 10% and soaking time for 3 minutes is the best 

and recommended because it has a 100% live 

explant percentage value, 0% explant 

contamination percentage, and the percentage of 

explants covered with endophytic fungi was 

100%.  

ACKNOWLEDGEMENT 

Thanks to The Deputy for Strengthening Research 

and Development of the Ministry of Education, 

Culture, Research and Technology Republic of 

Indonesia, Single Research Contract for the Fiscal Year 

2021 Number: 567/G164/U.LPPM/K/B.07/IX/2021, 

who has supported grant funding for research 

Penelitian Dasar Unggulan Perguruan Tinggi (PDUPT) 

with the title "Exploration and Domestication of Tea 

and Mango Mistletoe as Raw Materials for 

Antihypertensive Herbal Medicines". 

REFERENCES 

[1] Anjani, M., Sjakoer, N.A.A., Mubarakati, N.J. 

2021. Studi Sub Kronik 28 Hari: Uji 

Toksisitas Ekstrak Metanolik Kombinasi 

Scurrulla atropurpurea dan Dendrophthoe 

pentandra Terhadap Kerusakan Fungsi 

Ginjal Tikus Wistar Betina. e-JBST. 6(2): 58-

63 

[2] Radji, M. 2005. Peranan Bioteknologi Dan 

Mikroba Endofit Dalam Pengembangan Obat 

Herbal. J. Pharm. Sci. Res. 2(3): 113-126 

[3] Sugijanto, N.E. 2011. Produksi Bahan Bioaktif 

Berkhasiat Obat Menggunakan Fungi 

Endofit. Pidato Pengukuhan Jabatan Guru 

Besar Pada Fakultas Farmasi Universitas 

Airlangga: Surabaya 

[4] Oyebanji, O.B., Nweke, O., Odebunmi, O., 

Galadima, N.B., Idris, M.S., Nnodi, U.N., 

Afolabi, A.S., Oghadu, G.H.2009. Simple, 

Effective, and Economical Explant-Surface 

Sterilization Protocol for Cowpea, Rica and 

Sorghum Seeds. Afr. J. Biotechnol. 8(20): 

5395-5399 

[5] Fitriani, Y., Wijayana, G., Darmawati., I.A.P. 

2019. Teknik Sterilisasi dan Efektifitas 2,4 D 

Terhadap Pembentukan Kalus Eksplan Daun 

Nilam (Pogostemon cablin Benth.) In Vitro. 

J. Agr. Sci. Biotech. 8(1): 41-52 

[6] Yildiz, M., Er, C.  2002. The Effect of Sodium 

Hypochlorite On In Vitro Seedling Growth 

and Shoor Regeneration of Flax (Linum 

usitatisimum). J. Naturwissenschaften. 89: 

259-261 

[7] Olowe, O.B., Adesoye, A., Ojoba, O., Amusa, 

O., Liamngee, S. 2014. Effect of Sterilization 

and Phytohormones on Shoot Tip Culture of 

Telfairia occidentalis. J. Nat. Sci. Res. 4(2): 

53-58 

[8] Wardani, D.P, Solichatun, Setyawan, AD. 

2003. Pertumbuhan dan Produksi Saponin 

Kultur Kalus Talinum paniculatum Gaertn. 

Pada Variasi Penambahan Asam 2,4 

Dikloropenoksi Asetat (2,4 D) dan Kinetin. 

Biofarm. 2(1): 35-43 

[9] Intan, S. 2013. Isolasi Fungi Endofit Penghasil 

Senyawa Antimikroba dari Daun Cabai 

Katokkon (Capsicum annuum (L.) var 

Chinensis) dan Profil KLT Bioautografi. 

Skripsi. Fakultas Farmasi. Universitas 

Hasanuddin: Makassar 

[10] Maulana, M.R., Restanto, D.P., Slameto. 

2019. Pengaruh Konsentrasi 2,4-

Dicholorophenoxyaceticacid (2,4-D) 

Terhadap Induksi Kalus Tumbuhan Sorgum 

(Sorghum bicolor (L.) Moench). J. 

Bioindustri. 1(2): 138-148 

[11] Utami, U., Harianie, L., Kusmiyati, N., 

Fitriasari, P.D. 1988. Buku Panduan 

Praktikum Mikrobiologi Umum. Malang: 

Universitas Negeri Maulana Malik Ibrahim. 

2018 

[12] Fardiaz, S. Mikrobiologi Pengolahan Pangan 

Lanjut. IPB Press: Bogor 

[13] Asep, A.P., Timur, H.D.L., Jaziri, A.A., 

Nurdiani, R., Pradarameswari, K.A. 2018. 

Isolasi dan Identifikasi Bakteri Endofit 

Mangrove Sonneratia alba Penghasil Enzim 

Gelatinase Dari Pantai Sendang Biru, 

Malang, Jawa Timur. Ind. J. Halal. 1(1): 31-

42 

[14] Suhartina, Kandou, F.E.F., Singkoh, M.F.O. 

2018. Isolasi dan Identifikasi Fungi Endofit 

Pada Tumbuhan Paku Asplenium nidus. J. 

MIPA UNSRAT. 7 (2): 24-28 

[15] Ribeiro, S.F.L., Garcia, A.D.C., Santos, 

H.E.D.D., Montoya, Q.V., Rodrigues, A., 

Oliveira, J.M.D., Oliviera, C.M.D. 2018. 

Antimicrobial Activity OF Crude Extract OF 

Endophytic Fungi From Oryctanthus 

alveolatus (Kunth) Kuijt (Mistletoe). Afr. J. 

Microbiol. Res. 12 (1): 263-268 

[16] Slama, H.B., Bouket, A.C., Alenezi, F.N., 

Pourhassan, Z., Golinska, P., Oszako, T., 

Belbahri, L. 2021. Potentials of Endophytic 

Fungi in the Biosynthesis of Versatile 

Secondary Metabolites and Enzymes. Forest. 

12(1784): 1-13 

[17] Shofiyani, A., Purnawanto, A.M., Aziz, 

R.Z.A. 2020. Pengaruh Berbagai Jenis 

Sterilan dan Waktu Perendaman Terhadap 

Keberhasilan Sterilisasi Eksplan Daun 

Kencur (Kaempferia galanga L.) Pada Teknik 

Kultur Jaringan. J. Agritech. 22 (1): 29-39 

[18] Zhang, H.W., Song, Y.C., Tan, R.X. 2006. 

Biology and Chemistry of Endophytes. Nat. 

Prod. Rep. 23(5): 753-771 



 
 

Nur A., Nour A.A.S - Surface Sterilization of Mango’s Mistletoe Leaves 

24 
Jsmartech.ub.ac.id 
 
 

[19] Tejasvi, M.V., Nalini, M.S., Mahesh, B., 

Prakash, H.S., Kini, K.R., Shetty, H.S., 

Sabbiah, V. 2007. New Hopes from 

Endophytic Fungal Secondary Metabolites. 

Bol. Soc. Quim. Mex. 1(1): 19-26 

[20] Kuncoro, H., Sugijanto, N.E.2011. Fungi 

Endofit, Biodiversitas, Potensi dan Prospek 

Penggunaannya Sebagai Sumber Bahan Obat 

Baru. J. Trop. Pharm. Chem. 1(3): 247-262 

[21] Bhojwana, S.S, Razdan M.K. 1996. Plant 

Tissue Culture Theory and Practice, a 

Revised Edition. Elsevier: Amsterdam 

[22] Hendaryo, D.P., Wijayani. 1994.Teknik 

Kultur Jaringan dan Petunjuk Perbanyakan 

Tumbuhan Secara Vegetatif Modern. 

Kanisius: Yogyakarta 

[23] Admojo, L., Indrianto, A. 2016. Pencegahan 

Browning Fase Inisiasi Kalus Pada Kultur 

Midrib Daun Klon Karet (Hevea brasiliensis 

Muell. Arg) PB 330. J. Pen. Kar. 34(1): 25-

34 

[24] Dian, R., Fatimawali, Fona, B. 2015. Uji 

Resistensi Bakteri Escherichia coli Yang 

Diisolasi Dari Plak Gigi Terhadap Merkuri 

dan Antibiotik Kloramfenikol. J. e-Biomed. 

3(1): 59-63 

[25] Gunawan, L.W. 1992. Teknik Kultur 

Jaringan Tumbuhan. PAU Bioteknologi. 

Departemen Pendidikan dan Kebudayaan. 

Direktorat Jenderal Pendidikan Tinggi. 

Institute Pertanian Bogor: Bogor 

[26] Setiani, N.A., Nurwinda, F., Astriany. D. 

2018. Pengaruh Desinfektan Dan Lama 

Perendaman Pada Sterilisasi Eksplan Daun 

Sukun (Artocarpus altilis (Parkinson ex. F.A 

Zorn) Fosberg). J. Biotrop. 6(3): 78-82 

[27] Nurhelmi, Putri, D.H. 2021. Optimasi 

Sterilisasi Permukaan Jaringan Daun Andalas 

(Morus macroura Miq.) Dengan NaOCl 

Untuk Isolasi Mikroba Endofit. J. Ser. Biol. 

6(1): 13-18  


