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Abstract 
Escherichia coli (E. coli) is a Gram-negative bacterium commonly found in the human 

intestine, but some types can cause infections, one of which is diarrhea. E. coli infections 
often occur through contaminated food or water, and are high risk in children. Recurrent 
diarrhea due to E. coli can interfere with nutrient absorption and be one of the factors 

causing stunting. The continuous use of antibiotics triggers resistance problems, so research 
focuses on natural ingredients as antibacterials, such as moringa leaves (Moringa oleifera). 
Moringa leaves are rich in active compounds such as flavonoids, alkaloids, and phenols. This 
study aims to test the inhibitory effect of moringa leaf extract on the growth of E. coli 
(isolated from the feces of stunted children). The extract was obtained through maceration 
with 70% ethanol. The test was conducted using the liquid dilution method with eight 
concentration variations (0.25% to 40%) to determine the minimum inhibitory concentration 
(aMIC). The results showed that moringa leaf extract effectively inhibited the growth of E. 
coli. The MIC was found at a concentration of 20%, which was the lowest concentration that 
did not show turbidity. These results prove the potential of moringa leaf extract as a 
promising natural antibacterial agent to be developed as an alternative herbal medicine.  
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Escherichia coli (E. coli) is a bacterium belonging to the coliform group 

that normally lives in human and animal feces, and is therefore often referred 

to as fecal coliform. E. coli is a gram-negative, rod-shaped bacterium that does 

not form spores (Rahayu, et al., 2018). Within the body, E. coli can aid the 

human digestive system by breaking down food and protecting against 

pathogenic bacteria in the human intestinal tract. However, if E. coli exceeds 

normal levels, it can become a dangerous pathogen that causes diarrhea. E. 

coli can produce toxins that damage the intestinal lining, increasing fluid 
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secretion and causing diarrhea (Apriani, et al., 2014). 

Diarrhea caused by E. coli bacteria is influenced by internal factors such 

as genetics, age, gender, exclusive breastfeeding, immunization status, and 

nutritional status. External factors include parental personal hygiene, parental 

education level, parental economic status, and the child's living environment 

(Skripsiana, et al., 2022). Diarrhea often occurs in stunted children because 

they are malnourished. Malnutrition in children weakens the body's ability to 

fight infectious diseases (Saputra, et al., 2023). 

The moringa tree (M. oleifera) is one of the plants that has been 

discovered and believed to be beneficial not only for improving malnutrition 

and hunger, but also for preventing and curing various diseases around the 

world (Hardiyanthi, 2015). The moringa plant contains many compounds known 

in traditional African and Indian medicine, namely acting as a heart and blood 

circulation stimulant, antitumor, antipyretic, antiepileptic, anti-inflammatory, 

diuretic, antihypertensive, cholesterol-lowering, antioxidant, antidiabetic, 

antibacterial, and antifungal (Nugrahani, et al., 2021). 

TanaMoringa plants are also widely distributed in NTT Province, including 

in Kupang Regency, but their use is still very limited, especially in addressing 

health issues. People still often use medicines to address health issues. The use 

of drug therapy is growing, with inappropriate use that can be harmful and 

even cause bacterial immunity or resistance. Resistance to bacteria can result 

in the bacteria that are to be destroyed not dying, so one alternative that can 

be done is to develop traditional medicine, namely the use of plants that can 

kill bacteria to avoid resistance (Fadhilah, et al., 2019). 

Based on the above explanation, this study tested the inhibitory activity 

of moringa leaf extract (M. oleifera) against the growth of E. coli bacteria 

isolated from stool samples of stunted children, in order to determine the 

minimum concentration of moringa leaf extract that can inhibit the growth of 

E. coli bacteria. 
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The population of this study was moringa leaves growing in Oesapa Selatan 

Village, Kupang Regency, East Nusa Tenggara, and the samples were mature 

moringa leaves that had been separated from their stems, sterile cotton, sterile 

distilled water, 70% ethanol, aluminum foil, brown paper, Whatman filter 

paper, Eosin Methylen Blue (EMB) Agar ®Milipore, Mueller Hinton 

Agar®Milipore, Nutrient Broth (NB), urine, NaCl, crystal violet reagent, lugol's 

solution, ethanol or alcohol, safranin solution, water, immersion oil, lenses, 

bacterial suspensions, Ciprofloxacin antibiotic discs, blank discs, moringa leaf 

extract, discs, and bacterial cultures.  

Research Preparation 

The research has obtained permission from the Kupang Ministry of Health 

Polytechnic research ethics committee with certificate number 

PP.06.02/F.XXIX/2269/2025. The research has obtained a permit from the head 

of the investment and integrated one-stop service office with certificate 

number 500.16.7.2-000-9.2/722/DPMPT/2025. 

Examination Implementation 

The stool specimen to be used was taken from a stunted child with 

diarrhea at the Sikumana Community Health Center using the following steps: 

Visiting the community health center that had given permission. Ensuring that 

the child taken was a stunted child with diarrhea by interviewing them, 

checking their identity, and measuring their height and weight. If it was a 

stunted child with diarrhea, permission was then sought from the parents. 

Explain the stool collection process and provide a sterile stool container. Take 

it to the laboratory for isolation. 

Extract Production  

The method used to extract moringa leaves (Moringa Oleifera) is 

maceration. A total of 600 g of moringa leaves were weighed and extracted 

with 6000 mL of 70% ethanol (OneLab WateroneTM) at room temperature for 7 

days while stirring occasionally. After 7 days, the sample was filtered using 

filter paper to produce a filtrate. The filtrate was evaporated using a vacuum 

MATERIALS AND METHODS 
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evaporator (Bioevopeak) and then concentrated on a water bath at a 

temperature below 60°C until a thick moringa leaf extract with a concentration 

of 100% was obtained. This was followed by an ethanol-free test, where 2 mL 

of potassium dichromate was pipetted into a porcelain dish, then 6 drops of 

concentrated sulfuric acid were added and homogenized. Then, 1 mL of 

moringa extract was added. A negative ethanol result was indicated by the 

solution remaining orange in color. 

Sterilization of Tools 

Sterilization of equipment is carried out before all equipment is used, namely 

by wrapping all equipment in aluminum foil or brown paper and then placing it 

in an oven (Memmert) at a temperature of 100ºC for 15 minutes. Agar media 

placed in an Erlenmeyer flask covered with cotton wool is placed in an 

autoclave (Gemmy SA-232X) for sterilization at a temperature of 121ºC for 15 

minutes.  

Preparation of Eosin Methylen Blue Agar (EMBA) 

EMBA powder (Merck) was weighed using an analytical balance 

(Sartorius) at 9.375 g, then placed in an Erlenmeyer flask and dissolved with 

150 mL of distilled water to make 250 mL. Then, it was heated while stirring 

with a stirring rod until completely homogeneous and the medium was 

completely dissolved. The Erlenmeyer flask containing the medium was covered 

with cotton or aluminum foil and sterilized in an autoclave (Gemmy) at a 

temperature of 121ºC for 15 minutes at a pressure of 1.5 atm. The medium is 

poured into 7 sterile Petri dishes, each containing 15-20 mL, then left at room 

temperature until it solidifies and is ready for use (Artanti et al., 2018). 

Preparation of Mueller Hinton Agar (MHA) 

Eight point five gram of MHA powder (Merck) was weighed using an 

analytical balance (Sartorius), then place it in an Erlenmeyer flask and dissolve 

it in 225 mL of distilled water to make 250 mL. Then, it was heated while 

stirring with a stirring rod until completely homogeneous and the medium is 

completely dissolved. The Erlenmeyer flask containing the medium is covered 

with cotton or aluminum foil and sterilized in an autoclave (Gemmy) at a 

temperature of 121ºC for 15 minutes at a pressure of 1.5 atm. The medium was 
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poured into 12 sterile Petri dishes, 15-20 mL each, then left at room 

temperature until it solidified and the medium was ready for use (Artanti et 

al., 2018). 

Identification of E. coli bacteria in the urine of patients with UTI and 

microscopic examination using Gram staining and biochemical tests 

E. coli isolation was performed by inoculating urine samples into EMBA 

medium. The culture was incubated in an incubator (Memmert) for 24 hours at 

37°C. Then, the results of incubation on EMBA medium were observed, and 

metallic green colonies were observed to grow. Gram staining was performed 

by fixing the bacteria over a Bunsen burner using a physiological solution. The 

first staining was done with crystal violet solution for 1 minute, iodine for 1 

minute, 70% ethanol for 30 seconds, and safranin for 1 minute, then the 

bacterial culture was observed under a microscope (Olympus CX23) with 100× 

magnification. This was followed by inoculation on biochemical media, namely 

SIM, MR, VP, Simmon Citrate, and TSIA media, then incubated in an incubator 

(Memmert) at 37ºC for 24 hours. Then, SIM medium was dripped with Kovacs 

reagent, MR medium was dripped with methyl red reagent, and VP medium was 

dripped with 10% KOH reagent and Alpha naphthol (Widianingsih & Jesus, 2018). 

Preparation of Bacterial Suspension 

Ten milliliters of sterile 0.9% NaCl solution is placed in a test tube. 

Bacteria are collected using a sterile needle. They are then suspended in 10 

ml of sterile 0.9% NaCl solution. The bacterial suspension is prepared until it 

reaches a turbidity that complies with the McFarland 0.5 and 0.25 turbidity 

standards. 

Preparation of positive and negative controls 

The E. coli bacterial suspension is streaked onto MHA medium using a 

sterile cotton swab and left for 15 minutes at room temperature. After that, 

ciprofloxacin (Oxoid) antibiotics and discs that had been soaked in distilled 

water for 30 minutes were placed on the MHA medium that had been streaked 

using sterile tweezers and incubated for 24 hours at 37°C in an incubator 

(Boisala, 2024). 

Testing the effectiveness of moringa leaf extract against E. coli bacteria 



| 17  

 

E. coli McFarland 0.25 and 0.5 suspensions with sterile broth were 

incubated for 4–8 hours. Moringa leaf extracts at concentrations of 0.25%, 

0.5%, 1%, 5%, 10%, 20%, 30%, and 40% were dissolved in sterile distilled water 

and filtered with filter paper until clear. Sixteen sterile test tubes were 

prepared, 1 ml of each extract was taken, placed in each tube, and 1 ml of 

broth aged 4–8 hours was added to each tube. Incubate for 18–48 hours in an 

incubator (Memmert) at a temperature of 37ºC. After incubating for 18–48 

hours, remove the reaction tubes to check for bacterial growth, which is 

indicated by the presence or absence of turbidity (Subekti & Sim, 2018). 

Minimum Inhibitory Concentration (MIC) 

The test began with the isolation of test bacteria from the feces of 

stunted children on EMBA media, followed by Gram staining and biochemical 

testing. The results showed that the isolation was successful, with Gram 

staining results negative and biochemical testing supporting the identification 

that the bacteria tested was E. coli. Tabel 1 Hasil Isolasi Bakteri Uji 

 
Table 1. Results of Test Bacteria Isolation 

Media Test Result Image 

EMBA Metallic green colony 

 
 Gram Stain Colonies are short rods, 

arranged in single cells and red 
in color. 

 

RESULTS 
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Media Test Result Image 

Biochemical 
Test 

- SIM Test: A black 

precipitate forms, red 

color after adding 

Kovac's reagent (+), 

- Methyl Red Test: Red 

color (+), 

- Voges Proskauer Test: 

Yellow (-),  

- TSIA Test: Yellow and 

black deposits and gas 

present (+/gas). 
 

 

 

The testing process carried out in the laboratory began with the 

sterilization of tools and materials, sample preparation, media preparation, 

bacterial isolation and purification, standard solution preparation, suspension 

preparation, positive and negative control preparation, and antibacterial 

activity testing. The tools and materials to be used were sterilized in advance 

with the aim of killing or eliminating microorganisms (Aenindita, 2024). This 

test uses samples of old moringa leaves that are picked and then made into 

extracts using the maceration method with 70% ethanol, which is ready to be 

used as a test sample in inhibiting bacterial growth. Ethanol is used as a solvent 

because it is polar, easily available and versatile, non-toxic, and has good 

filtration capacity (Aenindita, 2024). 

The next step is bacterial isolation. Isolation aims to obtain pure cultures 

without contamination from other bacteria. Biochemical tests are conducted to 

determine and identify pure bacterial cultures based on their physiological 

properties (Aenindita, 2024). Isolation is performed by streaking fecal 

specimens on EMBA media. The isolation results are shown in Table 1. 

Testing the antibacterial activity of moringa leaf extract against the 

growth of E. coli bacteria using the liquid dilution method to determine the 

minimum inhibitory concentration of the antibacterial substance using the 

turbidimetry test method. Ten sterile test tubes were prepared and labeled 

according to the treatment, namely 0.25%, 0.5%, 1%, 5%, 10%, 20%, 30%, 40%, 

positive control, which was a bacterial suspension, and negative control, which 

was sterile distilled water. The 0.25%-40% concentration tubes were filled with 
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1 mL of Nutrient Broth (NB) medium and added with 1 mL of bacterial 

suspension. They were then incubated for 24 hours. All treatment tubes were 

visually observed for turbidity. If the turbidity was the same as the standard 

turbidity of the suspension, it meant that the bacteria could still grow, but if 

the solution looked clear like the negative control, it meant that bacterial 

growth was beginning to be inhibited. This indicated the minimum inhibitory 

concentration. The minimum inhibitory concentration was determined by the 

smallest extract concentration in the tube that began to inhibit bacterial 

growth. 

Direct observation results by comparing turbidity and clarity based on the 

liquid dilution method standard yielded the following results: concentrations of 

0.25%, 0.5%, 1%, 5%, and 10% appear cloudy or positive (+), which means there 

is bacterial growth, while concentrations of 20%, 30%, and 40% appear clear or 

negative (-), which means there is no bacterial growth. The results of the 

minimum inhibitory concentration test of moringa leaf extract using the 

maceration method with 70% ethanol against the growth of E. coli bacteria, 

repeated twice, were found to be at a concentration of 20%.  

Table 2. Results of KHM Observation Using the Liquid Dilution Method 

No Concentratio

n (%) 

Concentration (%) (0,25 

and  0,5 McFarland) 

 

Image 

Bacterial suspension results 

(0,25 and 0,5 McFarland) 

 

0,25 0,5 0,25 0,5 

1 40 % 

 

 

 

 

(-) (-) 

  

2 30 % (-) (-) 
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No Concentratio

n (%) 

Concentration (%) (0,25 

and  0,5 McFarland) 

 

Image 

Bacterial suspension results 

(0,25 and 0,5 McFarland) 

 

0,25 0,5 0,25 0,5 

3 20 % (-) (-) 

 

 

 

 

4 10% (+) (+) 

  

5 5 % (+) (+) 

 

 

 

   

 

6 1 % (+) (+) 

  

7 0,5 % (+) (+) 
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No Concentratio

n (%) 

Concentration (%) (0,25 

and  0,5 McFarland) 

 

Image 

Bacterial suspension results 

(0,25 and 0,5 McFarland) 

 

0,25 0,5 0,25 0,5 

8 0, 25 % (+) (+) 

 

 

 

9 Positive 

control 

(+) (+) 

  

1

0 

Negative 

Control 

(-) (-) 

  

Description: 
(-) Clear = No bacterial growth 
(+) Cloudy = Bacterial growth present 

 

There have been several previous studies, namely research conducted by 

Nadya Aenindita on testing the antibacterial activity of moringa leaf extracts 

using the pressing, infusion, and maceration methods against E. coli, which 

showed that in testing the minimum inhibitory concentration using the 

maceration method, the minimum inhibitory concentration obtained was 20%. 

This result is in line with the MIC test that has been conducted, which found a 

minimum inhibitory concentration at a concentration of 20%. The difference lies 

DISCUSSION 
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in the method used, namely Nadya Aenindita used the diffusion method to first 

determine the maximum inhibitory concentration, followed by the KHM test, 

while this study directly used the dilution method (Aenindita, 2024). Another 

study showed that the minimum inhibitory concentration of moringa leaf extract 

against the growth of E. coli was at a concentration of 50%. The difference in 

this study is that it uses dilution and then grows on NA medium (Saputra et al., 

2023). 

This research is very interesting and helpful to the community when 

experiencing health problems, especially diarrhea. This can be seen from the 

results of the study which showed that stool specimens from stunted children 

with diarrhea used as test specimens were clinically tested and found to contain 

E. coli bacteria in the stool that disrupts the digestive system, causing diarrhea. 

This study also found that moringa leaves grown in NTT, specifically in the city 

of Kupang, which have been processed into extracts and used as test samples to 

inhibit the growth of E. coli bacteria, have been proven to inhibit the growth of 

E. coli bacteria, as seen from the results obtained. The advantage of this study 

lies in the method used, namely the liquid dilution method. This method is easy 

to perform and does not take long, the extract used is on a small scale, creating 

a large surface area so that contact between the test material and bacteria is 

higher, and does not require large costs. However, there is a disadvantage in 

that it is difficult to see turbidity due to the dark color of the extract solution.  
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