
 

Tanggal  : 24 Januari  2023 Bukti  Fist Author Login  ke Jurnal : AAVS  



Advances in Animal and Veterinary Sciences - Submission
Proof

Advances in Animal and Veterinary Sciences - Submitted Manuscript

MICROBIOLOGICAL ANALYSIS OF DRINKING WATER
SOURCING FROM THE SPRING OF JOBEN PESANGGRAHAN,

MONTONG GADING, EAST LOMBOK

Journal Advances in Animal and Veterinary Sciences

Manuscript ID MH20230125120127

Manuscript Type Research Article

Area of Interest Bacteriology

Date Submitted by the Author Thu, 26 Jan 2023, 09:32 AM

Complete List of Authors:

■ Dr Ahmad Jupri, University of Mataram, Indonesia

■ Mrs Yuliana Vofi, Department of Biology, Faculty of
Mathematics and Natural Sciences, University of Mataram,
Indonesia

■ Dr Faturrahman Faturrahman, Department of Biology,
Faculty of Mathematics and Natural Sciences, University of
Mataram, Indonesia

■ Ms Immy Suci Rohyani, Department of Environmental
Science, Faculty of Mathematics and Natural Sciences,
University of Mataram, Indonesia

■ Ms Ernawati Ernawati, Department of Environmental
Science, Faculty of Mathematics and Natural Sciences,
University of Mataram, Indonesia

■ Prof Bulkaini Bulkaini, Department of Animal Science
Faculty of Animal Science University of Mataram ,
Indonesia

■ Ms Wardatul Jannah, 7Environmental Technology Study
Program, Nahdlatul Ulama University Mataram, Indonesia,
Indonesia



Advances in Animal and Veterinary Sciences - Submission
Proof

Advances in Animal and Veterinary Sciences - Submitted Manuscript



Advances in Animal and Veterinary Sciences - Submission
Proof

Advances in Animal and Veterinary Sciences - Submitted Manuscript

This generated cover page indicates that all necessary information has been
provided or uploaded. However, the manuscript is not yet submitted. To submit the
manuscript, please go back to your manuscript webpage and click on "Submit" to
complete the submission.

Next Step:

Once you have submitted your manuscript, the Editorial Office will perform initial
quality control and will contact you if any further information would be needed.
Otherwise, a PDF will be generated using your uploaded files and the manuscirpt
will be forwarded to the responsible Editor of the journal to process for the peer
review.

You will be notified by email when the manuscirpt will pass the initial quality
control, and at this stage you will be able to download a full PDF of the manuscript
at your Author Panel.

You can use this cover page as proof of submission.

Should you need any more information contact us at: info@manuscripthandler.com



1 

 

 

MICROBIOLOGICAL ANALYSIS OF DRINKING WATER SOURCING 

FROM THE SPRING OF JOBEN PESANGGRAHAN, MONTONG GADING, 

EAST LOMBOK  

Ahmad Jupri
1*

, Yuliana Vofi
2

, Faturrahman
3
, Immy Suci Rohyani

4
, Ernawati

5
, 

Bulkaini
6
, Wardatul Jannah

7
 

1,4,5
 Department of Environmental Science, Faculty of Mathematics and Natural 

Sciences, University of Mataram 

2,3
 Department of Biology, Faculty of Mathematics and Natural Sciences, University of 

Mataram 

6 
Department of Animal Science Faculty of Animal Science University of Mataram  

7
Environmental Technology Study Program, Nahdlatul Ulama University Mataram, 

Indonesia 

Corresponding author: juprizikril@gmail.com 

 

ABSTRACT 

Water is an essential component for humans, mainly used as drinking water. 

There are still many people in Indonesia who use springs as a source of drinking water, 

one of which is in Joben, Pesanggrahan Village, Montong Gading District, East 

Lombok Regency. Drinking water from springs can be polluted by contaminants such 

as bacteria, viruses and others during storage and distribution. This study aims to 

analyze the quality and microbiological feasibility of drinking water sourced from 

Joben Springs, Montong Gading, East Lombok. The research was carried out in May-

June 2021. The research method used was purposive sampling with sampling carried 

out at three points: the spring, the main reservoir, and the residents' reservoir. The 

Coliform test was carried out using the Most Probable Number (MPN) method and 

Escherichia coli (E. coli) identification using Kirby Bauer.   The results of this study 

indicate that the coliform MPN test from the spring sample obtained the highest value 
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in the paddy field, spring, and house sample of 4,050/100 ml and was classified as class 

E clean water. Moreover, it was very poor water; the lowest was in mountain storage 

water of 390/100 ml, which was classified as water clean class C bad category. Water 

from the Joben spring is not suitable for direct consumption by the community, so it 

needs to be boiled first to kill bacteria and minimize health problems. In all samples, 

there were no coliform bacteria of the E. coli  group. The bacteria in all samples are 

bacteria from other coliform groups. Therefore, further analysis is needed to determine 

the content of other bacteria in the water at the Joben spring, Pesanggrahan Montong 

Gading, East Lombok. 

 

Keywords: Drinking Water, Bacteria, Joben’s Springs Coliform  
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INTRODUCTION 

Water is very important for humans, approximately 65% of the total human body 

weight is water and this volume varies significantly for each person (Chandra, 2007). 

Water is essential to life and the principal inorganic constituent of living matter, 

generally making up nearly three-quarters of the weight of a living cell. Water serves as 

a second natural medium for the growth of microorganisms (Ezemba et al., 2021). 

The main benefit of water for humans is drinking water. Drinking water can come 

from rainwater, surface water, groundwater and springs. Safe drinking water is essential 

to prevent the spread of waterborne diseases. Safe drinking water is defined as water 

that does not pose a significant risk to health during consumption (Fewtrell and Colford, 

2005; WHO, 2019). Standards for the in Indonesia are stipulated by a Regulation of the 

Minister of Health of the Republic of Indonesia Number: 492/MENKES/PER/IV/2010, 

which contains requirements for potable water. 

Drinking water can be polluted at sources, distribution channels, and/or at the 

household level, and this polluted water can become a transport medium for several 

pathogens (Bedaa et al., 2018). One of the microorganisms that contaminate water is 

coliforms. Coliforms are gram-negative rod-shaped bacteria that are facultative 

anaerobes, can ferment lactose to produce gas at temperatures of 35
0
C to 37

0
C, and do 

not form spores. Coliform is usually used as an indicator in determining water quality 

(Tominaga, 2019; Fatemeh et al., 2014). The presence of coliform  in water indicates 

environmental pollution and the presence of waterborne disease bacteria (Nicholson et 

al., 2017). Coliform bacteria also make it possible to assess the efficiency of water 
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treatment (disinfection, chlorination or boiling), so their presence indicates insufficient, 

inadequate or non-existent water treatment (Berg et al., 1978). 

 The amount of coliform in the environment is influenced by many factors, 

including rainfall and turbidity. Adequate food availability can help coliforms reproduce 

and grow to form colonies in a dark, warm and humid environment (Wang and Deng, 

2019). Coliform bacteria can be divided into two groups: faecal coliform and non-faecal 

coliform. One example of faecal coliform is Escherichia coli (E. coli), a bacterium from 

animal and human feces (Suriawira, 1996).  E. Coli detection is an essential indicator of 

the presence of pathogens (disease-causing organisms such as bacteria, protozoa, and 

viruses) in drinking water (Ibrahim, 2019; Meride & Ayenew, 2016). 

 The pathogenic bacteria usually found in contaminated waters are Salmonella, 

Shigella sp, Vibrio cholera, and E. Coli (Lestari and Hanani, 2015). Various diseases 

caused by coliform bacteria, such as respiratory tract infections, digestion (typhoid and 

paratyphoid fever), dysentery (bacillus and amoebic), diarrhea, hepatitis A virus, and 

cholera (Hasanuddin, 2013); (Adebayo et al., 2015). Therefore, WHO determines that 

domestic water standards do not contain total coliform and E. Coli  (Meride & Ayenew, 

2016). 

Sources of drinking water in several regions in Indonesia are still sourced from 

springs. One of them is in Joben, Pesanggrahan Village, Montong Gading District, East 

Lombok Regency. The community usually directly consumes water sourced from the 

Joben spring without boiling it. The community usually consumes water sourced from 

the Joben spring directly without boiling it first. It is suspected that the water quality 

from the Joben spring has become polluted. Consumption of water directly can cause 

health problems for the community, such as diarrhea, skin diseases (itching), and others. 
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The incidence of diarrhea caused by bacteriological content in drinking water is 

quite high in the East Lombok area. Based on data from the East Lombok Health Office 

in 2015 the discovery and treatment of diarrhea was 101.615% (50,623 people). The 

results of a survey by the authors at the Montong Betok Health Center found data on the 

ten most common diseases treated at the RRI (Inpatient Room) in December 2017; 

diarrhea was in third place out of the ten most common diseases after Gastritis and 

Febris.  

Several studies have been conducted to test the quality of drinking water in 

Lombok. The results of Pomalingo's research (2012) on the bacteriological quality of 

drinking water sourced from springs in North Bilungala Village, Bone Pantai District, 

Bone Bolango Regency, showed the presence of coliform and Escherich coli bacteria in 

several research samples that did not meet health standards in the bad drinking water 

category. Widiyanti (2019) conducted research related to testing the content of E. Coli 

bacteria in groundwater in Dasan Lekong Village using the MPN (Most Probable 

Number) method, showing the results that all dug wells which were sampling locations 

were contaminated with E. coli bacteria with a value range of 490 to more than 24000 

per 100 ml of well water. Contamination of well water by E. coli bacteria is related to 

pollutant sources such as septic tanks, the distance between wells and pollutant sources, 

landfills and inadequate sanitation facilities. Mahendra et al. (2022) showed that the 

Mumbul Sari spring water in North Lombok Regency was contaminated with coliform 

and E. Coli bacteria with values exceeding the quality standards set by the Ministry of 

Health of the Republic of Indonesia. The MPN coliform value of spring water used by 

women is higher than that of spring water used by men (300 CFU/100ml > 250 
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CFU/100 ml). Likewise, the number of E. Coli  bacteria (50 CFU/100ml > 12 

CFU/100ml). 

Based on these problems, testing the quality of drinking water is very important to 

identify the contaminants in the water to process and prevent health hazards. Analysis of 

water quality in Joben springs has never been done before. This research was conducted 

to analyze the quality and microbiological feasibility of drinking water sourced from 

Joben Springs, Montong Gading, East Lombok. 

 

METHODOLOGY  

The research was conducted at Joben Springs, Pesanggrahan Village, Montong 

Gading District, East Lombok Regency. Sampling was carried out at three points, 

namely at the spring, in the primary storage tank and the resident's house holding tank. 

Sample testing was carried out at the UPTD Health Laboratory for Calibration Testing 

and Medical Support in West Nusa Tenggara Province. The time of research was 

conducted in May-June 2021. 

This research is experimental in nature, using the method of determining the value 

of the MPN to know how to analyze the water in the sample quantitatively. 

Research Tools and Materials 

 The tools and materials in this study were laboratory glassware, BSC 

(Biological Safety Cabinet), binocular microscope, 37°C incubator, spring water 

samples, Lactose Broth (LB) consisting of Triple Strength Lactose Broth (TSLB) and 

Single Strength Lactose Broth (SSLB), diluent (phosphate buffer), Brilliant Green 

Lactose Broth (BGLB) media, Brain Heart Infusion (BHI), Eosin Methylene Blue Agar 
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(EMBA), indole reagent, urea, TSIA, simmons citrate, lugol, safranin, crystal violet , 

glucose, and sucrose. 

 

Research Procedure 

This research was conducted in two stages: sampling and testing for coliform 

bacteria and E. coli.  

a. Sampling Stage 

  The sampling of drinking water sourced from the Joben spring, 

Pesanggrahan, Montong Gading District, East Lombok Regency used sterilized 

glass bottles. Testing of water samples was further analyzed at the UPTD Health 

Laboratory for Calibration Testing and Medical Support in West Nusa Tenggara 

Province. 

b. Testing for Coliform Bacteria 

1. Presumptive Test 

The presumptive test was carried out using a 5 5 5 variance, which 

consisted of 5 x 10 ml, 5 x 1 ml and 5 x 0.1 ml variances. At this stage, 20 tubes 

were prepared, equipped with Durham tubes. In the first five tubes, 10 ml of 

TSLB medium was added, and 10 ml of water sample was inoculated into the 

fifth series of tubes. Then, 5 ml of SSLB medium was put in, and 1 ml of water 

sample was inoculated. Next, the water sample was diluted by dissolving 1 ml of 

water in a bottle containing 9 ml of Buffer Phosphate solution and shaking it 

until homogeneous. The second dilution was carried out by taking 1 ml of the 

first dilution and inoculating it into 9 ml of phosphate buffer. In the five series of 

the third tube, put 5 ml of SSLB medium and inoculate 1 ml of the dilution using 

a sterile measuring pipette. In the five series of the fourth tube, 5 ml of SSLB 
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medium was put in, and 1 ml of the result of the second dilution was inoculated 

using a sterile pipette. Then the test tube rack was shaken gently, and the sample 

was spread evenly over all parts of the media. Then incubated at 37°C for 1-2 x 

24 hours and observed the formation of gas (air bubbles in the Durham tube) and 

acid (the medium became cloudy). 

2. Coliform Confirmatory Test 

The Coliform Confirmation Test was carried out by preparing culture 

tubes containing 10 ml of Brilliant Green Lactose Broth (BGLB) media 

equipped with a Durham tube. Then 1 to 3 oses were inoculated from each tube 

that was positive in the presumptive test into the BGLB medium. Then the 

culture tube was incubated at 37°C for 1-2×24 hours. 

3. E. coli Testing 

The E. coli test was carried out by inoculating 10 ml of the sample into 90 

ml of BHI media. Then incubated at 37°C for 24 hours and observed the color 

change in the medium. Then the positive samples were inoculated as much as 1 

or 2 oses onto the surface of the EMBA medium in a zigzag manner and then 

incubated at 37°C for 24 hours. Colonies that show metallic green on Eosin 

Methylene Blue (EMB) media are colonies of E. coli bacteria. Followed by a 

gram and chemical test consisting of IMViC and sugar tests.  

a. Gram test (cell shape and arrangement) 

Positive results shown on EMBA media can be followed by gram staining 

to differentiate gram-positive and gram-negative types. Gram staining begins 

with the preparation of the bacteria used and air-dried. The dried preparations 

were given 1 drop of crystal violet solution which was left for one minute and 

rinsed with running water. Then, Lugol's solution was left for 1 minute and 

rinsed with running water. After that, add alcohol until the color of the 

preparation disappears and add safranin for 15 seconds and rinse with running 

water. The next process is drying, followed by observation with a microscope 

with a magnification of 100 times. 

b. Biochemical test with sugar test and IMViC 
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- Indole test. The EMBA culture was planted in 1 ose into the tryptone 

broth and incubated for 24 hours at 37°C. After that, 3-5 drops of indole 

reagent were added. Homogenize and then let stand for a few minutes. 

The indole test will show a positive result if the solution contains a red 

ring. 

- Citrate Test. The EMBA culture was planted 1 ose into Simmons citrate 

and incubated for 24 hours at 37°C. The citrate test will show a positive 

result if a color changes from green to blue.  

- TSIA test. TSIA test. The EMBA culture was grown one ose into the 

TSIA and incubated for 24 hours at 37°C. The TSIA test will show a 

positive result if it produces acid. 

- Tests for sugars include the Glucose and Sucrose test. One ose of the 

bacterial isolates in EMBA was inoculated into test tubes containing 

glucose and sucrose and incubated for 24 hours at 37°C. A change 

indicates a positive test in the color of the medium to yellow; if there are 

bubbles in the tube, the fermentation produces gas (CO2). A negative test 

is indicated by the color of the medium not changing. 

 

RESULTS AND DISCUSSION 

Coliform content analysis in this study used the MPN method. A confirmation test 

is carried out to ensure the presence of Coliform bacteria because, in the prediction test, 

positive results are not always caused by the presence of Coliform bacteria. Positive test 

results can also be caused by other bacteria that can ferment lactose accompanied by the 

formation of gas and acid. In the confirmation test, a selective medium was used, 

namely BGLB media containing bile salts which can inhibit the growth of gram-positive 

bacteria that do not live in the human digestive tract and contains brilliant green which 

can inhibit the growth of certain gram-negative bacteria other than coliform (Winasari, 

2015). Positive results for the coliform test were indicated by turbidity and gas bubbles 

in the Durham tube in a test tube containing BGLB media within 48 hours (Figure 1). 
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The color change 

is caused by bacteria 

producing acid and the formation of bubbles and is related to coliform's ability to 

ferment the lactose (Rojas et al., 2020). The formation of bubbles indicates that a 

lactose fermentation process has occurred and is an indicator of the growth of coliform 

bacteria which is the basis for determining the coliform MPN value (Saridewi et al., 

2016). 

 

 

 

 

 

 

 

 

 

 

 

 

The table above shows that the sample tested from the results of the affirmation 

test had the highest MPN Coliform value in a paddy field house of 4,050/100 ml. In 

contrast, the lowest MPN Coliform value was found in a mountain shelter, 390/100 mL. 

The results of the observation of the affirmation test based on the Decree of the Minister 

of Health of the Republic of Indonesia Number: 492/MENKES/PER/IV/2010 that all 

Figure 1: Positive test (a) preliminaries and (b) 

confirmation. 

a b 

Tabel 1: BGLB Affirmation Test Results (Brilliant Green Lactose Broth). 

No Sampling 

Point 

Result from 

MPN/100 mL 

Quality 

Standard Score 

(ABM) 

Interpretation 

1 Paddy Field 

Springs  

>1600 0/100 mL Not fit for 

consumption 

2 Paddy Shelter  2.550 0/100 mL Not fit for 

consumption 

3 Paddy House  4.050 0/100 mL Not fit for 

consumption 

4 Mountain 

Springs  

1.030 0/100 mL Not fit for 

consumption 

5 Mountain 

Shelter  

390 0/100 mL Not fit for 

consumption 

6 Mountain 

House 

551 0/100 mL Not fit for 

consumption 
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drinking water samples did not meet the requirements for the maximum limit for total 

coliform bacteria and were unfit for consumption. It is because coliform bacteria were 

used as indicator bacteria for the presence of pathogenic bacteria.  

Based on the research results, it is known that the highest MPN value is in 

paddy field springs compared to mountain springs. The high MPN coliform value in 

paddy field springs can be caused because the springs are open without a reservoir and 

the location of the water source is between the paddy fields and settlements. It allows 

the soil and water to be contaminated by residue from human activities such as 

household and agricultural waste. In addition, the piping system for distributing water 

from springs to holding tanks through rice field ditches is made of mossy cement 

without any cover. It also allows contaminants from outside to enter the water stream. 

Coliform MPN values in mountain springs are low because water reservoirs are 

slightly closed compared to the reservoirs in rice field springs. Construction of storage 

tanks made of cement and pipe flow through settlements, roads and rice fields. 

According to Suriawiria (1996), the types of pollutants that enter water bodies come 

from domestic sources (households, villages, market towns and roads) and non-

domestic sources (factories, industry, agriculture, animal husbandry and fisheries). 

Based on the Decree of the Director General of PPM and PLP 

No.1/PO.03.04.PA.91 and the Decree of JUKLAK on Water Quality Guidelines 

2000/2001, the results of analysis on the paddy field and house water samples were 

classified as class E clean water, very bad category. It contains more than 2400 

coliform, while the results of samples of mountain springs and paddy field springs were 

classified as class D clean water; the very poor category contained coliform 1001-2400. 

Furthermore, the results of samples of mountain shelters and mountain houses were 

classified as class C clean water, the poor category containing coliform 101-1000.  

E. coli can grow well at temperatures between 20°C-45°C, whereas at 

temperatures below 4°C, E. coli will experience a dormancy or sleep phase. E. coli can 

die at temperatures above 50°C within 10 minutes (Sunarko, 2012). The presence of E  

coli bacteria was tested using Brain Heart Infusion (BHI) media. BHI is a fertilizer 

medium for the growth of various types of bacteria, both in liquid and agar form. Turbid 

media is inoculated on EMBA media, and benthic media is selective in growing E. coli 

because the media contains eosin which can inhibit the growth of gram-positive bacteria 
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and can only grow gram-negative bacteria. If the culture contains E. coli bacteria, the 

acid produced from the fermentation will produce a specific colony color for E. coli 

bacteria: metallic green colonies.  

 

 

 

 

 

 

 

 

 

 

 

 

 

The table above shows inoculation results on EMBA media which produced 

metallic green colonies found in the paddy house samples. According to Mahon (2015), 

E. coli bacteria can ferment lactose quickly and produce much acid to produce shiny 

metallic colonies with metallic green pigment deposits. The results of observations also 

found colonies of pink and purplish pink (Figure 2). Ryan and Ray (2014) state that 

other bacteria could grow on EMBA media: the Enterobacteriaceae family, for example, 

Klebsiella sp., Enterobacter aerogenes, and Pseudomonas aeruginosa.    

 

 

 

 

 

 

 

 

 

Tabel 2: Observation results of EMBA colony morphology. 

Sample Shape Color 

Paddy Field Springs Irregular and Round  Pink, Purplish Pink  

Paddy Shelter Irregular and Round Pink, Purplish Pink 

Paddy House Irregular and Round Metallic Green, Pink, 

Purplish Pink 

Mountain Springs Irregular and Round Pink, Purplish Pink 

Mountain Shelter Irregular and Round Pink, Purplish Pink 

Mountain House Irregular and Round Pink, Purplish Pink 
 

  Figure 2: Samples on EMBA Media Turn Metallic 
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The Gram stain results showed that the samples suspected to be E. coli were red, 

and the short rods were pink. It is because the sample has a cell wall composition that 

contains more lipopolysaccharide than the gram-positive bacteria group, so these 

bacteria do not retain the crystal violet substance. When stained with safranin, the 

bacteria will retain the safranin color, which is a pink color (Figure 3).  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

The results of the TSIA test were that the bottom and slanted parts were yellow, 

indicating an acidic atmosphere at the bottom and slant (Figure 4 (a)). Following 

Lebofee (2011), the results of the TSIA test on E. coli produce a yellow color because 

E. coli in TSIA media can ferment glucose, lactose, and sucrose.  

The citrate test obtained positive results; the bottom is green, and the bag is 

blue. However, this is different from the theory that the result of the citrate test for E. 

coli bacteria is negative because E. coli cannot use citrate as a carbon source. This test 

shows the ability of bacteria to use citrate as the only carbon source. If the bacteria 

can use citrate as a carbon source, it will raise the pH and change the color of the 

culture medium from green to blue (Bambang, 2014) (Figure 4 (b)). 

Figure 3: Gram Stain Results. 
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The sugar test results obtained positive results for glucose and sucrose media 

which were marked by a color change from red to yellow accompanied by gas 

formation. According to Harley (2012) the color change of the media to yellow is due to 

the presence of the phenol red indicator due to the formation of acid in the sugar test 

medium. This sugar test aims to see the ability of microorganisms to ferment these 

sugars, and the results of this test follow the E. coli bacteria test, which is positive for 

the sucrose and glucose tests (Figure 4 (c) and Figure 4 (d)).  

The urea test obtained a negative result where there was no color change in the 

medium, which remained orange. The color of the media that changes from yellow to 

pink indicates that the bacteria have the enzyme urease (Brown, 2011). According to 

Leboffe and Pierre (2011), positive results are indicated by a color change from orange 

to red, while negative results indicate no color change in the media. The results of this 

test follow the positive test results for E. coli; no color change in the urea media 

(negative) (Figure 4 (e)).  

The indole test obtained a positive result indicated by the formation of a red ring 

on the surface of the culture. The results of the Indole test on E. coli bacteria were 

positive, indicating a red ring at the top because the indole reacted with aldehydes 

(Rahayu, 2017) (Figure 4 (f)).  

 

 

 

 

a c b d e f 

Figure 4: Biochemical test result successive TSIA test (a), Simon Citrate Test (b), 

Glucose test (c), Sucrose test (d), Urea test (e), Indole test (f). 

Tabel 3: Results of Spring Sample Completeness Test. 

No Sampling Point Biochemical Results 

Sampling Point 

Interpretation 

TSIA S.St GI Sk Ur In 

1 Paddy Field 

Springs 

- - - - - -  

2 Paddy Shelter - - - - - -  

3 Paddy House  + + + + - + Further testing is 

carried out 

4 Mountain Springs - - - - - -  

5 Mountain Shelter - - - - - -  
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The results of several biochemical tests above found no E. coli bacteria in all 

water samples from the Joben Springs, Pesanggrahan, Montong Gading Subdistrict, 

East Lombok Regency. It was suspected that the bacteria in the water samples were 

from other groups of Coliform bacteria.  

ACKNOWLEDGMENT 

The authors wish to thank the Pesanggrahan village government for providing 

research grants. The authors also thank the Montong Betok Health Center cooperating 

in the data collection process. Lastly, the authors would like to thank the microbiology 

laboratory team of the Faculty of Mathematics and Natural Sciences, University of 

Mataramand and the Food and Drug Supervisory Agency (BPOM) for helping to 

measure research variables.  

 

NOVELTY STATEMENT 

This research was conducted for the first time and found that the Joben 

spring used as drinking water by the people of Pesanggrahan Village contains 

coliform bacteria and is not qualified for direct consumption.  

 

AUTHOR’S CONTRIBUTION 

The research process and data collection are entirely the responsibility of Ahmad 

Jupri and Yuliana Vofi. The research data was processed by Faturrahman and Immy 

Suci Rohyani, while the manuscript was written and edited by Ernawati, Bulkaini, and 

Wardatul Jannah. Collectively revise the substance of the paper so that it is worthy of 

publication.  

 

CONFLICT OF INTEREST 

The authors have declared no conflict of interest.  



16 

 

 

CONCLUSIONS AND RECOMMENDATIONS 

This research concludes that all positive samples contained coliform, with the 

highest coliform value obtained in a sample of paddy spring water of 4,050/100ml and 

was classified as class E clean water, very bad category. Moreover, the lowest coliform 

value was obtained in a sample of mountain water storage 390/100ml and is classified 

as class C water in the bad category. In all samples, there were no coliform bacteria of 

the E. Coli group. Water from the Joben spring is not suitable for direct consumption by 

the community, so it needs to be boiled first to kill bacteria and minimize health 

problems. 

The results showed no coliform bacteria belonging to the E. Coli class. The 

bacteria present in all samples are thought to be bacteria from other coliform groups. 

Therefore, further analysis is needed to determine the content of other bacteria in the 

water in the Joben spring. 
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ABSTRACT 15 

Water is an essential component for humans, mainly used as drinking water. 16 

There are still many people in Indonesia who use springs as a source of drinking water, 17 

one of which is in Joben, Pesanggrahan Village, Montong Gading District, East 18 

Lombok Regency. Drinking water from springs can be polluted by contaminants such 19 

as bacteria, viruses and others during storage and distribution. This study aims to 20 

analyze the quality and microbiological feasibility of drinking water sourced from 21 

Joben Springs, Montong Gading, East Lombok. The research was carried out in May-22 

June 2021. The research method used was purposive sampling with sampling carried 23 

out at three points: the spring, the main reservoir, and the residents' reservoir. The 24 

Coliform test was carried out using the Most Probable Number (MPN) method and 25 

Escherichia coli (E. coli) identification using Kirby Bauer.   The results of this study 26 

indicate that the coliform MPN test from the spring sample obtained the highest value 27 

in the paddy field, spring, and house sample of 4,050/100 ml and was classified as class 28 

Manusckrip  Yang telah di revisi sesuai  Komentar Editor  dan Reviewer 
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E clean water. Moreover, it was very poor water; the lowest was in mountain storage 29 

water of 390/100 ml, which was classified as water clean class C bad category. Water 30 

from the Joben spring is not suitable for direct consumption by the community, so it 31 

needs to be boiled first to kill bacteria and minimize health problems. In all samples, 32 

there were no coliform bacteria of the E. coli  group. The bacteria in all samples are 33 

bacteria from other coliform groups. Therefore, further analysis is needed to determine 34 

the content of other bacteria in the water at the Joben spring, Pesanggrahan Montong 35 

Gading, East Lombok. 36 

 37 

Keywords: Drinking Water, Bacteria, Joben’s Springs, Coliform, pesanggrahan 38 

 39 

 40 
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 43 

 44 

 45 

 46 

 47 

 48 

 49 

 50 

 51 

 52 
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 58 
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INTRODUCTION 59 

Water is very important for humans, approximately 65% of the total human body 60 

weight is water and this volume varies significantly for each person (Chandra and 61 

Budiman. 2007).  The human body is composed of millions of cells and almost the 62 

entire cell contain water (H2O) (Yusuf Y, 2002). 63 

 64 

Humans need water for various purposes, such as bathing, cooking and most 65 

importantly for every day consumption (Sunarti, Riri N., 2016). Water is essential to life 66 

and the principal inorganic constituent of living matter, generally making up nearly 67 

three-quarters of the weight of a living cell. Water serves as a second natural medium 68 

for the growth of microorganisms (Ezemba et al., 2021). 69 

The main benefit of water for humans is drinking water. Drinking water can come 70 

from rainwater, surface water, groundwater and springs. Safe drinking water is essential 71 

to prevent the spread of waterborne diseases. Safe drinking water is defined as water 72 

that does not pose a significant risk to health during consumption (Fewtrell and Colford, 73 

2005). Standards for the in Indonesia are stipulated by a Regulation of the Minister of 74 

Health of the Republic of Indonesia Number: 492/MENKES/PER/IV/2010, which 75 

contains requirements for potable water (Peraturan Menteri Kesehatan, 2010) 76 

Drinking water can be polluted at sources, distribution channels, and/or at the 77 

household level, and this polluted water can become a transport medium for several 78 

pathogens (Chandra and Budiman. 2007). One of the microorganisms that contaminate 79 

water is coliforms. Coliforms are gram-negative rod-shaped bacteria that are facultative 80 

anaerobes, can ferment lactose to produce gas at temperatures of 35
0
C to 37

0
C, and do 81 

not form spores. Coliform is usually used as an indicator in determining water quality 82 

(Tominaga, 2019; Fatemeh et al., 2014). The presence of coliform  in water indicates 83 
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environmental pollution and the presence of waterborne disease bacteria (Nicholson et 84 

al., 2016). Coliform bacteria also make it possible to assess the efficiency of water 85 

treatment (disinfection, chlorination or boiling), so their presence indicates insufficient, 86 

inadequate or non-existent water treatment (Berg et al., 1978).The groundwater has 87 

become the safest and most abundant source of potable water in comparison to the 88 

surface water as it is often shielded from direct human activities. However, pollution of 89 

groundwater resources can occur directly from municipal waste water, industrial 90 

discharges, agricultural waste, urban runoff, landfills or waste dump and indirectly from 91 

air pollution (Adebayo AS. Et al., 2015). Many studies have reported the results of 92 

interventions to reduce illness through improvements in drinking water, sanitation 93 

facilities, and hygiene practices in less developed countries. There has, however, been 94 

no formal systematic review and meta-analysis comparing the evidence of the relative 95 

effectiveness of these interventions (Fewtrell L, Colford JM (2005). 96 

The amount of coliform in the environment is influenced by many factors, including 97 

rainfall and turbidity. Adequate food availability can help coliforms reproduce and grow 98 

to form colonies in a dark, warm and humid environment (Wang and Deng, 2019). 99 

Coliform bacteria can be divided into two groups: faecal coliform and non-faecal 100 

coliform. One example of faecal coliform is Escherichia coli (E. coli), a bacterium from 101 

animal and human feces (Suriawira, 1996).  E. Coli detection is an essential indicator of 102 

the presence of pathogens (disease-causing organisms such as bacteria, protozoa, and 103 

viruses) in drinking water (Ibrahim, 2019; Meride & Ayenew, 2016). The UN-Water 104 

Global Assessment and Analysis of Sanitation and Drinking-Water 2019 (known as the 105 

GLAAS report) surveyed 115 countries and territories, representing 4.5 billion people. 106 

It showed that, in an overwhelming majority of countries, the implementation of water, 107 
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sanitation and hygiene policies and plans is constrained by inadequate human and 108 

financial resources. Nineteen countries and one territory reported a funding gap of more 109 

than 60% between identified needs and available funding. Less than 15% of countries 110 

have the financial or human resources needed to implement their plans. (WHO,2019).  111 

 The pathogenic bacteria usually found in contaminated waters are Salmonella, 112 

Shigella sp, Vibrio cholera, and E. Coli (Lestari and Hanani, 2015). Various diseases 113 

caused by coliform bacteria, such as respiratory tract infections, digestion (typhoid and 114 

paratyphoid fever), dysentery (bacillus and amoebic), diarrhea, hepatitis A virus, and 115 

cholera (Hasanuddin, 2013); (Adebayo et al., 2015). Therefore, WHO determines that 116 

domestic water standards do not contain total coliform and E. Coli  (Meride & Ayenew, 117 

2016). 118 

Sources of drinking water in several regions in Indonesia are still sourced from 119 

springs. One of them is in Joben, Pesanggrahan Village, Montong Gading District, East 120 

Lombok Regency. The community usually directly consumes water sourced from the 121 

Joben spring without boiling it. The community usually consumes water sourced from 122 

the Joben spring directly without boiling it first. It is suspected that the water quality 123 

from the Joben spring has become polluted. Consumption of water directly can cause 124 

health problems for the community, such as diarrhea, skin diseases (itching), and others. 125 

The incidence of diarrhea caused by bacteriological content in drinking water is 126 

quite high in the East Lombok area. Based on data from the East Lombok Health Office 127 

in 2015 the discovery and treatment of diarrhea was 101.615% (50,623 people). The 128 

results of a survey by the authors at the Montong Betok Health Center found data on the 129 

ten most common diseases treated at the RRI (Inpatient Room) in December 2017; 130 
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diarrhea was in third place out of the ten most common diseases after Gastritis and 131 

Febris.  132 

Several studies have been conducted to test the quality of drinking water in 133 

Lombok. The results of Pomalingo's research (2012) on the bacteriological quality of 134 

drinking water sourced from springs in North Bilungala Village, Bone Pantai District, 135 

Bone Bolango Regency, showed the presence of coliform and Escherich coli bacteria in 136 

several research samples that did not meet health standards in the bad drinking water 137 

category. Widiyanti (2019) conducted research related to testing the content of E. Coli 138 

bacteria in groundwater in Dasan Lekong Village using the MPN (Most Probable 139 

Number) method, showing the results that all dug wells which were sampling locations 140 

were contaminated with E. coli bacteria with a value range of 490 to more than 24000 141 

per 100 ml of well water. Contamination of well water by E. coli bacteria is related to 142 

pollutant sources such as septic tanks, the distance between wells and pollutant sources, 143 

landfills and inadequate sanitation facilities. Mahendra et al. (2022) showed that the 144 

Mumbul Sari spring water in North Lombok Regency was contaminated with coliform 145 

and E. Coli bacteria with values exceeding the quality standards set by the Ministry of 146 

Health of the Republic of Indonesia. The MPN coliform value of spring water used by 147 

women is higher than that of spring water used by men (300 CFU/100ml > 250 148 

CFU/100 ml). Likewise, the number of E. Coli  bacteria (50 CFU/100ml > 12 149 

CFU/100ml). 150 

Based on these problems, testing the quality of drinking water is very important to 151 

identify the contaminants in the water to process and prevent health hazards. Analysis of 152 

water quality in Joben springs has never been done before. This research was conducted 153 
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to analyze the quality and microbiological feasibility of drinking water sourced from 154 

Joben Springs, Montong Gading, East Lombok. 155 

 156 

METHODOLOGY  157 

The research was conducted at Joben Springs, Pesanggrahan Village, Montong 158 

Gading District, East Lombok Regency. Sampling was carried out at three points, 159 

namely at the spring, in the primary storage tank and the resident's house holding tank. 160 

Sample testing was carried out at the UPTD Health Laboratory for Calibration Testing 161 

and Medical Support in West Nusa Tenggara Province. The time of research was 162 

conducted in May-June 2021. 163 

This research is experimental in nature, using the method of determining the value 164 

of the MPN to know how to analyze the water in the sample quantitatively. 165 

Research Tools and Materials 166 

 The tools and materials in this study were laboratory glassware, BSC 167 

(Biological Safety Cabinet), binocular microscope, 37°C incubator, spring water 168 

samples, Lactose Broth (LB) consisting of Triple Strength Lactose Broth (TSLB) and 169 

Single Strength Lactose Broth (SSLB), diluent (phosphate buffer), Brilliant Green 170 

Lactose Broth (BGLB) media, Brain Heart Infusion (BHI), Eosin Methylene Blue Agar 171 

(EMBA), indole reagent, urea, TSIA, simmons citrate, lugol, safranin, crystal violet , 172 

glucose, and sucrose. 173 

 174 

Research Procedure 175 

This research was conducted in two stages: sampling and testing for coliform 176 

bacteria and E. coli.  177 

a. Sampling Stage 178 
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The sampling of drinking water sourced from the Joben spring, 179 

Pesanggrahan, Montong Gading District, East Lombok Regency used sterilized 180 

glass bottles. Testing of water samples was further analyzed at the UPTD Health 181 

Laboratory for Calibration Testing and Medical Support in West Nusa Tenggara 182 

Province. 183 

b. Testing for Coliform Bacteria 184 

1. Presumptive Test 185 

The presumptive test was carried out using a 5 5 5 variance, which consisted 186 

of 5 x 10 ml, 5 x 1 ml and 5 x 0.1 ml variances. At this stage, 20 tubes were 187 

prepared, equipped with Durham tubes. In the first five tubes, 10 ml of TSLB 188 

medium was added, and 10 ml of water sample was inoculated into the fifth 189 

series of tubes. Then, 5 ml of SSLB medium was put in, and 1 ml of water 190 

sample was inoculated. Next, the water sample was diluted by dissolving 1 ml of 191 

water in a bottle containing 9 ml of Buffer Phosphate solution and shaking it 192 

until homogeneous. The second dilution was carried out by taking 1 ml of the 193 

first dilution and inoculating it into 9 ml of phosphate buffer. In the five series of 194 

the third tube, put 5 ml of SSLB medium and inoculate 1 ml of the dilution using 195 

a sterile measuring pipette. In the five series of the fourth tube, 5 ml of SSLB 196 

medium was put in, and 1 ml of the result of the second dilution was inoculated 197 

using a sterile pipette. Then the test tube rack was shaken gently, and the sample 198 

was spread evenly over all parts of the media. Then incubated at 37°C for 1-2 x 199 

24 hours and observed the formation of gas (air bubbles in the Durham tube) and 200 

acid (the medium became cloudy). 201 

2. Coliform Confirmatory Test 202 
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The Coliform Confirmation Test was carried out by preparing culture 203 

tubes containing 10 ml of Brilliant Green Lactose Broth (BGLB) media 204 

equipped with a Durham tube. Then 1 to 3 oses were inoculated from each tube 205 

that was positive in the presumptive test into the BGLB medium. Then the 206 

culture tube was incubated at 37°C for 1-2×24 hours. 207 

3. E. coli Testing 208 

The E. coli test was carried out by inoculating 10 ml of the sample into 90 209 

ml of BHI media. Then incubated at 37°C for 24 hours and observed the color 210 

change in the medium. Then the positive samples were inoculated as much as 1 211 

or 2 oses onto the surface of the EMBA medium in a zigzag manner and then 212 

incubated at 37°C for 24 hours. Colonies that show metallic green on Eosin 213 

Methylene Blue (EMB) media are colonies of E. coli bacteria. Followed by a 214 

gram and chemical test consisting of IMViC and sugar tests.  215 

a. Gram test (cell shape and arrangement) 216 

Positive results shown on EMBA media can be followed by gram staining 217 

to differentiate gram-positive and gram-negative types. Gram staining begins 218 

with the preparation of the bacteria used and air-dried. The dried preparations 219 

were given 1 drop of crystal violet solution which was left for one minute and 220 

rinsed with running water. Then, Lugol's solution was left for 1 minute and 221 

rinsed with running water. After that, add alcohol until the color of the 222 

preparation disappears and add safranin for 15 seconds and rinse with running 223 

water. The next process is drying, followed by observation with a microscope 224 

with a magnification of 100 times. 225 

b. Biochemical test with sugar test and IMViC 226 
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- Indole test. The EMBA culture was planted in 1 ose into the tryptone 227 

broth and incubated for 24 hours at 37°C. After that, 3-5 drops of indole 228 

reagent were added. Homogenize and then let stand for a few minutes. 229 

The indole test will show a positive result if the solution contains a red 230 

ring. 231 

- Citrate Test. The EMBA culture was planted 1 ose into Simmons citrate 232 

and incubated for 24 hours at 37°C. The citrate test will show a positive 233 

result if a color changes from green to blue.  234 

- TSIA test. TSIA test. The EMBA culture was grown one ose into the 235 

TSIA and incubated for 24 hours at 37°C. The TSIA test will show a 236 

positive result if it produces acid. 237 

- Tests for sugars include the Glucose and Sucrose test. One ose of the 238 

bacterial isolates in EMBA was inoculated into test tubes containing 239 

glucose and sucrose and incubated for 24 hours at 37°C. A change 240 

indicates a positive test in the color of the medium to yellow; if there are 241 

bubbles in the tube, the fermentation produces gas (CO2). A negative test 242 

is indicated by the color of the medium not changing. 243 

 244 

RESULTS AND DISCUSSION 245 

Coliform content analysis in this study used the MPN method. A confirmation test 246 

is carried out to ensure the presence of Coliform bacteria because, in the prediction test, 247 

positive results are not always caused by the presence of Coliform bacteria. Positive test 248 

results can also be caused by other bacteria that can ferment lactose accompanied by the 249 

formation of gas and acid. In the confirmation test, a selective medium was used, 250 

namely BGLB media containing bile salts which can inhibit the growth of gram-positive 251 
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bacteria that do not live in the human digestive tract and contains brilliant green which 252 

can inhibit the growth of certain gram-negative bacteria other than coliform (Winasari, 253 

2015). Positive results for the coliform test were indicated by turbidity and gas bubbles 254 

in the Durham tube in a test tube containing BGLB media within 48 hours (Figure 1). 255 

The color change is caused by bacteria producing acid and the formation of 256 

bubbles and is related to coliform's ability to ferment the lactose (Rojas et al., 2020). 257 

The formation of bubbles indicates that a lactose fermentation process has occurred and 258 

is an indicator of the growth of coliform bacteria which is the basis for determining the 259 

coliform MPN value (Saridewi et al., 2016). 260 

 261 

 262 

 263 

 264 

 265 

 266 

 267 

 268 

 269 

 270 

 271 

 272 

Table 1 shows that the samples tested from the affirmation test results had the 273 

highest Coliform MPN values in paddy fields of 4,050/100 ml. In contrast, the lowest 274 

MPN Coliform value was found in a mountain shelter, 390/100 mL. The results of the 275 

observation of the affirmation test based on the Decree of the Minister of Health of the 276 

Republic of Indonesia Number: 492/MENKES/PER/IV/2010 that all drinking water 277 

samples did not meet the requirements for the maximum limit for total coliform bacteria 278 

Tabel 1: BGLB Affirmation Test Results (Brilliant Green Lactose Broth). 

No Sampling 

Point 

Result from 

MPN/100 mL 

Quality 

Standard Score 

(ABM) 

Interpretation 

1 Paddy Field 

Springs  

>1600 0/100 mL Not fit for 

consumption 

2 Paddy Shelter  2.550 0/100 mL Not fit for 

consumption 

3 Paddy House  4.050 0/100 mL Not fit for 

consumption 

4 Mountain 

Springs  

1.030 0/100 mL Not fit for 

consumption 

5 Mountain 

Shelter  

390 0/100 mL Not fit for 

consumption 

6 Mountain 

House 

551 0/100 mL Not fit for 

consumption 
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and were unfit for consumption. It is because coliform bacteria were used as indicator 279 

bacteria for the presence of pathogenic bacteria.  280 

Based on the research results, it is known that the highest MPN value is in paddy 281 

field springs compared to mountain springs. The high MPN coliform value in paddy 282 

field springs can be caused because the springs are open without a reservoir and the 283 

location of the water source is between the paddy fields and settlements. It allows the 284 

soil and water to be contaminated by residue from human activities such as household 285 

and agricultural waste. In addition, the piping system for distributing water from springs 286 

to holding tanks through rice field ditches is made of mossy cement without any cover. 287 

It also allows contaminants from outside to enter the water stream. 288 

Coliform MPN values in mountain springs are low because water reservoirs are 289 

slightly closed compared to the reservoirs in rice field springs. Construction of storage 290 

tanks made of cement and pipe flow through settlements, roads and rice fields. 291 

According to Suriawiria (1996), the types of pollutants that enter water bodies come 292 

from domestic sources (households, villages, market towns and roads) and non-293 

domestic sources (factories, industry, agriculture, animal husbandry and fisheries). 294 

Based on the Decree of the Director General of PPM and PLP 295 

No.1/PO.03.04.PA.91 and the Decree of JUKLAK on Water Quality Guidelines 296 

2000/2001, the results of analysis on the paddy field and house water samples were 297 

classified as class E clean water, very bad category. It contains more than 2400 298 

coliform, while the results of samples of mountain springs and paddy field springs were 299 

classified as class D clean water; the very poor category contained coliform 1001-2400. 300 

Furthermore, the results of samples of mountain shelters and mountain houses were 301 

classified as class C clean water, the poor category containing coliform 101-1000.  302 
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E. coli can grow well at temperatures between 20°C-45°C, whereas at 303 

temperatures below 4°C, E. coli will experience a dormancy or sleep phase. E. coli can 304 

die at temperatures above 50°C within 10 minutes (Sunarko, 2012). The presence of E  305 

coli bacteria was tested using Brain Heart Infusion (BHI) media. BHI is a fertilizer 306 

medium for the growth of various types of bacteria, both in liquid and agar form. Turbid 307 

media is inoculated on EMBA media, and benthic media is selective in growing E. coli 308 

because the media contains eosin which can inhibit the growth of gram-positive bacteria 309 

and can only grow gram-negative bacteria. If the culture contains E. coli bacteria, the 310 

acid produced from the fermentation will produce a specific colony color for E. coli 311 

bacteria: metallic green colonies.  312 

 313 

 314 

 315 

 316 

 317 

 318 

 319 

 320 

Table 2 shows the results of inoculation on EMBA media which produced metallic 321 

green colonies in the rice house samples. According to Mahon (2015), E. coli bacteria 322 

can ferment lactose quickly and produce much acid to produce shiny metallic colonies 323 

with metallic green pigment deposits. The results of observations also found colonies of 324 

pink and purplish pink (Figure 2). Ryan and Ray (2014) state that other bacteria could 325 

grow on EMBA media: the Enterobacteriaceae family, for example, Klebsiella sp., 326 

Enterobacter aerogenes, and Pseudomonas aeruginosa.    327 

Tabel 2: Observation results of EMBA colony morphology. 

Sample Shape Color 

Paddy Field Springs Irregular and Round  Pink, Purplish Pink  

Paddy Shelter Irregular and Round Pink, Purplish Pink 

Paddy House Irregular and Round Metallic Green, Pink, 

Purplish Pink 

Mountain Springs Irregular and Round Pink, Purplish Pink 

Mountain Shelter Irregular and Round Pink, Purplish Pink 

Mountain House Irregular and Round Pink, Purplish Pink 
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The Gram stain results showed that the samples suspected to be E. coli were red, 328 

and the short rods were pink. It is because the sample has a cell wall composition that 329 

contains more lipopolysaccharide than the gram-positive bacteria group, so these 330 

bacteria do not retain the crystal violet substance. When stained with safranin, the 331 

bacteria will retain the safranin color, which is a pink color (Figure 3). 332 

The results of the TSIA test were that the bottom and slanted parts were yellow, 333 

indicating an acidic atmosphere at the bottom and slant (Figure 4 (a)). Following 334 

Lebofee (2011), the results of the TSIA test on E. coli produce a yellow color because 335 

E. coli in TSIA media can ferment glucose, lactose, and sucrose.  336 

The citrate test obtained positive results; the bottom is green, and the bag is 337 

blue. However, this is different from the theory that the result of the citrate test for E. 338 

coli bacteria is negative because E. coli cannot use citrate as a carbon source. This test 339 

shows the ability of bacteria to use citrate as the only carbon source. If the bacteria 340 

can use citrate as a carbon source, it will raise the pH and change the color of the 341 

culture medium from green to blue (Bambang, 2014) (Figure 4 (b)). 342 

The sugar test results obtained positive results for glucose and sucrose media 343 

which were marked by a color change from red to yellow accompanied by gas 344 

formation. According to Harley (2012) the color change of the media to yellow is due to 345 

the presence of the phenol red indicator due to the formation of acid in the sugar test 346 

medium. This sugar test aims to see the ability of microorganisms to ferment these 347 

sugars, and the results of this test follow the E. coli bacteria test, which is positive for 348 

the sucrose and glucose tests (Figure 4 (c) and Figure 4 (d)).  349 

The urea test obtained a negative result where there was no color change in the 350 

medium, which remained orange. The color of the media that changes from yellow to 351 
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pink indicates that the bacteria have the enzyme urease (Brown, 2011). According to 352 

Leboffe and Pierre (2011), positive results are indicated by a color change from orange 353 

to red, while negative results indicate no color change in the media. The results of this 354 

test follow the positive test results for E. coli; no color change in the urea media 355 

(negative) (Figure 4 (e)).  356 

The indole test obtained a positive result indicated by the formation of a red ring 357 

on the surface of the culture. The results of the Indole test on E. coli bacteria were 358 

positive, indicating a red ring at the top because the indole reacted with aldehydes 359 

(Rahayu, 2017) (Figure 4 (f)).  360 

 361 

 362 

 363 

 364 

 365 

 366 

 367 

 368 

 369 

 370 

The results of several biochemical tests above found no E. coli bacteria in all 371 

water samples from the Joben Springs, Pesanggrahan, Montong Gading Subdistrict, 372 

East Lombok Regency. It was suspected that the bacteria in the water samples were 373 

from other groups of Coliform bacteria.  374 

 375 
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No Sampling Point Biochemical Results 

Sampling Point 

Interpretation 

TSIA S.St GI Sk Ur In 

1 Paddy Field 

Springs 

- - - - - -  

2 Paddy Shelter - - - - - -  

3 Paddy House  + + + + - + Further testing is 

carried out 

4 Mountain Springs - - - - - -  

5 Mountain Shelter - - - - - -  

6 Mountain House - - - - - -  
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This research was conducted for the first time and found that the Joben spring 384 

used as drinking water by the people of Pesanggrahan Village contains coliform bacteria 385 

and is not qualified for direct consumption.  386 
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CONCLUSIONS AND RECOMMENDATIONS 398 

This research concludes that all positive samples contained coliform, with the 399 

highest coliform value obtained in a sample of paddy spring water of 4,050/100ml and 400 

was classified as class E clean water, very bad category. Moreover, the lowest coliform 401 

value was obtained in a sample of mountain water storage 390/100ml and is classified 402 

as class C water in the bad category. In all samples, there were no coliform bacteria of 403 

the E. Coli group. Water from the Joben spring is not suitable for direct consumption by 404 

the community, so it needs to be boiled first to kill bacteria and minimize health 405 
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problems. The results showed no coliform bacteria belonging to the E. Coli class. The 406 

bacteria present in all samples are thought to be bacteria from other coliform groups. 407 

Therefore, further analysis is needed to determine the content of other bacteria in the 408 

water in the Joben spring. 409 

 410 
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INTRODUCTION

Water is very important for humans, approximately 
65% ​​of the total human body weight is water and 

this volume varies significantly for each person (Chandra 
and Budiman. 2007).  The human body is composed of 
millions of cells and almost the entire cell contains water 
(H2O) (Yusuf, 2002).

Humans need water for various purposes, such as bathing, 
cooking, and most importantly for everyday consumption 
(Sunarti, Riri., 2016). Water is essential to life and the 
principal inorganic constituent of living matter, general-
ly making up nearly three-quarters of the weight of a liv-
ing cell. Water serves as a second natural medium for the 
growth of microorganisms (Ezemba et al., 2021).

Research Article

Abstract | Water is an essential component for humans, mainly used as drinking water. There are still many people in 
Indonesia who use springs as a source of drinking water, one of which is in Joben, Pesanggrahan Village, Montong Ga-
ding District, East Lombok Regency. Drinking water from springs can be polluted by contaminants such as bacteria, 
viruses and others during storage and distribution. This study aims to analyze the quality and microbiological feasibility 
of drinking water sourced from Joben Springs, Montong Gading, East Lombok. The research was carried out in May-
June 2021. The research method used was purposive sampling with sampling carried out at three points: the spring, 
the main reservoir, and the residents’ reservoir. The Coliform test was carried out using the Most Probable Number 
(MPN) method and Escherichia coli (E. coli) identification using Kirby Bauer.   The results of this study indicate that the 
coliform MPN test from the spring sample obtained the highest value in the paddy field, spring, and house sample of 
4,050/100 ml and was classified as class E clean water. Moreover, it was very poor water; the lowest was in mountain 
storage water of 390/100 ml, which was classified as water clean class C bad category. Water from the Joben spring is 
not suitable for direct consumption by the community, so it needs to be boiled first to kill bacteria and minimize health 
problems. All samples, there were no coliform bacteria of the E. coli group. The bacteria in all samples were bacteria 
from other coliform groups. Therefore, further analysis is needed to determine the content of other bacteria in the 
water at the Joben spring, Pesanggrahan Montong Gading, East Lombok.
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The main benefit of water for humans is drinking water. 
Drinking water can come from rainwater, surface water, 
groundwater, and springs. Safe drinking water is essential 
to prevent the spread of waterborne diseases. Safe drinking 
water is defined as water that does not pose a significant 
risk to health during consumption (Fewtrell and Colford, 
2005). Standards for in Indonesia are stipulated by a Reg-
ulation of the Minister of Health of the Republic of Indo-
nesia Number: 492/MENKES/PER/IV/2010, which con-
tains requirements for potable water (Peraturan Menteri 
Kesehatan, 2010).

Drinking water can be polluted at sources, distribution 
channels, and/or at the household level, and this polluted 
water can become a transport medium for several patho-
gens (Chandra and Budiman, 2007). One of the micro-
organisms that contaminate water is coliforms. Coliforms 
are gram-negative rod-shaped bacteria that are facultative 
anaerobes, can ferment lactose to produce gas at temper-
atures of 350C to 370C, and do not form spores. Coliform 
is usually used as an indicator in determining water quality 
(Tominaga, 2019; Fatemeh et al., 2014). The presence of 
coliform in water indicates environmental pollution and 
the presence of waterborne disease bacteria (Nicholson et 
al., 2016). Coliform bacteria also make it possible to as-
sess the efficiency of water treatment (disinfection, chlo-
rination, or boiling), so their presence indicates insuffi-
cient, inadequate, or non-existent water treatment (Berg 
et al., 1978). Groundwater has become the safest and most 
abundant source of potable water in comparison to surface 
water as it is often shielded from direct human activities. 
However, pollution of groundwater resources can occur 
directly from municipal wastewater, industrial discharges, 
agricultural waste, urban runoff, landfills, or waste dumps 
and indirectly from air pollution (Adebayo et al., 2015). 
Many studies have reported the results of interventions to 
reduce illness through improvements in drinking water, 
sanitation facilities, and hygiene practices in less developed 
countries. There has, however, been no formal systematic 
review and meta-analysis comparing the evidence of the 
relative effectiveness of these interventions (Fewtrell and 
Colford JM (2005).

The amount of coliform in the environment is influenced 
by many factors, including rainfall and turbidity. Adequate 
food availability can help coliforms reproduce and grow 
to form colonies in a dark, warm, and humid environment 
(Wang and Deng, 2019). Coliform bacteria can be divid-
ed into two groups: fecal coliform and non-fecal coliform. 
One example of fecal coliform is Escherichia coli (E. coli), a 
bacterium from animal and human feces (Suriawira, 1996).  
E. coli detection is an essential indicator of the presence 
of pathogens (disease-causing organisms such as bacteria, 
protozoa, and viruses) in drinking water (Ibrahim, 2019; 

Meride & Ayenew, 2016). The UN-Water Global Assess-
ment and Analysis of Sanitation and Drinking Water 2019 
(known as the GLAAS report) surveyed 115 countries and 
territories, representing 4.5 billion people. It showed that, 
in an overwhelming majority of countries, the implemen-
tation of water, sanitation, and hygiene policies and plans is 
constrained by inadequate human and financial resources. 
Nineteen countries and one territory reported a funding 
gap of more than 60% between identified needs and avail-
able funding. Less than 15% of countries have the finan-
cial or human resources needed to implement their plans. 
(WHO, 2019). 

The pathogenic bacteria usually found in contaminated 
waters are Salmonella, Shigella sp, Vibrio cholera, and E. 
coli (Lestari and Hanani, 2015). Various diseases caused 
by coliform bacteria, such as respiratory tract infections, 
digestion (typhoid and paratyphoid fever), dysentery (ba-
cillus and amoebic), diarrhea, hepatitis A virus, and chol-
era (Hasanuddin, 2013; Adebayo et al., 2015). Therefore, 
the WHO determines that domestic water standards do 
not contain total coliform and E. coli  (Meride & Ayenew, 
2016).

Sources of drinking water in several regions in Indonesia 
are still sourced from springs. One of them is in Joben, Pe-
sanggrahan Village, Montong Gading District, East Lom-
bok Regency. The community usually directly consumes 
water sourced from the Joben spring without boiling it. 
The community usually consumes water sourced from the 
Joben spring directly without boiling it first. It is suspected 
that the water quality from the Joben spring has become 
polluted. Consumption of water directly can cause health 
problems for the community, such as diarrhea, skin diseas-
es (itching), and others.

The incidence of diarrhea caused by bacteriological con-
tent in drinking water is quite high in the East Lombok 
area. Based on data from the East Lombok Health Of-
fice in 2015 the discovery and treatment of diarrhea was 
101.615% (50,623 people). The results of a survey by the 
authors at the Montong Betok Health Center found data 
on the ten most common diseases treated at the RRI (In-
patient Room) in December 2017; diarrhea was in third 
place out of the ten most common diseases after Gastritis 
and Febris. 

Several studies have been conducted to test the quality 
of drinking water in Lombok. The results of Pomalingo’s 
research (2012) on the bacteriological quality of drinking 
water sourced from springs in North Bilungala Village, 
Bone Pantai District, Bone Bolango Regency, showed the 
presence of coliform and Escherichia coli bacteria in several 
research samples that did not meet health standards in the 
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bad drinking water category. Widiyanti (2019) conducted 
research related to testing the content of E. Coli bacteria 
in groundwater in Dasan Lekong Village using the MPN 
(Most Probable Number) method, showing the results that 
all dug wells which were sampling locations were contam-
inated with E. coli bacteria with a value range of 490 to 
more than 24000 per 100 ml of well water. Contamina-
tion of well water by E. coli bacteria is related to pollutant 
sources such as septic tanks, the distance between wells and 
pollutant sources, landfills, and inadequate sanitation facil-
ities. Mahendra et al. (2022) showed that the Mumbul Sari 
spring water in North Lombok Regency was contaminat-
ed with coliform and E. coli bacteria with values ​​exceeding 
the quality standards set by the Ministry of Health of the 
Republic of Indonesia. The MPN coliform value of spring 
water used by women is higher than that of spring water 
used by men (300 CFU/100ml > 250 CFU/100 ml). Like-
wise, the number of E. coli  bacteria (50 CFU/100ml > 12 
CFU/100ml).

Based on these problems, testing the quality of drinking 
water is very important to identify the contaminants in the 
water to process and prevent health hazards. Analysis of 
water quality in Joben springs has never been done before. 
This research was conducted to analyze the quality and 
microbiological feasibility of drinking water sourced from 
Joben Springs, Montong Gading, East Lombok.

Methodology 
The research was conducted at Joben Springs, Pesang-
grahan Village, Montong Gading District, East Lombok 
Regency, in May-June 2021. Sampling was carried out at 
three points, namely at the spring, in the primary storage 
tank and the resident’s house holding tank. Sample test-
ing was carried out at the UPTD Health Laboratory for 
Calibration Testing and Medical Support in West Nusa 
Tenggara Province. 

This research is experimental in nature, using the method 
of determining the value of the MPN to know how to ana-
lyze the water in the sample quantitatively.

Research Tools and Materials
The tools and materials in this study were laboratory glass-
ware, BSC (Biological Safety Cabinet), binocular micro-
scope, 37°C incubator, spring water samples, Lactose Broth 
(LB) consisting of Triple Strength Lactose Broth (TSLB) 
and Single Strength Lactose Broth (SSLB), diluent (phos-
phate buffer), Brilliant Green Lactose Broth (BGLB) me-
dia, Brain Heart Infusion (BHI), Eosin Methylene Blue 
Agar (EMBA), indole reagent, urea, TSIA, simmons cit-
rate, lugol, safranin, crystal violet , glucose, and sucrose.

Research Procedure
This research was conducted in two stages: sampling and 
testing for coliform bacteria and E. coli. 

Sampling Stage
The sampling of drinking water sourced from the Joben 
spring, Pesanggrahan, Montong Gading District, East 
Lombok Regency used sterilized glass bottles. Testing of 
water samples was further analyzed at the UPTD Health 
Laboratory for Calibration Testing and Medical Support 
in West Nusa Tenggara Province.

Testing for Coliform Bacteria
Presumptive Test: The presumptive test was carried out 
using a 5 5 5 variance, which consisted of 5 x 10 ml, 5 x 1 
ml and 5 x 0.1 ml variances. At this stage, 20 tubes were 
prepared, equipped with Durham tubes. In the first five 
tubes, 10 ml of TSLB medium was added, and 10 ml of 
water sample was inoculated into the fifth series of tubes. 
Then, 5 ml of SSLB medium was put in, and 1 ml of water 
sample was inoculated. Next, the water sample was diluted 
by dissolving 1 ml of water in a bottle containing 9 ml of 
Buffer Phosphate solution and shaking it until homogene-
ous. The second dilution was carried out by taking 1 ml of 
the first dilution and inoculating it into 9 ml of phosphate 
buffer. In the five series of the third tube, put 5 ml of SSLB 
medium and inoculate 1 ml of the dilution using a sterile 
measuring pipette. In the five series of the fourth tube, 5 ml 
of SSLB medium was put in, and 1 ml of the result of the 
second dilution was inoculated using a sterile pipette. Then 
the test tube rack was shaken gently, and the sample was 
spread evenly over all parts of the media. Then incubated at 
37°C for 1-2 x 24 hours and observed the formation of gas 
(air bubbles in the Durham tube) and acid (the medium 
became cloudy).

Coliform Confirmatory Test: The Coliform Confirma-
tion Test was carried out by preparing culture tubes con-
taining 10 ml of Brilliant Green Lactose Broth (BGLB) 
media equipped with a Durham tube. Then 1 to 3 oses 
were inoculated from each tube that was positive in the 
presumptive test into the BGLB medium. Then the culture 
tube was incubated at 37°C for 1-2×24 hours.

E. coli Testing: The E. coli test was carried out by inocu-
lating 10 ml of the sample into 90 ml of BHI media. Then 
incubated at 37°C for 24 hours and observed the color 
change in the medium. Then the positive samples were in-
oculated as much as 1 or 2 oses onto the surface of the 
EMBA medium in a zigzag manner and then incubated at 
37°C for 24 hours. Colonies that show metallic green on 
Eosin Methylene Blue (EMB) media are colonies of E. coli 
bacteria. Followed by a gram and chemical test consisting 
of IMViC and sugar tests. 
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Gram test (cell shape and arrangement).

Positive results shown on EMBA media can be fol-
lowed by gram staining to differentiate gram-positive 
and gram-negative types. Gram staining begins with the 
preparation of the bacteria used and air-dried. The dried 
preparations were given 1 drop of crystal violet solution 
which was left for one minute and rinsed with running 
water. Then, Lugol’s solution was left for 1 minute and 
rinsed with running water. After that, add alcohol until the 
color of the preparation disappears and add safranin for 15 
seconds and rinse with running water. The next process is 
drying, followed by observation with a microscope with a 
magnification of 100 times.

Biochemical test with sugar test and IMViC: Indole test. 
The EMBA culture was planted in 1 ose into the tryptone 
broth and incubated for 24 hours at 37°C. After that, 3-5 
drops of indole reagent were added. Homogenize and then 
let stand for a few minutes. The indole test will show a 
positive result if the solution contains a red ring.

Citrate Test: The EMBA culture was planted 1 ose into 
Simmons citrate and incubated for 24 hours at 37°C. The 
citrate test will show a positive result if a color changes 
from green to blue. 

TSIA test: TSIA test. The EMBA culture was grown one 
ose into the TSIA and incubated for 24 hours at 37°C. The 
TSIA test will show a positive result if it produces acid.
Tests for sugars include the Glucose and Sucrose test. One 
ose of the bacterial isolates in EMBA was inoculated into 
test tubes containing glucose and sucrose and incubated 
for 24 hours at 37°C. A change indicates a positive test in 
the color of the medium to yellow; if there are bubbles in 
the tube, the fermentation produces gas (CO2). A negative 
test is indicated by the color of the medium not changing.

RESULTS AND DISCUSSION

Coliform content analysis in this study used the MPN 
method. A confirmation test is carried out to ensure the 
presence of Coliform bacteria because, in the prediction 
test, positive results are not always caused by the presence 
of Coliform bacteria. Positive test results can also be caused 
by other bacteria that can ferment lactose accompanied by 
the formation of gas and acid. In the confirmation test, a 
selective medium was used, namely BGLB media contain-
ing bile salts which can inhibit the growth of gram-positive 
bacteria that do not live in the human digestive tract and 
contains brilliant green which can inhibit the growth of 
certain gram-negative bacteria other than coliform (Wina-
sari, 2015). Positive results for the coliform test were in-
dicated by turbidity and gas bubbles in the Durham tube 

in a test tube containing BGLB media within 48 hours 
(Figure 1).

Figure 1: Positive test (a) preliminaries and (b) 
confirmation.

The color change is caused by bacteria producing acid and 
the formation of bubbles and is related to coliform’s ability 
to ferment the lactose (Rojas et al., 2020). The formation 
of bubbles indicates that a lactose fermentation process has 
occurred and is an indicator of the growth of coliform bac-
teria which is the basis for determining the coliform MPN 
value (Saridewi et al., 2016).

Table 1 shows that the samples tested from the affirmation 
test results had the highest Coliform MPN values in paddy 
fields of 4,050/100 ml. In contrast, the lowest MPN Coli-
form value was found in a mountain shelter, 390/100 mL. 
The results of the observation of the affirmation test based 
on the Decree of the Minister of Health of the Republic 
of Indonesia Number: 492/MENKES/PER/IV/2010 that 
all drinking water samples did not meet the requirements 
for the maximum limit for total coliform bacteria and were 
unfit for consumption. It is because coliform bacteria were 
used as indicator bacteria for the presence of pathogenic 
bacteria. 

Based on the research results, it is known that the highest 
MPN value is in paddy field springs compared to moun-
tain springs. The high MPN coliform value in paddy 
field springs can be affected because the springs are open 
without a reservoir and the location of the water source 
is between the paddy fields and settlements. It allows the 
soil and water to be contaminated by residue from hu-
man activities such as household and agricultural waste. 
In addition, the piping system for distributing water from 
springs to holding tanks through rice field ditches is made 
of mossy cement without any cover. It also allows contam-
inants from outside to enter the water stream.

Coliform MPN values ​​in mountain springs are low because 
water reservoirs are slightly closed compared to the reser-
voirs in rice field springs. Construction of storage tanks 
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made of cement and pipe flow through settlements, roads 
and rice fields. According to Suriawiria (1996), the types 
of pollutants that enter water bodies come from domestic 
sources (households, villages, market towns and roads) and 
non-domestic sources (factories, industry, agriculture, ani-
mal husbandry and fisheries).

Based on the Decree of the Director General of PPM and 
PLP No.1/PO.03.04.PA.91 and the Decree of JUKLAK 
on Water Quality Guidelines 2000/2001, the results of 
analysis on the paddy field and house water samples were 
classified as class E clean water, very bad category. It con-
tains more than 2400 coliform, while the results of samples 
of mountain springs and paddy field springs were classified 
as class D clean water; the very poor category contained 
coliform 1001-2400. Furthermore, the results of samples 
of mountain shelters and mountain houses were classified 
as class C clean water, the poor category containing coli-
form 101-1000. 

E. coli can grow well at temperatures between 20°C-45°C, 
whereas at temperatures below 4°C, E. coli will experience 
a dormancy or sleep phase. E. coli can die at temperatures 
above 50°C within 10 minutes (Sunarko, 2012). The pres-
ence of E coli bacteria was tested using Brain Heart In-
fusion (BHI) media. BHI is a fertilizer medium for the 
growth of various types of bacteria, both in liquid and 
agar form. Turbid media is inoculated on EMBA media, 
and benthic media is selective in growing E. coli because 
the media contains eosin which can inhibit the growth of 
gram-positive bacteria and can only grow gram-negative 
bacteria. If the culture contains E. coli bacteria, the acid 
produced from the fermentation will produce a specific 
colony color for E. coli bacteria: metallic green colonies. 

Table 2 shows the results of inoculation on EMBA media 
which produced metallic green colonies in the rice house 
samples. According to Mahon (2015), E. coli bacteria can 
ferment lactose quickly and produce much acid to produce 
shiny metallic colonies with metallic green pigment de-
posits. The results of observations also found colonies of 
pink and purplish pink (Figure 2). Ryan and Ray (2014) 
state that other bacteria could grow on EMBA media: the 
Enterobacteriaceae family, for example, Klebsiella sp., En-
terobacter aerogenes, and Pseudomonas aeruginosa.  

The Gram stain results showed that the samples suspected 
to be E. coli were red, and the short rods were pink. It is be-
cause the sample has a cell wall composition that contains 
more lipopolysaccharide than the gram-positive bacteria 
group, so these bacteria do not retain the crystal violet sub-
stance. When stained with safranin, the bacteria will retain 
the safranin color, which is a pink color (Figure 3).

Figure 2: Samples on EMBA Medi Turn Metallic Green.

Figure 3: Gram Stain Results

The results of the TSIA test were that the bottom and 
slanted parts were yellow, indicating an acidic atmosphere 
at the bottom and slant (Figure 4 (a)). Following Lebofee 
(2011), the results of the TSIA test on E. coli produce a 
yellow color because E. coli in TSIA media can ferment 
glucose, lactose, and sucrose. 

The citrate test obtained positive results; the bottom is 
green, and the bag is blue. However, this is different from 
the theory that the result of the citrate test for E. coli bacte-
ria is negative because E. coli cannot use citrate as a carbon 
source. This test shows the ability of bacteria to use citrate 
as the only carbon source. If the bacteria can use citrate as 
a carbon source, it will raise the pH and change the color of 
the culture medium from green to blue (Bambang, 2014) 
(Figure 4 (b)).

The sugar test results obtained positive results for glucose 
and sucrose media which were marked by a color change 
from red to yellow accompanied by gas formation. Accord-
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ing to Harley (2012) the color change of the media to yel-
low is due to the presence of the phenol red indicator due 
to the formation of acid in the sugar test medium. This 
sugar test aims to see the ability of microorganisms to fer-
ment these sugars, and the results of this test follow the 
E. coli bacteria test, which is positive for the sucrose and 
glucose tests (Figure 4 (c) and Figure 4 (d)). 

Figure 4: Biochemical test result successive TSIA test (a), 
Simon Citrate Test (b), GLucose test (c), Sucrose test (d), 
Urea test (e), Indole test (f ).

The urea test obtained a negative result where there was 
no color change in the medium, which remained orange. 
The color of the media that changes from yellow to pink 
indicates that the bacteria have the enzyme urease (Brown, 
2011). According to Leboffe and Pierre (2011), positive 
results are indicated by a color change from orange to red, 
while negative results indicate no color change in the me-
dia. The results of this test follow the positive test results 
for E. coli; no color change in the urea media (negative) 
(Figure 4 (e)). 

The indole test obtained a positive result indicated by the 
formation of a red ring on the surface of the culture. The 
results of the Indole test on E. coli bacteria were positive, 
indicating a red ring at the top because the indole reacted 
with aldehydes (Rahayu, 2017) (Figure 4 (f )). 

The results of several biochemical tests above found no E. 
coli bacteria in all water samples from the Joben Springs, 
Pesanggrahan, Montong Gading Subdistrict, East Lom-
bok Regency. It was suspected that the bacteria in the wa-
ter samples were from other groups of Coliform bacteria. 
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CONCLUSIONS AND 
RECOMMENDATIONS

This research concludes that all positive samples contained 
coliform, with the highest coliform value obtained in a 
sample of paddy spring water of 4,050/100ml and was 
classified as class E clean water, very bad category. More-
over, the lowest coliform value was obtained in a sample 
of mountain water storage 390/100ml and is classified as 
class C water in the bad category. In all samples, there were 
no coliform bacteria of the E. coli group. Water from the 
Joben spring is not suitable for direct consumption by the 
community, so it needs to be boiled first to kill bacteria 
and minimize health problems. The results showed no col-
iform bacteria belonging to the E. coli class. The bacteria 
present in all samples were thought to be bacteria from 
other coliform groups. Therefore, further analysis is needed 
to determine the content of other bacteria in the water in 
the Joben spring.
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INTRODUCTION

Water is very important for humans, approximately 
65% ​​of the total human body weight is water and 

this volume varies significantly for each person (Chandra 
and Budiman. 2007).  The human body is composed of 
millions of cells and almost the entire cell contains water 
(H2O) (Yusuf, 2002).

Humans need water for various purposes, such as bathing, 
cooking, and most importantly for everyday consumption 
(Sunarti, Riri., 2016). Water is essential to life and the 
principal inorganic constituent of living matter, general-
ly making up nearly three-quarters of the weight of a liv-
ing cell. Water serves as a second natural medium for the 
growth of microorganisms (Ezemba et al., 2021).
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Abstract | Water is an essential component for humans, mainly used as drinking water. There are still many people in 
Indonesia who use springs as a source of drinking water, one of which is in Joben, Pesanggrahan Village, Montong Ga-
ding District, East Lombok Regency. Drinking water from springs can be polluted by contaminants such as bacteria, 
viruses and others during storage and distribution. This study aims to analyze the quality and microbiological feasibility 
of drinking water sourced from Joben Springs, Montong Gading, East Lombok. The research was carried out in May-
June 2021. The research method used was purposive sampling with sampling carried out at three points: the spring, 
the main reservoir, and the residents’ reservoir. The Coliform test was carried out using the Most Probable Number 
(MPN) method and Escherichia coli (E. coli) identification using Kirby Bauer.   The results of this study indicate that the 
coliform MPN test from the spring sample obtained the highest value in the paddy field, spring, and house sample of 
4,050/100 ml and was classified as class E clean water. Moreover, it was very poor water; the lowest was in mountain 
storage water of 390/100 ml, which was classified as water clean class C bad category. Water from the Joben spring is 
not suitable for direct consumption by the community, so it needs to be boiled first to kill bacteria and minimize health 
problems. All samples, there were no coliform bacteria of the E. coli group. The bacteria in all samples were bacteria 
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The main benefit of water for humans is drinking water. 
Drinking water can come from rainwater, surface water, 
groundwater, and springs. Safe drinking water is essential 
to prevent the spread of waterborne diseases. Safe drinking 
water is defined as water that does not pose a significant 
risk to health during consumption (Fewtrell and Colford, 
2005). Standards for in Indonesia are stipulated by a Reg-
ulation of the Minister of Health of the Republic of Indo-
nesia Number: 492/MENKES/PER/IV/2010, which con-
tains requirements for potable water (Peraturan Menteri 
Kesehatan, 2010).

Drinking water can be polluted at sources, distribution 
channels, and/or at the household level, and this polluted 
water can become a transport medium for several patho-
gens (Chandra and Budiman, 2007). One of the micro-
organisms that contaminate water is coliforms. Coliforms 
are gram-negative rod-shaped bacteria that are facultative 
anaerobes, can ferment lactose to produce gas at temper-
atures of 350C to 370C, and do not form spores. Coliform 
is usually used as an indicator in determining water quality 
(Tominaga, 2019; Fatemeh et al., 2014). The presence of 
coliform in water indicates environmental pollution and 
the presence of waterborne disease bacteria (Nicholson et 
al., 2016). Coliform bacteria also make it possible to as-
sess the efficiency of water treatment (disinfection, chlo-
rination, or boiling), so their presence indicates insuffi-
cient, inadequate, or non-existent water treatment (Berg 
et al., 1978). Groundwater has become the safest and most 
abundant source of potable water in comparison to surface 
water as it is often shielded from direct human activities. 
However, pollution of groundwater resources can occur 
directly from municipal wastewater, industrial discharges, 
agricultural waste, urban runoff, landfills, or waste dumps 
and indirectly from air pollution (Adebayo et al., 2015). 
Many studies have reported the results of interventions to 
reduce illness through improvements in drinking water, 
sanitation facilities, and hygiene practices in less developed 
countries. There has, however, been no formal systematic 
review and meta-analysis comparing the evidence of the 
relative effectiveness of these interventions (Fewtrell and 
Colford JM (2005).

The amount of coliform in the environment is influenced 
by many factors, including rainfall and turbidity. Adequate 
food availability can help coliforms reproduce and grow 
to form colonies in a dark, warm, and humid environment 
(Wang and Deng, 2019). Coliform bacteria can be divid-
ed into two groups: fecal coliform and non-fecal coliform. 
One example of fecal coliform is Escherichia coli (E. coli), a 
bacterium from animal and human feces (Suriawira, 1996).  
E. coli detection is an essential indicator of the presence 
of pathogens (disease-causing organisms such as bacteria, 
protozoa, and viruses) in drinking water (Ibrahim, 2019; 

Meride & Ayenew, 2016). The UN-Water Global Assess-
ment and Analysis of Sanitation and Drinking Water 2019 
(known as the GLAAS report) surveyed 115 countries and 
territories, representing 4.5 billion people. It showed that, 
in an overwhelming majority of countries, the implemen-
tation of water, sanitation, and hygiene policies and plans is 
constrained by inadequate human and financial resources. 
Nineteen countries and one territory reported a funding 
gap of more than 60% between identified needs and avail-
able funding. Less than 15% of countries have the finan-
cial or human resources needed to implement their plans. 
(WHO, 2019). 

The pathogenic bacteria usually found in contaminated 
waters are Salmonella, Shigella sp, Vibrio cholera, and E. 
coli (Lestari and Hanani, 2015). Various diseases caused 
by coliform bacteria, such as respiratory tract infections, 
digestion (typhoid and paratyphoid fever), dysentery (ba-
cillus and amoebic), diarrhea, hepatitis A virus, and chol-
era (Hasanuddin, 2013; Adebayo et al., 2015). Therefore, 
the WHO determines that domestic water standards do 
not contain total coliform and E. coli  (Meride & Ayenew, 
2016).

Sources of drinking water in several regions in Indonesia 
are still sourced from springs. One of them is in Joben, Pe-
sanggrahan Village, Montong Gading District, East Lom-
bok Regency. The community usually directly consumes 
water sourced from the Joben spring without boiling it. 
The community usually consumes water sourced from the 
Joben spring directly without boiling it first. It is suspected 
that the water quality from the Joben spring has become 
polluted. Consumption of water directly can cause health 
problems for the community, such as diarrhea, skin diseas-
es (itching), and others.

The incidence of diarrhea caused by bacteriological con-
tent in drinking water is quite high in the East Lombok 
area. Based on data from the East Lombok Health Of-
fice in 2015 the discovery and treatment of diarrhea was 
101.615% (50,623 people). The results of a survey by the 
authors at the Montong Betok Health Center found data 
on the ten most common diseases treated at the RRI (In-
patient Room) in December 2017; diarrhea was in third 
place out of the ten most common diseases after Gastritis 
and Febris. 

Several studies have been conducted to test the quality 
of drinking water in Lombok. The results of Pomalingo’s 
research (2012) on the bacteriological quality of drinking 
water sourced from springs in North Bilungala Village, 
Bone Pantai District, Bone Bolango Regency, showed the 
presence of coliform and Escherichia coli bacteria in several 
research samples that did not meet health standards in the 
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bad drinking water category. Widiyanti (2019) conducted 
research related to testing the content of E. Coli bacteria 
in groundwater in Dasan Lekong Village using the MPN 
(Most Probable Number) method, showing the results that 
all dug wells which were sampling locations were contam-
inated with E. coli bacteria with a value range of 490 to 
more than 24000 per 100 ml of well water. Contamina-
tion of well water by E. coli bacteria is related to pollutant 
sources such as septic tanks, the distance between wells and 
pollutant sources, landfills, and inadequate sanitation facil-
ities. Mahendra et al. (2022) showed that the Mumbul Sari 
spring water in North Lombok Regency was contaminat-
ed with coliform and E. coli bacteria with values ​​exceeding 
the quality standards set by the Ministry of Health of the 
Republic of Indonesia. The MPN coliform value of spring 
water used by women is higher than that of spring water 
used by men (300 CFU/100ml > 250 CFU/100 ml). Like-
wise, the number of E. coli  bacteria (50 CFU/100ml > 12 
CFU/100ml).

Based on these problems, testing the quality of drinking 
water is very important to identify the contaminants in the 
water to process and prevent health hazards. Analysis of 
water quality in Joben springs has never been done before. 
This research was conducted to analyze the quality and 
microbiological feasibility of drinking water sourced from 
Joben Springs, Montong Gading, East Lombok.

Methodology 
The research was conducted at Joben Springs, Pesang-
grahan Village, Montong Gading District, East Lombok 
Regency, in May-June 2021. Sampling was carried out at 
three points, namely at the spring, in the primary storage 
tank and the resident’s house holding tank. Sample test-
ing was carried out at the UPTD Health Laboratory for 
Calibration Testing and Medical Support in West Nusa 
Tenggara Province. 

This research is experimental in nature, using the method 
of determining the value of the MPN to know how to ana-
lyze the water in the sample quantitatively.

Research Tools and Materials
The tools and materials in this study were laboratory glass-
ware, BSC (Biological Safety Cabinet), binocular micro-
scope, 37°C incubator, spring water samples, Lactose Broth 
(LB) consisting of Triple Strength Lactose Broth (TSLB) 
and Single Strength Lactose Broth (SSLB), diluent (phos-
phate buffer), Brilliant Green Lactose Broth (BGLB) me-
dia, Brain Heart Infusion (BHI), Eosin Methylene Blue 
Agar (EMBA), indole reagent, urea, TSIA, simmons cit-
rate, lugol, safranin, crystal violet , glucose, and sucrose.

Research Procedure
This research was conducted in two stages: sampling and 
testing for coliform bacteria and E. coli. 

Sampling Stage
The sampling of drinking water sourced from the Joben 
spring, Pesanggrahan, Montong Gading District, East 
Lombok Regency used sterilized glass bottles. Testing of 
water samples was further analyzed at the UPTD Health 
Laboratory for Calibration Testing and Medical Support 
in West Nusa Tenggara Province.

Testing for Coliform Bacteria
Presumptive Test: The presumptive test was carried out 
using a 5 5 5 variance, which consisted of 5 x 10 ml, 5 x 1 
ml and 5 x 0.1 ml variances. At this stage, 20 tubes were 
prepared, equipped with Durham tubes. In the first five 
tubes, 10 ml of TSLB medium was added, and 10 ml of 
water sample was inoculated into the fifth series of tubes. 
Then, 5 ml of SSLB medium was put in, and 1 ml of water 
sample was inoculated. Next, the water sample was diluted 
by dissolving 1 ml of water in a bottle containing 9 ml of 
Buffer Phosphate solution and shaking it until homogene-
ous. The second dilution was carried out by taking 1 ml of 
the first dilution and inoculating it into 9 ml of phosphate 
buffer. In the five series of the third tube, put 5 ml of SSLB 
medium and inoculate 1 ml of the dilution using a sterile 
measuring pipette. In the five series of the fourth tube, 5 ml 
of SSLB medium was put in, and 1 ml of the result of the 
second dilution was inoculated using a sterile pipette. Then 
the test tube rack was shaken gently, and the sample was 
spread evenly over all parts of the media. Then incubated at 
37°C for 1-2 x 24 hours and observed the formation of gas 
(air bubbles in the Durham tube) and acid (the medium 
became cloudy).

Coliform Confirmatory Test: The Coliform Confirma-
tion Test was carried out by preparing culture tubes con-
taining 10 ml of Brilliant Green Lactose Broth (BGLB) 
media equipped with a Durham tube. Then 1 to 3 oses 
were inoculated from each tube that was positive in the 
presumptive test into the BGLB medium. Then the culture 
tube was incubated at 37°C for 1-2×24 hours.

E. coli Testing: The E. coli test was carried out by inocu-
lating 10 ml of the sample into 90 ml of BHI media. Then 
incubated at 37°C for 24 hours and observed the color 
change in the medium. Then the positive samples were in-
oculated as much as 1 or 2 oses onto the surface of the 
EMBA medium in a zigzag manner and then incubated at 
37°C for 24 hours. Colonies that show metallic green on 
Eosin Methylene Blue (EMB) media are colonies of E. coli 
bacteria. Followed by a gram and chemical test consisting 
of IMViC and sugar tests. 



Advances in Animal and Veterinary Sciences

xx 2023 | Volume 11 | Issue xx | Page 4

Gram test (cell shape and arrangement).

Positive results shown on EMBA media can be fol-
lowed by gram staining to differentiate gram-positive 
and gram-negative types. Gram staining begins with the 
preparation of the bacteria used and air-dried. The dried 
preparations were given 1 drop of crystal violet solution 
which was left for one minute and rinsed with running 
water. Then, Lugol’s solution was left for 1 minute and 
rinsed with running water. After that, add alcohol until the 
color of the preparation disappears and add safranin for 15 
seconds and rinse with running water. The next process is 
drying, followed by observation with a microscope with a 
magnification of 100 times.

Biochemical test with sugar test and IMViC: Indole test. 
The EMBA culture was planted in 1 ose into the tryptone 
broth and incubated for 24 hours at 37°C. After that, 3-5 
drops of indole reagent were added. Homogenize and then 
let stand for a few minutes. The indole test will show a 
positive result if the solution contains a red ring.

Citrate Test: The EMBA culture was planted 1 ose into 
Simmons citrate and incubated for 24 hours at 37°C. The 
citrate test will show a positive result if a color changes 
from green to blue. 

TSIA test: TSIA test. The EMBA culture was grown one 
ose into the TSIA and incubated for 24 hours at 37°C. The 
TSIA test will show a positive result if it produces acid.
Tests for sugars include the Glucose and Sucrose test. One 
ose of the bacterial isolates in EMBA was inoculated into 
test tubes containing glucose and sucrose and incubated 
for 24 hours at 37°C. A change indicates a positive test in 
the color of the medium to yellow; if there are bubbles in 
the tube, the fermentation produces gas (CO2). A negative 
test is indicated by the color of the medium not changing.

RESULTS AND DISCUSSION

Coliform content analysis in this study used the MPN 
method. A confirmation test is carried out to ensure the 
presence of Coliform bacteria because, in the prediction 
test, positive results are not always caused by the presence 
of Coliform bacteria. Positive test results can also be caused 
by other bacteria that can ferment lactose accompanied by 
the formation of gas and acid. In the confirmation test, a 
selective medium was used, namely BGLB media contain-
ing bile salts which can inhibit the growth of gram-positive 
bacteria that do not live in the human digestive tract and 
contains brilliant green which can inhibit the growth of 
certain gram-negative bacteria other than coliform (Wina-
sari, 2015). Positive results for the coliform test were in-
dicated by turbidity and gas bubbles in the Durham tube 

in a test tube containing BGLB media within 48 hours 
(Figure 1).

Figure 1: Positive test (a) preliminaries and (b) 
confirmation.

The color change is caused by bacteria producing acid and 
the formation of bubbles and is related to coliform’s ability 
to ferment the lactose (Rojas et al., 2020). The formation 
of bubbles indicates that a lactose fermentation process has 
occurred and is an indicator of the growth of coliform bac-
teria which is the basis for determining the coliform MPN 
value (Saridewi et al., 2016).

Table 1 shows that the samples tested from the affirmation 
test results had the highest Coliform MPN values in paddy 
fields of 4,050/100 ml. In contrast, the lowest MPN Coli-
form value was found in a mountain shelter, 390/100 mL. 
The results of the observation of the affirmation test based 
on the Decree of the Minister of Health of the Republic 
of Indonesia Number: 492/MENKES/PER/IV/2010 that 
all drinking water samples did not meet the requirements 
for the maximum limit for total coliform bacteria and were 
unfit for consumption. It is because coliform bacteria were 
used as indicator bacteria for the presence of pathogenic 
bacteria. 

Based on the research results, it is known that the highest 
MPN value is in paddy field springs compared to moun-
tain springs. The high MPN coliform value in paddy 
field springs can be affected because the springs are open 
without a reservoir and the location of the water source 
is between the paddy fields and settlements. It allows the 
soil and water to be contaminated by residue from hu-
man activities such as household and agricultural waste. 
In addition, the piping system for distributing water from 
springs to holding tanks through rice field ditches is made 
of mossy cement without any cover. It also allows contam-
inants from outside to enter the water stream.

Coliform MPN values ​​in mountain springs are low because 
water reservoirs are slightly closed compared to the reser-
voirs in rice field springs. Construction of storage tanks 
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made of cement and pipe flow through settlements, roads 
and rice fields. According to Suriawiria (1996), the types 
of pollutants that enter water bodies come from domestic 
sources (households, villages, market towns and roads) and 
non-domestic sources (factories, industry, agriculture, ani-
mal husbandry and fisheries).

Based on the Decree of the Director General of PPM and 
PLP No.1/PO.03.04.PA.91 and the Decree of JUKLAK 
on Water Quality Guidelines 2000/2001, the results of 
analysis on the paddy field and house water samples were 
classified as class E clean water, very bad category. It con-
tains more than 2400 coliform, while the results of samples 
of mountain springs and paddy field springs were classified 
as class D clean water; the very poor category contained 
coliform 1001-2400. Furthermore, the results of samples 
of mountain shelters and mountain houses were classified 
as class C clean water, the poor category containing coli-
form 101-1000. 

E. coli can grow well at temperatures between 20°C-45°C, 
whereas at temperatures below 4°C, E. coli will experience 
a dormancy or sleep phase. E. coli can die at temperatures 
above 50°C within 10 minutes (Sunarko, 2012). The pres-
ence of E coli bacteria was tested using Brain Heart In-
fusion (BHI) media. BHI is a fertilizer medium for the 
growth of various types of bacteria, both in liquid and 
agar form. Turbid media is inoculated on EMBA media, 
and benthic media is selective in growing E. coli because 
the media contains eosin which can inhibit the growth of 
gram-positive bacteria and can only grow gram-negative 
bacteria. If the culture contains E. coli bacteria, the acid 
produced from the fermentation will produce a specific 
colony color for E. coli bacteria: metallic green colonies. 

Table 2 shows the results of inoculation on EMBA media 
which produced metallic green colonies in the rice house 
samples. According to Mahon (2015), E. coli bacteria can 
ferment lactose quickly and produce much acid to produce 
shiny metallic colonies with metallic green pigment de-
posits. The results of observations also found colonies of 
pink and purplish pink (Figure 2). Ryan and Ray (2014) 
state that other bacteria could grow on EMBA media: the 
Enterobacteriaceae family, for example, Klebsiella sp., En-
terobacter aerogenes, and Pseudomonas aeruginosa.  

The Gram stain results showed that the samples suspected 
to be E. coli were red, and the short rods were pink. It is be-
cause the sample has a cell wall composition that contains 
more lipopolysaccharide than the gram-positive bacteria 
group, so these bacteria do not retain the crystal violet sub-
stance. When stained with safranin, the bacteria will retain 
the safranin color, which is a pink color (Figure 3).

Figure 2: Samples on EMBA Medi Turn Metallic Green.

Figure 3: Gram Stain Results

The results of the TSIA test were that the bottom and 
slanted parts were yellow, indicating an acidic atmosphere 
at the bottom and slant (Figure 4 (a)). Following Lebofee 
(2011), the results of the TSIA test on E. coli produce a 
yellow color because E. coli in TSIA media can ferment 
glucose, lactose, and sucrose. 

The citrate test obtained positive results; the bottom is 
green, and the bag is blue. However, this is different from 
the theory that the result of the citrate test for E. coli bacte-
ria is negative because E. coli cannot use citrate as a carbon 
source. This test shows the ability of bacteria to use citrate 
as the only carbon source. If the bacteria can use citrate as 
a carbon source, it will raise the pH and change the color of 
the culture medium from green to blue (Bambang, 2014) 
(Figure 4 (b)).

The sugar test results obtained positive results for glucose 
and sucrose media which were marked by a color change 
from red to yellow accompanied by gas formation. Accord-
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ing to Harley (2012) the color change of the media to yel-
low is due to the presence of the phenol red indicator due 
to the formation of acid in the sugar test medium. This 
sugar test aims to see the ability of microorganisms to fer-
ment these sugars, and the results of this test follow the 
E. coli bacteria test, which is positive for the sucrose and 
glucose tests (Figure 4 (c) and Figure 4 (d)). 

Figure 4: Biochemical test result successive TSIA test (a), 
Simon Citrate Test (b), GLucose test (c), Sucrose test (d), 
Urea test (e), Indole test (f ).

The urea test obtained a negative result where there was 
no color change in the medium, which remained orange. 
The color of the media that changes from yellow to pink 
indicates that the bacteria have the enzyme urease (Brown, 
2011). According to Leboffe and Pierre (2011), positive 
results are indicated by a color change from orange to red, 
while negative results indicate no color change in the me-
dia. The results of this test follow the positive test results 
for E. coli; no color change in the urea media (negative) 
(Figure 4 (e)). 

The indole test obtained a positive result indicated by the 
formation of a red ring on the surface of the culture. The 
results of the Indole test on E. coli bacteria were positive, 
indicating a red ring at the top because the indole reacted 
with aldehydes (Rahayu, 2017) (Figure 4 (f )). 

The results of several biochemical tests above found no E. 
coli bacteria in all water samples from the Joben Springs, 
Pesanggrahan, Montong Gading Subdistrict, East Lom-
bok Regency. It was suspected that the bacteria in the wa-
ter samples were from other groups of Coliform bacteria. 
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CONCLUSIONS AND 
RECOMMENDATIONS

This research concludes that all positive samples contained 
coliform, with the highest coliform value obtained in a 
sample of paddy spring water of 4,050/100ml and was 
classified as class E clean water, very bad category. More-
over, the lowest coliform value was obtained in a sample 
of mountain water storage 390/100ml and is classified as 
class C water in the bad category. In all samples, there were 
no coliform bacteria of the E. coli group. Water from the 
Joben spring is not suitable for direct consumption by the 
community, so it needs to be boiled first to kill bacteria 
and minimize health problems. The results showed no col-
iform bacteria belonging to the E. coli class. The bacteria 
present in all samples were thought to be bacteria from 
other coliform groups. Therefore, further analysis is needed 
to determine the content of other bacteria in the water in 
the Joben spring.
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