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Abstrak 

This research examines several tributaries of a large river. Some tributaries that pass 

through the city of Purwokerto are Raden River, Caban River, t Jurig River and Luhur 

River. Tributaries have the potential to affect water quality. This study aimed to analyze the 

quantity of Coliform bacteria as an indicator of water pollution in several tributaries in 

Purwokerto City, Banyumas Regency. Microbiological tests were carried out by calculating 

the total Coliform quantity and Fecal Coliform using the Most Probable Number (MPN) 

test. Coliform and Fecal Coliform total can be used as a indicator reference of water quality 

in the presence of water pollution. The laboratory test results for Coliform bacteria quantity 

showed  that in several tributaries in Purwokerto City, Banyumas Regency, there was a 

massiveof Coliform or Fecal Coliform, exceeding the water quality standard. 
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Introduction 

Purwokerto city is one of the developing 

cities in Central Java Province, precisely on 

the slopes of Mount Slamet. This city is passed 

by several tributaries, namely the Raden River, 

Caban River, Jurig River and Luhur River 

(PSDA, 2010). Tributaries are very potential in 

influencing water quality and very beneficial 

for the lives of Purwokerto people. The 

benefits are mainly for irrigation, agriculture 

and household needs. The existence of 

tributaries is often used unwisely, for example 

being used to dispose of household waste, 

garbage and other wastes. Changes in the 

designation of small rivers are closely related 

to the progress of the economy of a region. 

Increasingpopulation every year also increases 

settlements that will dispose of waste directly 

or indirectly into the river.The waste 

discharged directly into the river will affect the 

quality of river water (Indarsih et al., 2011; 

Shoolikhah et al., 2014). 

The river is often used to dispose of 

feces such as human, animal or garbage 

disposal, thus the river water often contains 

infectious diseases such as dysentery, cholera, 

typhus and other digestive tract diseases. The 

aquatic environment is easily polluted by 

pathogenic microorganisms that enter from 

various sources such as settlements, agriculture 

and animal husbandry. The high use of riparian 

zone along river flow will affect the entrance 

of waste into river water body.The change in 

land utilization is from rice fields to 

settlements. The use of riparian zone will 

affect the concentration of bacteria in the river, 

particularly fecal coliform bacteria (Kalaivani, 

et.al, 2014; Eleria and Vogel, 2005). 

One indicator of microbial pollution is 

the presence of coliform bacteria. Coliform 

bacteria belong to the family 

Enterobacteriaceae which has 14 genera 

(Waluyo, 2007). Common bacterium used as 

an indicator of contamination of a water body 

is Escherichia coli, which is one of bacteria 

that is classified as coliform and lives normally 
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in human and animal feces, thus it is also 

called faecal coliform. Faecal coliform is a 

member of coliform which is able to ferment 

lactose at 44.5oC and is the major part (97%) 

in human and animal feces (Effendi, 2003). 

Alaerts and Santika (1994) stated that Faecal 

coliform is the most efficient indicator of 

faecal pollution, because Faecal coliform is 

only and always found in human feces. If the 

bacterium is present in the waters, it can be 

said that the waters have been polluted and 

cannot be used as a source of drinking water. 

Other coliform bacteria derived from animals 

and dead plants are called non-fecal 

coliforms.(Alaerts and Santika, 1994). Divya 

and Solomon (2016) assessed Chalakudy River 

surface water to evaluate the pollution burden 

in the river due to the presence of Coliform 

bacteria in the Chalakudy River. The study 

found that the microbial contamination was 

detected very high in the form of Total 

Coliform bacteria. The result of high Total 

Coliform bacterial content followed by water 

quality content when compared to other rivers.  

The objective of the study was to 

analyze the quantity of coliform bacteria as an 

indicator of water pollution in several 

tributaries in Purwokerto City, Banyumas 

Regency. Microbiological test that will be 

carried out are the total number calculation of 

coliforms and fecal coliforms using the Most 

Probable Number (MPN) test. Through the 

quantity of coliform bacteria, the water quality 

in several tributaries in Purwokerto City, 

Banyumas Regency can be known. 

Research Method 

 This study was conducted in several 

tributaries in the Purwokerto City Banyumas 

Regency namely Raden River (Upstream 7o 

22’ 56,172” S 109o 14’ 22,618” E - 

Downstream 7o 26’ 35,254” S 109o 15’ 

47,588” E), Caban River (Upstream 7o 23’ 

48,570” S 109o 13’ 52,644” E - Downstream 7o 

27’ 17,611” S 109o 13’ 57,353” E), Jurig River 

(Upstream 7o 23’ 47,116” S 109o 13’ 17,800” 

E - Downstream 7o 26’ 31,348” S 109o 13’ 

22,436” E) and Luhur River (Upstream 7o 24’ 

41,044” S 109o 12’ 49,064” E - Downstream 7o 

26’ 9,287” S 109o 12’ 56,790” E) in Desember 

2018. 

The method used in this study was a 

survey method applied from the upstream to 

downstream of Raden River, Caban River, 

Jurig River, Luhur River. The sampling 

technique was done by purposive sampling at 

eight observation stations with two repetitions 

in two-week intervals. One upstream regional 

station represents the area before Purwokerto 

and one downstream regional station 

represents the area after Purwokerto. A total of 

100 ml of sample was put into a sterile bottle 

and placed in a cool box to be taken to the 

laboratory. 

The quantity of coliform bacteria 

determined in this study was total coliform and 

fecal coliform which followed the MPN 

method according to Waluyo (2009) 

procedure. Lactose Broth (LB) tubes which 

showed positive results were incubated in 

tubes containing media and Durham tubes. 

Coliform bacteria determined by incubation 

were kept at 37oC for 2x24 hours. 

Data analysis was performed using 

qualitative analysis technique. The analysis 

results were compared with environmental 

quality standards according to Government 

Regulation No. 82 of 2001 concerning 

Management of Water Quality and Water 

Pollution Control. The class IV quality 

standards was used as a comparison, that is 

water which designation can be used to irrigate 

crops and or other uses that require the same 

water quality as the purpose. The reason of the 

use of designation class IV is due to the river 

being studied is a small river and not intended 

as raw water. The river to be studied is a river 

that is mostly used for domestic waste 

disposal, hence makes it appropriate to be 

compared to class IV quality standards in 

Government Regulation No. 82 of 2001. 

Results And Discussion 

The quantity of coliform bacteria for 

fecal coliforms and total coliforms both 

upstream and downstream of the Raden River 

exceeds the threshold of quality standard. 

Fecal coliform and total coliform contained in 

the downstream was higher than the upstream. 

Fecal coliform at the upstream was 23,000 

sum/100 ml while at the downstream was 

170,000 sum/100 ml. Total coliform at the 

upstream was 49,000 sum/100 ml while at the 
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downstream was 350,000 jml/100ml. The high 

content of fecal coliform and total coliform 

greatly exceeds the quality standard where the 

quality standard for fecal coliform is 2000 

sum/100 ml while at the upstream part of the 

Raden river waters was 23,000 sum/100 ml 

and at the downstream was 170,000 sum/100 

ml. The total content of coliform exceeds the 

threshold of quality standard grade IV where 

the upstream part is 49,000 sum/100 ml and 

the downstream part is 350,000 sum/100 ml 

(Figure 1). 

High bacterial content in the Raden 

River is thought to be caused by dense 

settlements on the riparian zoneThe majority 

of the settlements on the riparian zone 

allegedly disposed of domestic waste directly 

into the river which is indicated by the large 

number of pipes or sewer into the river. 

 

 

 

Figure 1.Laboratory test results for total coliform and fecal coliform quantities in the Raden River 

 

 Microbiological parameters exceed the 

threshold of quality standard both for upstream 

and downstream parts. The content of fecal 

coliform and total coliform in the downstream 

was higher than the upstream. Fecal coliform 

in the upstream part was 130,000 ml/100 ml 

while at the downstream partwas 540,000 

ml/100 ml. Total coliform in the upstream part 

was 130,000 sum/100 ml while in the 

downstream part was 540,000 sum/100 ml. On 

the other hand, the high content of fecal 

coliform and total coliform was very far 

exceeding the quality standard for fecal 

coliform quality standard that was 2,000 

sum/100 ml while in the Jurig river was 

130,000 sum/100 ml for the upstream part and 

540,000 sum/100 ml for the downstream part. 

Furthermore, the total coliform content 

exceeds the threshold of quality standard of 

130,000 sum/100 ml in the upstream and 

540,000 sum/100 ml in the downstream. The 

high content of fecal coliform and total 

coliform bacteria in the Jurig River is due to 

the large number of settlements along the 

riparian zone. Domestic waste disposed of by 

residents generally contains a lot of organic 

material so that there are many 

microorganisms contained in Jurig River.

 

 

Figure 2.Laboratory test results for total coliform and fecal coliform quantities in the Jurig River 
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 Microbiological parameters exceed the 

threshold of quality standard for both upstream 

and downstream parts. The fecal coliform and 

total coliform contents in the downstream part 

were the same as the upstream part. Fecal 

coliform in the upstream part was 350,000 

sum/100 ml while in the downstream part was 

350,000 sum/100 ml. The total coliform in the 

upstream was 350,000 ml/100 ml while in the 

downstream was 350,000 ml/100 ml. The high 

content of fecal coliform and total coliform 

greatly exceeds the quality standard where the 

quality standard for fecal coliform was 2,000 

sum/100 ml while in Caban river waters was 

350,000 sum/100 ml in the upstream and 

350,000 sum/100 ml in the downstream. The 

total coliform content exceeds the threshold of 

quality standard where the upstream part was 

350,000 sum/100 ml and the downstream part 

was 350,000 sum/100 ml. The high content of 

fecal coliform and total coliform bacteria in the 

Caban River is due to the large number of 

settlements along the riparian zone. Domestic 

waste that is disposed of generally contains a 

lot of organic material so that there are many 

microorganisms contained in the Caban River.  

 

 

Figure 3.Laboratory test results for total coliform and fecal coliform quantities in the Caban River 

 

 Microbiological parameters exceed the 

threshold of quality standard Grade IV for both 

the upstream and downstream parts. The high 

coliform and colifecal in the Luhur River is 

due to the large amount of domestic waste 

entering the water body. Furthermore, 

microbiological parameters exceed the 

threshold of quality standard for both upstream 

and downstream parts. The fecal coliform and 

total coliform contents in the downstream were 

the same as the upstream. Fecal coliform 

upstream was 350,000 sum/100 ml while 

downstream was 110,000 sum/100 ml. Total 

coliform in the upstream was 350,000 sum/100 

ml while in the downstream was 140,000 

sum/100 ml. The high content of fecal 

coliform and total coliform greatly exceeds the 

threshold of quality standard where the quality 

standard for fecal coliform was 2,000 sum/100 

ml while the upstream and downstream parts 

of Luhur River were 350,000 sum/100 ml and 

110,000 sum/100 ml, respectively. 

Subsequently, the total coliform content 

exceeds the threshold of quality standard 

where the upstream part was 350,000 sum/100 

ml and the downstream part was 140,000 

sum/100 ml. The high content of fecal 

coliform and total coliform bacteria in the 

Luhur River is due to the large number of 

settlements along the riparian zone. Domestic 

waste that is disposed of to the waters 

generally contains a lot of organic material so 

that there are many microorganisms contained 

in the Luhur River.

 

 

Figure 4.Laboratory test results for total coliform and fecal coliform quantities in the Luhur River 
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As seen at Figure 5,coliform quantities 

in all rivers exceed the threshold of quality 

standard. The highest total coliform was in the 

Caban River of 350,000 ml/100 ml while the 

lowest total coliform was in the Raden River 

which of 199,500 ml/100 ml. The highest fecal 

coliform was in the Caban River of 350,000 

ml/100 ml while the lowest fecal coliform was 

in the Raden River of 96,500 ml/100 ml. The 

total coliform and fecal coliform of each river 

exceeds the threshold of quality standard due 

to dense settlements along the river flow or 

theriparian zone. A majority of settlements 

around the riparian zone disposed of domestic 

waste directly into the river. The disposal of 

domestic waste was very influential on river 

water quality(Figure 6). Domestic waste 

contains high organic matter. This is in 

accordance with research conducted by Bahri 

et al. (2015) that a high total coliform is caused 

by high organic matter content in the waters. 

The presence of coliform bacteria may 

represent the river quality. Fecal coliform 

content concentration will increase in urban 

river areas along with the increase in river flow 

and rainfall (Sanders et.al, 2013). 

 

 

Figure 5. Laboratory test results for coliform quantity in several tributaries in the Raden River of Purwokerto 

City Banyumas Regency 

 

 
Figure 5. Small Rivers in the City of Purwokerto, Banyumas Regency 

 

Conclusion 

The quantity of coliform bacteria in 

several tributaries in Purwokerto City, 

Banyumas Regency is very high both for total 

coliform and fecal coliform, which exceeds the 

water quality standard of class IV. 
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