
Volume 4 • Issue 2 • 1000199
J Trop Dis
ISSN: 2329-891X JTD, an open access journal 

Research Article Open Access

Nurtjahyani and Robihah, J Trop Dis 2016, 4:2 
DOI: 10.4172/2329-891X.1000199

Review Open Access

ISSN: 2329-891X

The Identification of Microbial Characteristics and Number of Colonies 
Isolated From River Water in the Region of Mulyoagung Singgahan Tuban
Supiana Dian Nurtjahyani* and dan Zainatur Robihah
Program of Biology Science Faculty of Teaching and Education PGRI University Ronggolawe Tuban, Indonesia

*Corresponding author: Supiana Dian Nurtjahyani, Program of Biology Science
Faculty of Teaching and Education PGRI University Ronggolawe Tuban, Indonesia, 
Tel: 62356322233; E-mail: diantbn@yahoo.co.id

Received  November 05, 2015; Accepted  January 07, 2016; Published  January 14, 2016

Citation: Nurtjahyani SD, Robihah DZ (2016)  The Identification of Microbial 
Characteristics and Number of Colonies Isolated From River Water in the Region of 
Mulyoagung Singgahan Tuban. J Trop Dis 4: 199. doi:10.4172/2329-891X.1000199

Copyright: © 2016 Nurtjahyani SD, et al. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Keywords:  Nglirip River; Pour cup method; Gram staining; Gram-
negative bacteria

Background
Indonesia is a rich country of water resources which can be seen from 

the potential availability of surface water especially River. River is one 
source of fresh water flowing from upstream to downstream which has 
a lower surface of the earth’s surface and the flow will lead to sea, lakes, 
swamps, and others. 

Water has a major role in the metabolism mainly because it has an 
important role in digestion, food absorption, and transport nutrients in the 
body [1]. Water also can play a role in the spread of bacteria, so that when 
water contaminated with this bacteria for human consumption, it will have 
implications for the human health [2].

Nglirip River is located in the village of Mulyoagung, District Singgahan, 
Tuban precisely in Jojogan village. Nglirip River is sourced from wellspring 
Krawak and it has canal of Nglirip waterfall [3]. Nglirip River used as a 
source for people around meeting the needs of water daily for domestic 
use, irrigation farming, and in some people often bathe there. On behalf of 
the importance, the water of Nglirip River must be into the first category 
which means the water does not contain hazardous materials either from a 
chemical or biological. The parameter of indication of bacteriological water 
quality is the basis. Due to water contamination by pathogenic bacteria can 
be the cause of environmentally-based-diseases such as diarrhea [4,5].

The isolation of bacteria is one of the techniques of growing bacteria in 
a medium that is not its origin place. The media in the isolation microbes 
takes an important role in the growth of microbes [6]. Microbial cells are 
still alive, will be able to grow and develop to form colonies in the same type 
that can be calculated directly without using a microscope. Observation 
using microscope done by gram staining in advance to determine the 
morphology and type of bacteria.

The result of research conducted by [1] in India showed that gram-
negative bacteria E. coli bacteria in the water was the majority of the lake. 
The bacteria Escherichia coli which is gram-negative bacteria are rod-
shaped and classified in the class of coliform bacteria. Wherein the 
bacteria are generally found in water contaminated by feces or feces 
of living creatures, especially mamalia. This study aims to identify the 

characteristics of microbial colonies were isolated from River water in 
the village Nglirip Mulyoagung Singgahan District of Tuban and to 
determine the differences of microbial colonies number on the different 
dilutions.

Method
Determination of point sample

The sampling method is purposive sampling which is the procedure 
performed by some of the considerations made by the researcher 
[7]. The consideration is such suspecting source that can represent 
throughout of the Nglirip River. The location of sampling can be shown 
in (Figure 1) [8]. From the map image which has a scale of 1: 1000 m 
is the location of water sampling Nglirip River is marked with a round 
symbol and green. Yellow symbols indicate areas or regions around the 
Nglirip River.

Sample preparation

The sample obtained from Nglirip River was added to a glass jar 
that had been sterilized and placed inside boxes containing ice to be 
brought to the laboratory for examination. The dilution was performed 
stratified, sample dilution began from diluent 10-1 then continued dilution 
used in this study was 10-5 and 10-6. The 10-1 dilution was done by taking a 1 
ml water sample added by 9 ml of water aquades so on and the 10-5 dilution 
was done by taking 1 ml of sample dilution 10-4 added by 9 ml of distilled 
water and dilution 10-6 by taking 1 ml of sample dilution 10-5 added by 9 
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Figure 1: The map of collecting sample.

ml of distilled water.

Procedure

The medium used was a nutrient agar medium (NA) that has solidified 
on the cup petri, it was around 1 ml from 10-6 and 10-5 dilution. Incubation 
growth of microbes performed for 24 hours at room temperature. After 
that microbial colonies were observed in terms of color and shape. 

The gram staining was done by taking the size of needle use microbial 
colonies and then performed gram staining and observed under a 
microscope. The observed parameters were the shape and type of bacteria 
that were observed under a microscope. The Observation was conducted 
within 1 × 24 hours. Parameter observations include color colonies, the 
number of colonies, the bacteria form colonies and groups with the Gram 
stain.

Result and Discussion
The data was calculated by the number of microbial colonies using cup 

count method and presented in (Table 1).

To test whether there was any difference between the amount of 
microbial colonies of  dilution 10-6 and 10-5, the Mann-Whitney test was 
conducted. This test was an alternative to the t test for two independent 
samples. Mann-Whitney test was done because in this study, the amount of 
data was limited (Table 2).

From the ranks table, it can be obtained information that the 
number of ratings data on the number of microbial colonies at 10-5 
dilution is 11.50 and the number of ratings data on the number of 
microbial colonies at 10-6 dilution is 9.50 (Table 3).

So in conclusion, there is no difference in the number of significant 
microbial colonies between dilutions 10-5 and 10-6 dilutions (Table 4 and 5).

The results of bacteria cultivation on agar media can be seen in 
(Figure 2). The black arrows indicate one of the microbial colonies 
growing on an agar medium. Gram staining results can be seen in 
(Figures 3 and 4).

Discussion
The isolation of microbes from the River Nglirip was cultured 

in media Nutrient Agar (NA). Media NA is also commonly used for 
breeding media microbes isolated from the water and it is very easy 
to freeze. Observation of morphological characteristics of microbial 
breeding result is milky white with different sizes and different amounts. 
On dilution 10-5 and 10-6 dilution had the same form microbial colonies, 
those were small round spots or round, large round and curved at the 
edge of the cup. Those had different amounts of each dilution was in the 
form of microbial colonies are small round at 10-5 dilution amounted to 
161 colonies and dilution 10-6 amounted to 109 colonies of microbes. 
For the large round-shaped colonies on 10-5 dilution amounted to 9 
colony mikroba. Though at 10-6 dilution amounted to 6 colonies of 
microbes. Microbial colonies curved shape between each dilution 
amounted to the same that each one colony of microbes. At 10-5 dilution, 
the number of colonies of microbes more than 10-6 dilution due to the 
high dilution could affect the amount of microbes in it. The higher 
dilution, the fewer microbes were detected or that of the sample. One 
of the goals for the thinning was to reduce the density of the microbes 
in the sample. From the results Mann-Whitney Test was no significant 
difference between the dilution 10-5 dilution 10-6 for judging the results 
were only slightly adrift because of only one level of dilution. According 
in the identification of bacterial colonies characteristic it is essential 

Characteristics Number Colony Color Colony 
Shape

Colony 
Number

Dilution 10-5 Milky White

Small round 161 cfu

Big round 9 cfu

Curved 1 cfu

Dilution 10-6 Milky White

Small round 109 cfu

Big round 6 cfu

Curved 1 cfu

Table 1: The data of identification result of microbial colonies and the calculation 
of total colonies microbes.

Colony 
Number

dilution 0,00001 3 3.83 11.50

dilution 0,000001 3 3.17 9.50

Total 6   

Table 2: To test whether there was any difference between the amount of microbial 
colonies of dilution 10-6 and 10-5, the Mann-Whitney test was conducted.

 Colony Number

Mann-Whitney U 3.500

Wilcoxon W 9.500

Z -0.443

Asymp. Sig. (2-tailed) 0.658

Exact Sig. [2*(1-tailed Sig.)] 0.700a

a. Not corrected for ties.
b. Grouping Variable: Karateristik
Interpretation Result Analysis
Table 3: Test Statisticsb

 Characteristics N Mean 
Rank

Sum of 
Ranks

Colony Number

dilution 0,00001 3 3.83 11.50

dilution 0,000001 3 3.17 9.50

Total 6   

Table 4: Ranks

that includes shape, size, color and biochemical tests.

The Gram staining aims to identify groups of bacteria among gram-
positive and gram-negative. At the gram stain using crystal violet, 
safranin, iodine and alcohol. Crystal violet dye is a major to be bound by 
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Figure 2: The result of breeding microbes on Media NA with (A) Dilution 
10-5 and (B) Dilution 10-6 The next method was a gram staining method to 
determine the type and shape of the cells of bacteria isolated from River water 
Nglirip. 

Figure 3: The Results of Gram stain Microbes in dilution 10-5 with a magnification 
of 1,000 times.

 
Figure 4: The Results of Gram stain Microbes in dilution 10-6 with a 
magnification of 1,000 times.

lose a complex of crystal violet purple color at the time of flushing with 
alcohol but then stained by safranin that match the color of the cells 
appear red or pink. The basic difference between gram-positive and 
gram-negative bacteria is the component of the cell wall. Gram-positive 
bacteria have a single membrane coated with a thick peptidoglycan. 
Meanwhile, gram-negative bacteria, peptidoglikannya thin layer so it 
can absorb the secondary colors [6,10].

The obtained microbial colonies gram staining results and 
observation under a microscope had features such as red and rod-
shaped. These characteristics indicated that the bacteria including 
gram-negative bacteria. Presence of gram-negative bacteria in the River, 
proving that Nglirip River polluted by manure or feces and suspected to 
contain pathogenic bacteria. Bacterial pathogens were waters, most of 
whom are of the type of fecal coliform bacteria [1,2,11-13]. In general, 
fecal coliform bacteria that existed on the waters are due to the type of 
Escherichia coli can survive outside the digestive system. The presence 
of these bacteria in the water is not harmful, but indicates the presence 
of other pathogenic bacteria [14]. There are several strains of E.coli 
that if it gets into the digestive system will result in stomach diseases 
such as diarrhea [10]. Therefore, polluted River water and detected the 
presence of bacteria indicators, unfit to be used for drinking water as 
well as for daily needs in domestic activities.

Conclusion 
Based on the results of research and discussion, it can be concluded 

that the characteristics microbial colony isolated from the water of 
Nglirip River, Mulyoagung Singgahan Tuban area is milky white, 
spherical shape and the majority belonged to Gram-negative bacteria 
that form the stem. And there was no significant difference between the 
number of microbial colonies 10-5 dan dilution 10-6.
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 Jumlah Koloni Mikroba
Mann-Whitney U 3,500

Wilcoxon W 9,500
Z -,443

Asymp. Sig. (2-tailed) ,658
Exact Sig. [2*(1-tailed Sig.)] ,700a

a. Not corrected for ties.
b. Grouping Variable: Karateristik

Table 5: From the above Table Test Statistics can be known Asymp. Sig. (2-tailed) 
of 0.658 greater than is 0.05 then the decision is that we get the same also, that 
H0 is accepted.

bacterial peptidoglycan and will be retained on gram-positive bacteria. 
Iodine is a gram staining material that serves to attach the main dye in 
bacteria and forms a complex iodine-violet. Alcohol is used as a laxative 
ingredient primary colors so as to be able to bind to bacterial secondary 
colors are safranin. Safranin as a secondary dye [9].

The results from staining gram, gram-positive bacteria would be 
obtained if these microbes could withstand complex primary colors 
purple crystal violet until the end of the procedure the cells appear 
dark purple or blue. As for the gram-negative bacteria, organisms will 



Citation: Nurtjahyani SD, Robihah DZ (2016)  The Identification of Microbial Characteristics and Number of Colonies Isolated From River Water in the Region of 
Mulyoagung Singgahan Tuban. J Trop Dis 4: 199. doi:10.4172/2329-891X.1000199

Page 4 of 4

Volume 4 • Issue 2 • 1000199
J Trop Dis
ISSN: 2329-891X JTD, an open access journal 

References

1. Panneerselvam A, Arumugam G (2012) Isolation and Identification of Bacteria 
from Lake Water in and Around Ranipet Area. Vellore District 3: 1008-1011.

2. Mulamattathil SG, Bezuidenhout C, Mbewe M, Ateba CA (2014) Isolation of 
Environmental Bacteria from Surface and Drinking Water in Mafikeng, South 
Africa, and Characterization Using Their Antibiotic Resistance Profiles. Journal 
of Pathogens 1-11.

3. Tourism and Nglirip, Singgahan District.

4. http://www.slideshare.net/infosanitasi/pp-82-th-2001-pengelolaan-kualitas-air-
dan-pengendalian-pencemaran-air 

5. Pebriadi D (2013) Relationship between the river and water use Pontianak. 
Pontianak NIM I11109068. 

6. Pelczar MJ, Chan ECS (2008) Basics of Microbiology. UI Press, Jakarta.

7. Effendi H (2003) Study of Water Quality and Environmental Water Resources
Management. Kanisius, Yogyakarta, Indonesia. 

8. Google Map. Map of River Park Ngliriop. Accessed on 27 February, 2015.

9. Kawuri (2007) Textbook of Pharmaceutical Microbiology. UNUD: Bukit 
Jimbaran.

10. Hadioetomo RS (1993) Basic Microbiology in Basic Laboratory Techniques and 
Procedures. Jakarta: PT. Gramedia.

11. Sartika RA, Indrawani YM, Sudiarti T (2005) Microbiological analysis of 
Escherichia coli O157: H7 on beef animal processed in the production process. 
Makara, Kesehatan 9: 23-28.

12. Tururaja T, Mogea R (2012) Coliform bacteria in the waters of the Gulf 
Doreri, Manokwari Aspects of Marine Pollution and Identikasi Species. ILMU 
KELAUTAN Maret 15: 47-52.

13. Saleem S, Kamili AN, Kakru DK, Bandh SA, Ganai BA (2011) Isolation, 
identification and seasonal distribution of bacteria in Dal Lake, Kashmir. Int J 
Environ Sci 2: 185-193.

14. Melliawati R (2009) Escherichia coli in Human Life. Staf Peneliti bioteknologi-
LIPI.

http://www.ijpba.info/ijpba/index.php/ijpba/article/view/801
http://www.ijpba.info/ijpba/index.php/ijpba/article/view/801
http://www.hindawi.com/journals/jpath/2014/371208/
http://www.hindawi.com/journals/jpath/2014/371208/
http://www.hindawi.com/journals/jpath/2014/371208/
http://www.hindawi.com/journals/jpath/2014/371208/
http://www.slideshare.net/infosanitasi/pp-82-th-2001-pengelolaan-kualitas-air-dan-pengendalian-pencemaran-air
http://www.slideshare.net/infosanitasi/pp-82-th-2001-pengelolaan-kualitas-air-dan-pengendalian-pencemaran-air
http://repository.ui.ac.id/dokumen/lihat/104.pdf
http://repository.ui.ac.id/dokumen/lihat/104.pdf
http://repository.ui.ac.id/dokumen/lihat/104.pdf
http://www.ejournal.undip.ac.id/index.php/ijms/article/view/1409
http://www.ejournal.undip.ac.id/index.php/ijms/article/view/1409
http://www.ejournal.undip.ac.id/index.php/ijms/article/view/1409
http://www.indianjournals.com/ijor.aspx?target=ijor:ijes&volume=2&issue=1&article=019
http://www.indianjournals.com/ijor.aspx?target=ijor:ijes&volume=2&issue=1&article=019
http://www.indianjournals.com/ijor.aspx?target=ijor:ijes&volume=2&issue=1&article=019

	Abstract
	Corresponding author
	Keywords
	Background
	Method
	Determination of point sample
	Sample preparation
	Procedure

	Result and Discussion
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Discussion
	Conclusion 
	Acknowledgements 
	References

