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ABSTRACT

CAPURAS, FRINZ NATHANIEL M., Department of Biological Sciences,
College of Science, Central Luzon State University, Science City of Munoz, Nueva Ecija,
Philippines, JULY 2023, DETECTION AND MONITORING OF COLIFORM IN
DRINKING WATER SYSTEM USED IN BARANGAY MATIAS, TALAVERA,
NUEVA ECIJA AND ITS ANTIBIOTIC SENSITIVITY PROFILES

Adwviser: FEDERICO G. PINEDA, M.Sc.

Access to clean water is a basic human right and is essential for the survival of
living organisms. Water also serves as a vehicle for the transportation of microorganisms,
meluding human-associated bacteria. The study aimed to detect the presence of coliform
bacteria in ten drinking water samples obtained from tap and manual water hand pumps.
The results revealed that all tap water samples, tested negative for coliform detection,
except for one sample which is utility water 4. In contrast, all samples from manual hand
pumps tested positive for coliform, except for one sample which 1s ground water 3. Further
analysis indicated that four out of the five samples that are tested to be positive for coliform
contained the indicator organism, Kscherichia coli, while ground water 2 did not.
Antimicrobial susceptibility testing of the £. coli 1solates showed that all were resistant to
at least onc antimicrobial, except for the isolate from ground water 1, which exhibited
multidrug resistance to five antumcrobials. These findings provide valuable data for
assessing and addressing water potability issues associated with manual hand pumps, and
emphasize the importance of continuous monitoring of tap water quality. All of the water
from the sampling sites tested are potable, except for the locations where the presence of

coliform was detected.

Kevwords: antimicrobial susceptibility testing; coliform; drinking water

xi



LITERATURE CITED

Abushaheen, M. A, Muzaheed, Iatani, A. J., Alosaimi, M. F., Mansy, W., George, M.,
Acharya, S., Rathod, S, Jhugroo, P. (2020). Antimicrobial resistance,

1113{:]]3111'51_115 and 1ts climcal significance. Dm Disease-a-monih, 66(6), 100971.
hitps://doi org/10.1016/ disamonth.2020.100971

Ahmed. -] ‘Biﬂtd}’a? S., Acharjee, M., & Rahman, T. (201%). Qualitative analysis of
drinking water through the most probable number (MPN) method. Stamford
Journal of Microbiology, 3(1), 9-16. https://doi.org/10.3329/sjm v3i1.22745

Allocati, N., Mc'l_ﬂulli, M., Alexeyev, M., & Di Ilio, C. (2013). Escherichia coli in Europe:
an overview. fnternational Journal of Environmental Research and Public Health,
10(12), 6235-6254, https://doi.org/10.3390/ijerph10126235

Alvarez, N, L., Pineda, F. G., & Valentino, M. I. V. (2017). Safe and potable water for the
community-Seience City of Munoz T.UJ.B.LG. project in focus and the Central
Luzon State University water potability testing activity, Jnternational Journal of
Agricultural Technology, 13, 1729-1736.
https:/fwww.cahdirect.org/cabdirect/abstract/20 183304171

Amato, H., Wong, N. M, Pele, C., Taylor, K., Price, L. B., Altabet, M. A., Jordan, T. H.,
& Graham, J. P. (2020). Effects of concentrated poultry operations and cropland
manure application on antibiotic resistant Escherichia coli and nutrient pollution in
Chesapeake Bay watersheds. Science of the Total Environment, 735, 139401,
https://dol.org/10.1016/4 .scitoteny.2020.139401

Aryal, 8. (2022). E  coli (Escherichia colij - an  overview.
https://microbenotes.com/eschenchia-coli-e-coli/

Asian Development Bank, (2013). Philippines water supply and sanitation sector
sssessment, strategy, and road map. https://www adb.org/documents/philippines-
water-supplv-and-sanitation-sector-assessment-strategy-and-road-map

Balaraman, R. M., Sajeev, S. K., Thampy, S., Guravayurappan, K., & Sweetlin. A. P.
(2017). Bacteriological analysis of drinking water by MPN method from Chennai,
India. JOSR Journal of Environmental Sctence, Toxicology and Food Technology,
1I(T), 57-64. DOI: 10.9790/2402-1107025764

Cabral, J. P. 8. (2010). Water microbiology. bacterial pathogens and water. Infernational
Jouwrnal of Environmental Research and Public Health, 7(10), 3657-3703,
https://doi.org/10.3390/ijerph7 103657

Cambarihan, S. D., Patricio, E. R. P., & Lumogdang, L. P. (2022), Detection and
enumeration of coliforms in drinking water sources n the selected barangay in



34

Santa Maria, Davao Oceidental

Philippi sian . " F-7 -
https://doi. ilippines. Asian Jowrnal of Biology, 1-7.

org/10.9734/aj0b/2022/%15i130227

L“mﬂlffﬁm”m A., Gonzalez-Nufiez, E., Vidal, J. E., Flores-Villasefior, I, & Leén-

:;‘“31";3*5% N. (2013). Prevalence and antibiotic resistance profiles of diarrheagenic

- €0l strains 1solated from food items in northwestern Mexico. fnternational
Journal of

_ Ioad Microbiology, 164(1), 3645,
lmps,.'f.fdm.org.f’lII!_lDlEi#j_ijfoudmicm_Eﬂ13_(]3.02[} -

Chait, R;: Vetsigian, K, & Kishonjr, R. (2011). What counters antibiotic resistance in
nature? Narure Chemical Biology, 8(1), 2-5. https://doi.org/10.1038/nchembio. 745

Deshmukh, R A., Joshi, K., Bhand, S., & Roy, U. (2016). Recent developments in
detection and enumeration of waterborne bacieria: 2 retrospective minireview,
Mtcrobiology Open, 5(6), 901-922. https/doi org/10.1002/mbo3.383

Ldberg, Si C.” Rice, E, W Barlin: R.J, & Allen, M. T. (2000). E coli: the best biological
drinking water indicator for public health protection. Journal of Applied

Microbiology, 88(S1), 1065-1168S. https://doi.org/10.1111/.1365-
2672.2000.th05338 x

Faria, C., ‘-.rfaz-Murleira, L, Serapicos, E., Nunes, O, C., & Manaia, C. M. (2009), Antibiotic
resistance 1n coagulase negative staphylococcl isolated from wastewater and

drninking water. Science of the Total Environment, 407(12). 3876-3882.
https://doi.org/10.1016/.scitotenv.2009.02.034

Ferguson, A. S, Mailloux, B. J., Ahmed, K. M., van Geen, A., McKay, L. D., & Culligan,
P. J. (2011). Hand-pumps as reservoirs for microbial contamination of well water.
Journal of Water and Health, 9(4), T08=717. https://doi.org/10.2166/wh 2011.106

Gomes, T, A, T., Elias, W. P, Scaletsky, I. C. A, Guth, B. E. C_, Rodnigues, J., Piazza, R.
M. F., De Souza Ferreira, I.. C., & Martinez, M. B. (2016). Diarrheagenic
Escherichia  coli. Braziliarn Jowrnal of  Microbiology, 47, 3-30.
https://doiorg/10.1016/).bjm.2016.10.015

Hunter, P. R. (2003). Drinking water and diarrhoeal disease due to £ coli. Journal of Water
and Health, 1(2), 65-72. https://doi.org/10.2166/wh 2003 0008

Hutchings, M. I, Truman, A. W., & Wilkinson, B. (2019). Antibiotics: past, present and

future, Churrent Opinion in Micrabinlogy, 31, 72-80.
https://doi.org/10.1016/j.mib.2019.10.008

Jorgensen, J. H., & Ferraro, M. I. (2009). Antimicrobial susceptibility testing: a review of
general principles and contemporary practices. Clinical Infections Diseases,
49(11), 1749-1755. https://doi.org/10.1086/647952



35

Kaper. J. B.,Nataro, ] P & M

- obley, H. L. T. (2004), TR
Reviews Mr’cmbfof’agy, % ( ). Pathogenic Kscherichia coli. Nature

2(2), 123-140. https://doi.org/10.1038/nrmicro818

Kardm’mi?b.Pe‘_:h?“?' 1. Hughes, D. A, & Cornaglia, G. (2007). A global survey of
: ?l 1E3Iltlgﬂehm'crs in the outpatient setting. Intesmational Jowrnal af Antimicrobial
gents, 30(6). 530-536. https://doi.org/10.1016/ jantimicag. 2007 08.005

Leminger, D. J, Roberson, I. R_, & Elvinger, .

2001). Us 1 S
to differentiate Fs (2001). Use of eosin methylene blue agar

cherichia coli from other gram-negative mastitis pathogens.
Journal | of  Velerinary Diagnostic  Investigation,  13(3), 273-275.
https://doi.org/10.1177/104063870101300319

Lﬂﬂkhail%? Terrell, C1. L., & Edson, R. S. (2011). General principles of antimicrobial
t.u.aap:y.  Mayo Clinic Proceedings, 86(2), 156-167.
hitps://doi org/10.4065/mep.2010.0639

Lestari, E. S, Scfverin, . A, & Verbrugh, H A. (2012). Antimicrobial resistance among
pathogenic  bacteria in  Southeast Asia, PubMed, 43(2), 385422
https://pubmed.ncbi.nlm nih.eov/23082591

Liu, S., Gunawan, C., Barraud, N., Rice, S. A, Harry, E. J. & Amal, R (2016).
Understanding, monitoring, and controlling biofilm growth in drinking water
distribution systems. Environmmental Science & Fechnology, 30(17), 8954-8976.
https://doi.org/10.1021/acs est 6b0083S

Madigan, M. T., Bender, K. S, Buckley D. H., Martinko, J. M., & Stahl, D. A. (2014).
Brock biology of microcrganism. Antimicrobial drug resistance (l14ed) 27, 819.
Pearson

Morrison, L., & Zembower, T. R, (2020). Antimicrobial resistance. Gastrointestinal
Endoscopy Clinics af North America, 3004, 619-635.
https://doi.org/10.1016/].giec.2020 06.004

Mulamattathil, S. G, Bezuidenhout, C. C., Mbewe, M., & Ateba, C. N. (2014). Isolation
of environmental bacteria from surface and dninking water in Mafikeng, South
Africa. and charactenization using their antibiotic resistance profiles. Journal of
Pathogens, 1-11. https://doi.org/10.1155/2014/37T208

Nagba, M. A. R. M., Palangan, N. K. M. C, Yu. L. G, Opena, E. L. L., & Baguio, M. L.
(2012). Presence of pathogenic bacteria in drinking waters of selected public
elementary schools of Iligan City, Philippines. Mindanao Journal of Science and
Technology, 10, 81-92. https:/ie] ournals ph/article phphid=6725

Olaniran. A. O, Naicker, K., & Pillay, B. (2009). Antibiotic resistance profiles of
Escherichia coli isolates from river sources in Durban, South Africa. World J
Microbiol Biotechnol, 25(10), 1743-1749, https://do1.org/10.1007/s11274-009-

0071-x



36

Odonkor, S.‘T., & Ampefo, 1. K. (2013). Escherichia coli as an indicator of bactericlogical
quality of  water: ap

i overview, Microbiol » h, 5
https://doi.org/10.408 1 /mr 2013 ¢2 A B B

Rosario-Ortiz, ¥, Rose, 1., Speight, V |, Gunten, U, V., & Schnoer, J. (2016). How do you

like SO tap water? Seience, 351(6276), 212-914
https://dot.org/10.1 126/science.aaf0953

Seas, C,;Marcn}q, M.‘, Aragon, I. C., Beneit, S., Quifionez, M., Guerra, H., & Gotuzzo, L.
(2000). Surveillance of bacterial pathogens associated with acute diarrhea in Lima,

Pem.l f{?fﬁ!ﬂﬂiiﬂ‘ﬂaf Journal  of  infectious  Diseases, #2), 96-99.
htrps;n"dm.orgﬂﬂ.lle&-IﬂlEﬂ]—QTIE(DD)G{JIQI—E

Stewart, I. R., Gast, R. I, Fujioka, R. 5., Solo-Gabriele, H. M., Meschke, 1. S., Amaral-
Zettler, ... Holland, A. F, (2008), The coastal environment and human health:

microbial indicators, pathogens, sentinels and reservoirs. Environmental Heaith,
7(2). https://dot.org/10.1 186/1476-069x-7-52-53

Szmolka, ‘!"\., & Nagy, B. (2013), Multidrug resistant commensal Escherichia coli in
ammals and its impact for public health. Frontiers in Microbiology, 4.
https://doi.org/10.3389 fmich.2013.00258

Tenover, . C. (2006). Mechanisms of antimicrobial resistance in bacteria. The American
Jowrnal of Medicine, 119(6), S3-810.
https://dot.org/10.1016/) . amjmed 2006.03.011

Tiedje, . M., Wang, I, Manaia, C. M., Virta, M., Sheng, H, Ma, L., Zhang, T., & Topp,
E. (2019). Antibiotic resistance genes in the human-impacted environment: a one
health perspective. Pedosphere, 29(3), 273-282. https://doi.org/10.1016/51002-
0160(18)60062-1

United Nations Department of Economic and Social Affairs. (2022). Human right to water
and sanitation.
https://www un.org/waterforlifedecade/human_right to water shiml

Walia. S. K. Kaiser, A, Parkash, M., & Chaudhry, G. R. (2004). Self-transmissible
? antibi:::niic resistance to ampicillin, streptomycin, and tetracyclin found in_
escherichia coli isolates from contaminated dnnking water. Jowrnal of
Environmental  Science  and  Health, Part A4, 39(3), 0651-662.
https://doi.org/10.1081/ese-12002773 ]

L ' iiru, J. (2015). Antimicrobial
Wambugu, P., Habtu, M., Impwi, P., Matiru, v'f & 1K11!'u, it
o L;%t;ceptihilit}f profiles among Escherichia coli strains isolated fmm_Attu river water
in Machakos County, Kenya. Advances in Microbiology, 05(10), 711-719.
hﬁps:h’dﬂi.ﬂrgflﬂ.423ﬁfaﬁﬂ.2ﬂl§.5l[}0?-‘1



37

World Health Organization,
f.i’.rf:ﬂrpﬂrﬂ!iﬂg
https://www . wh

(017). Guidelines for drinking-water gquality, 4th edition,

the Ist addendum.
o.mtpublications/i/item/9789241 549950



