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ABSTRACT   

Feces-contaminated water is a vehicle of transmission of potentially pathogenic 
microorganisms responsible for illnesses that represent main causes of death 
worldwide. A protocol for detection of intestinal parasites in great volumes of water 
was optimized. It includes: membrane filtration, mechanical agitation with 
detergent, centrifugation, chemical concentration with Mini Parasep® and 
microscopic examination. From samples of feces-contaminated water containing 
parasitic forms, a total recovery percentage of 85.7 % of parasites was achieved 
after tests. This procedure provides a useful alternative method that could be 
subjected to validation as a routine methodology in the diagnosis of microbiological 
water quality.   
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RESUMEN   

El agua contaminada con heces es un vehículo de transmisión de microorganismos 
potencialmente patógenos causantes de enfermedades que constituyen causas 
principales de muerte a nivel mundial. Se optimizó un protocolo para la detección 
de parásitos intestinales en grandes volúmenes de agua. Este incluye: filtración por 
membrana, agitación mecánica con detergente, centrifugación, concentración 
química con Mini Parasep® y examen microscópico. En muestras de agua 
contaminada con heces que contenían formas parasitarias, se obtuvo un porcentaje 
de recuperación total del 85.7 % de estas formas después de aplicar el protocolo. El 
procedimiento constituye un método alternativo que podría someterse a validación 
como metodología habitual para el diagnóstico de la calidad microbiológica del 
agua.   

Palabras clave: parasitología; enfermedades transmitidas por el agua; calidad del 
agua.   

  

   

   

Human or animal feces-contaminated water is a vehicle of transmission of 
potentially pathogenic microorganisms, responsible for illnesses that represent one 
of the main causes of death worldwide.1-3 Drinking water safety is regulated by both 
national and international standards that aim for a reduction of the risks associated 
to its consumption,4 being microorganisms, the most important aspect to be 
evaluated.1   

At least 99 water-transmitted disease outbreaks reported worldwide as of 2010, 
were caused by parasites.2,3 Cryptosporidium spp., the main responsible organism, 
has caused the death of thousands of people, both in countries with deficiencies in 
drinking water quality surveillance programs, as well as countries with great quality 
standards.3,4 During the drinking water treatments, the parasitic forms through 
water transmission have a great survival capacity to different environmental 
elements and physicochemical treatments and disinfection, which allow them to 
persist and maintain their pathogenic capacity.4,5   

The microbiological quality of water has been evaluated mainly through parasitic 
and bacterial-origin bioindicators,6 determining their presence is necessary for 
identifying the pathogens that put entire communities at risk.7 Research of 
watertransmitted parasites has become more important in the last years, and the 
World Health Organization has suggested the creation of a protocol that includes 
their study in microbiologic water assessments.5   

In order to detect parasites in great water volumes, it is necessary to concentrate 
them8 by using traditional reactants, instruments and specialized protocols.2,6,8-10 
Several different density gradient based methods have been described, which allow 
phase separation and the consequent shape recovery;4 however, comparative 
studies have determined that these techniques have low specificity and propose 
finding more efficient alternatives in detection of the parasitic charge in drinking 
water.11 A protocol for such optimization was developed in this work, which 
includes: membrane filtration, mechanic agitation with detergent, centrifugation 
and chemical concentration through Mini Parasep ® for detection of parasites in 
great water volumes.   
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The protocol evaluated in the present work (Fig.) and described below, was based 
on the instructions by Pérez et al., Alarcon et al., Jara et al., and Saens et al.  
4,6,11,12 using a water sample contaminated with parasitic forms of different nature 
(table).   

Step 1. Sample preparation: Each liter of water Type I (ultra-pure water 18.2  

MΩ.cm at 25 ºC Synergy® Millipore system) was contaminated with 500 μL of the 
water contaminated sample (table). This procedure was performed three times 
followed by magnetic agitation for 10 min.   

  

Step 2. Membrane filtration: The membrane filtration method described by Pérez et 
al. 4 was implemented with the following modifications: the water sample volume 
was passed through membranes (0.45 µm, Millipore®), until reaching its saturation 
point; the filtered liquid was then refiltered using 0.2 µm (Millipore®) membranes 
until reaching its saturation point, thus guaranteeing filtration of all the water.  Step 
3. Mechanic agitation with detergent: Each 0.2 and 0.45 µm membrane used in the 
step above was cut with sterile scissors into 1 cm-wide segments. The segments 
corresponding to the three membranes were submerged in conical cubes containing 
50 mL of Tween 80 at 0.1 % and agitated mechanically with vortex at 45 times 
gravity (×g). This step was followed by agitation with a glass stirring rod until the 
saturation material detached from the membranes, which were then discarded 
using sterile tongs.   
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Step 4. Centrifugation and microscopic evaluation: The tubes were centrifuged for  

10 min at 3 000 rpm and the supernatant was discarded. The sediment was diluted 
in 500 µL NaCl at 0.85 %, submitted to vortex agitation and divided into two 
fractions: one for the wet- mount method, direct sediment reading and modified  
Ziehl Neelsen, (Merck KGaA, Darmstadt, Germany) and Field colorings (Químicos 
Albor, Bogotá, Colombia), and another one for the chemical concentration method.   

Step 5. Chemical concentration with Mini Parasep® Solvent Free and microscopic 
evaluation: The density-based concentration process proposed by Pérez et al., was 
replaced by the commercial Mini Parasep® Faecal Parasite Concentrator method, 
following the manufacturer's instructions of dry samples, using 500 µL of sediment 
in each tube. Microscopic evaluations of both the fresh sediment and through 
modified Ziehl Neelsen coloring as well as Field colorings were performed.   

The concentration protocol used in the present work allowed for recovery of 85.7 % 
of parasitic forms in the initial contaminated sample, performing microscopic 
evaluation in two different moments (step 4 and step 5) (Fig.). This finding 
suggests that with the suggested optimization process, a high recovery percentage 
is achieved, notably increasing the possibility of parasites detection in great water 
volumes. The parasites recovered in Step 4 (table), corresponded to 42.8 % (6/14) 
of the total contained in the initial sample. In Step 5, a 71.4 % (10/14) recovery 
was achieved. However, the parasites recovered in both cases corresponded to 
28.57 % (4/14) of the total parasites, which shows the importance of performing 
readings in both steps.  
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Chilomastix mesnili cysts were not observed after the treatment. Nevertheless, 
since equally small or even smaller forms such as Entamoeba hartmanni y 
Endolimax nana were detected (6-8 μm), failure to recover small parasitic forms 
cannot be attributed to procedure limitations.   

The lack of recovery of Iodamoeba bütschlii and Endolimax nana cysts in Step 5, 
evident also in Step 4, could be related to a low parasitic charge of these species in  
the initial sample, or to the sensitivity of the microscopic evaluation ─for 
Iodamoeba bütschlii, is 50 % and for Endolimax nana, 89 %.13   

On the other hand, recovery of Balantidium coli trophozoites was not observed, as 
expected, given the fact that the mobile forms of these parasites are susceptible to 
degradation during concentration processes.14   

The requirements of high cost technologies used for recovery of parasites from 
water samples has motivated the search of equally efficient and less costly 
methodologies. In this regard, the method integration attempted in the present 
work ─membrane filtration, mechanic agitation, centrifugation, chemical 
concentration, direct and by coloring microscopical exam─ allowed the recovery of 
the greatest amount of parasitic forms present in water, with methodologies that do 
not require major investments.   

The chemical concentration process was fast and favored the optimization of 
laboratory resources. It also increased the probability of detection of parasitic 
forms, achieving separation of big particles that otherwise could sediment in the 
conical tube during centrifugation. The sensitivity of this kit has been previously 
described, for eggs and helminths larvae, protozoa cysts and oocysts such as: 
Hypmenolepis nana,Schistosoma mansoni, Ancylostoma spp., Strongyloides 
stercoralis, Ascaris lumbricoides, Entamoeba coli, Giardia lamblia, complex  

Entamoeba, among others.12 The use of modified Ziehl Neelsen and Field colorings 
allowed the visualization of acid-alcohol resistant parasitic forms (Cryptosporidium 
spp oocysts) and the staining of nucleic acids, increasing the morphologic definition 
and the valuation of diagnostic characteristics of specie.15   

The procedure evaluated in the present work suggests an alternative and reliable 
tool for concentrating and detecting parasitic forms in the monitoring of drinking 
and non-drinking water. It is particularly optimal to be applied in developing 
countries where resources are scarce, in areas without access to specialized 
laboratories, where monitoring of drinking water is necessary to avoid spreading of 
waterborne diseases.  
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