Brazilian Journal of Microbiology (2010) 41: 15-18
ISSN 1517-8382

ENUMERATION OF HETEROTROPHIC BACTERIA IN WATER FOR DIALYSIS: COMPARISON OF THE
EFFICIENCY OF REASONER’2 AGAR AND PLATE COUNT AGAR
Adriana Bugno*, Adriana Aparecida Buzzo Almodóvar, Tatiana Caldas Pereira
Instituto Adolfo Lutz, Serviço de Medicamentos, São Paulo, SP, Brasil
Submitted: August 28, 2008; Returned to authors for corrections: November 06, 2008; Approved: July 24, 2009.

ABSTRACT
Due to the fact the incubation conditions may influence the microbiological evaluation of water for
dialysis, the objective of the present study was the comparison of the efficiency of R2A and PCA media in
the enumeration of heterotrophic bacteria in 193 samples of water collected in dialysis clinics from 12
cities in São Paulo, between October and December 2007. Results showed counts significantly greater in
R2A, suggesting that enumeration should be carried out in R2A, suggesting that enumeration should be
carried out in R2A agar associated with longer incubation times, because of the greater sensitivity.
Key words: Water for dialysis, heterotrophic bacteria, pour plate, Reasoner’2 Agar, Plate Count Agar.
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assure its chemical and microbiological quality and to prevent

insufficiency patients, used to remove waste products, excess

additional risks to the patients (4, 6, 9, 10, 11, 12, 14, 15, 16,

water and mineral salts accumulated in the organism as a

18, 22, 23).
Recognition of the potential risk that the quality of water

consequence of renal failure.
The fluid used in dialysis to facilitate the regulation of the

for dialysis may pose led to the development of criteria and
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standards for this water, determined by several organs and

plasma is mainly made up of treated water mixed with a

commissions, such as the European Pharmacopoeia (9, 10, 15,
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the contamination of the blood with bacteria from the dialysis

bacteria in treated water collected from different dialysis

fluid. However, infections may still occur when membrane

clinics in the city of São Paulo and other cities in the Grande

integrity is compromised, when microbial contamination of the

São Paulo region, from October and December 2007. The

water is high or when contamination occurs during the

study was carried out to compare the efficiency of R2A and

reutilization of the dialysis machines (3, 13, 14, 16, 22).

PCA in the enumeration of heterotrophic bacteria. PCA was
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of
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microorganisms in water include plate counts, membrane

A total of 193 samples of treated water were collected in

filtration and the most probable number technique (17). As

dialysis clinics in the city of São Paulo and in other cities in the

occurs

of
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microorganism enumeration are influenced by culture media
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results

There are two basic culture media used in microbiological

water to flow for two or three minutes, according to the

analyses: complex media with high nutritional content, such as

recommendations of the American Public Health Association

trypticase soy agar (TSA) and plate count agar (PCA). These

(APHA) (2). Samples were transported to the laboratory in
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isothermal containers, and the interval between collection of
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the samples and the beginning of the analyses was no more
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than six hours. Analyses started upon arrival of the samples.

Reasoner’s 2 Agar (R2A), used in the detection of slow-

The pour plate technique was carried out according to the

growing, oligotrophic bacteria, and in the enumeration of

recommendations

heterotrophic bacteria adapted to aquatic environments and that

enumerating of heterotrophic bacteria. Aliquots of 1.0 mL of

require low concentration of nutrients (1, 17, 20). Techniques

the samples were transferred in quadruplicates to the center of

that use simple culture media, associated with longer

sterile Petri dishes, and 20.0 mL of R2A, molten and cooled to

incubation periods (5 to 7 days) at lower temperatures (20 to

45ºC, were placed in two of the dishes; 20.0 mL of PCA, also

o

of

official
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(2,

20)

for

28 C) have been shown to be more sensitive in determining

molten and cooled to 45ºC, were poured in the two other

microbial contamination of water for human consumption and

plates. The same procedure was carried out using aliquots of

of water for dialysis (2, 7, 13, 15, 16, 17, 19, 20, 21). However,

0.1 mL of the samples. Plates were homogenized and, after

the use of more complex culture media may improve the

medium was solidified, they were incubated in an inverted

recovery of microorganisms when longer incubation times and

position at 34 ± 2ºC for 96 hours. After incubation, colonies

lower temperatures are used (20). The last editions of the

were counted.

European

Means of the counts of heterotrophic bacteria/mL obtained

Pharmacopoeia (8) recommend the use of R2A medium for the

with each of the culture media were calculated for the 193

enumeration of heterotrophic bacteria in treated water,

samples. The statistical comparison between the two media

United

States

Pharmacopeia

(20)

and

the

o

incubated between 20 and 25 C for 4 to 7 days, or between 30
o

and 35 C from 3 to 4 days.

used to count heterotrophic bacteria in water for dialysis did
not consider 17.10% and 6.22% of the samples analyzed using

Considering the importance and the need to evaluate

PCA and R2A, respectively, because these plates did not show

microbiological quality of water used in dialysis centers, the

any growth. All other valid counts were transformed into a log

objective of the present study was to compare the efficiency of

scale to produce a normal distribution, and statistical analyses

R2A and PCA agars in the enumeration of heterotrophic

were carried out using the software SPSS 15.0 for Windows,
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< 1.649; p = 0.018). Linear regression analysis was used in

with a 95% confidence interval.
Means obtained in the enumeration of heterotrophic

order to compare the efficiency in the enumeration of bacteria

bacteria using R2A and PCA and expressed in Log10 CFU/mL,

between the two culture media analyzed. The graph for the

were respectively, 1.0421 (±0.8894) and 0.8349 (±0.9384),

regression analysis is presented in Figure 1.

with significant differences between the means (Student’s t test
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Figure 1. Linear regression analysis of heterotrophic bacteria counts (Log10CFU/mL) obtained in R2A and PCA.

Microorganisms that grow in extreme environments show

evaluation of the quality of the samples, considering the

better results in laboratory culture when they are incubated in

maximum threshold of 200 CFU/mL determined by Resolução

conditions that simulate these environments. Because of this,

RDC # 154/2004 (5). In the 193 samples, counts over 200

bacteria associated with water for dialysis grow better in low-

CFU/mL were obtained in 7.77% of them using PCA, and in

nutrient culture media, such as R2A, when incubated for more

10.36% of them using R2A. In PCA 6 samples (3.11%), counts

than 48 hours and at temperatures around 25ºC (1, 7, 9, 16, 17,

were lower than 200 CFU/mL. However, they were greater

19-21). Results of this study showed high correlation between

than this threshold when R2A was used. Only one sample in

log counts in the media evaluated (r = 0.9056, p < 0.01), and

R2A (0.52%) showed counts lower than 200 CFU/mL, whereas

counts significantly greater in R2A than in PCA, even using

in PCA, counts were greater than the threshold. These data

higher temperatures for incubation. Counts in R2A were

suggest that PCA underestimated bacterial contamination of

greater than those in PCA in 81.22% of the samples, whereas

the samples and may erroneously indicate that these samples

21.88% of the samples showed greater counts in PCA than in

complied with the microbiological standards determined by the

R2A.

official regulations.

Besides comparing the efficiency in the enumeration, this

R2A, a low-nutrient culture medium, showed better results

study also evaluated the impact of the culture media in the

than PCA in the evaluation of bacterial contamination in water
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for dialysis, when incubated at around 34oC for 96 hours.
Enumeration of heterotrophic bacteria in water for dialysis
should be carried out in R2A associated with longer incubation
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