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To evaluatethe microbiological quality of pasteurized milk commercializedin Rio de
Janeiro, Brazil, and determine serol ogically enteropathogenic Escherichia coli (EPEC)
strainsin E. coli isolates obtained from milk samples.

Methods

Ninety samples of pasteurized milk —types B and C — of three different commercial
brands, purchased in supermarkets and bakeries in Rio de Janeiro, were examined.
Theamount of total and fecal coliform bacteriawas estimated using the M ost Probable
Number technique. Mesophilic, psychrotrophic, and thermoduric microorganism
counts were determined by the Standard Plate Count technique. Isolation and
identification of E. coli were carried out using conventional physiological tests.
Commercial antiserawere used for serological characterization of EPEC.

Results

Thethree milk brandsanalyzed revealed bacteria countsabovetheregulated valuesof
the Brazilian government. It wasfound that among 208 strains of E. coli isolated, 46
(22.1%) were serologically classified as EPEC. The most common EPEC serogroup
was 055 (15.2%).

Conclusions

Though recent studies on virulence factorsindicate that not all strains serologically
classified asEPEC are ableto attaching/effacing lesion, itisbelieved that theisolation
of EPEC serogroups from pasteurized milk represent apotential risk for children, as
well asanindicative of the presence of other enteropathogens.

Resumo

Objetivos

Avaliar a qualidade microbiolégica de leite pasteurizado comercializado, isolar e
identificar sorologicamente cepas de Escherichia coli enteropatogénica classica
(EPEC) nesse alimento.

Métodos

Foram estudadas 90 amostras de leite pasteurizado, de trés marcas comerciais
diferentes, dostipos B e C, obtidas em padarias e supermercados do Rio de Janeiro,
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RJ. A contagem de coliformestotaisefecais foi estimada aplicando-sea técnicado
numero maisprovavel . A quantificacao de microorgani smos mesofil os, psicrotr6ficos
e termoduricos foi determinada pela técnica da contagem padrdo em placa. A
identificacao fisioldgica de E. coli foi realizada por metodologia convencional e a
identificacao sorol 6gica de EPEC, coma utilizag8o de soros comerciais.
Resultados

Astrésmarcas de | eite pasteurizado apresentaram contagens bacterianas acima do
padr&o permitido pela legislacéo brasileira. Foram isoladas 208 cepas de E. cali,
entre as quais 46 (22,1%) foram sorogrupadas como EPEC. O sorogrupo mais
frequente foi 0 O55 (15,2%).

Conclusbes

Apesar de estudos recentes sobre fatores de viruléncia indicarem que nemtodas as
cepas sorogrupadas como EPEC sdo capazes de causar a lesdo A/E (attaching/
effacing), considerou-se que o isolamento de sorogrupos de EPEC, nesse alimento,
representa risco potencial para criancas e, também, possivel meio de veiculacéo de
outros enteropatdgenos.

INTRODUCTION

Pasteurized milk in Brazil is classified in the types
A, B and C, according to their fat content and to the
Brazilian standards of microbiological counts.’? In
this study, pasteurized milk samples of the types B
and C of threecommercial brandswereanalyzed. The
maximum bacterial counts allowed by law are: type
B pasteurized milk — mesophilic microorganisms:
8.0 x 10* CFU/ml; psychrotrophic and thermoduric
microorganisms; 8.0 x 10° CFU/ml; total coliforms:
4 MPN/ml, fecal coliforms: 1 MPN/ml; type C pas-
teurized milk —mesophilic microorganisms; 3.0 x 10°
CFU/ml; psychrotrophic and thermoduric microor-
ganisms: 3.0x 10* CFU/ml; total coliforms: 10 MPN/
ml and fecal coliforms: 2 MPN/ml. Mesophilic,
psychrotrophic, and thermoduric microorganisms
count isanindicator of potential spoilage and ameans
of measuring food quality and safety. Coliform bac-
teriacount in milk and dairy productsis an indicator
of the sanitary conditions or practices during pro-
duction, processing and storage of the product.?*?> Re-
covery and counting of Escherichia coli is used as
an index of recent fecal contamination and suggests
that other microorganisms of fecal origin, including
pathogens, might be present.’®

E. coli is responsible for several outbreaks of
diarrheain children and adults after ingestion of con-
taminated water and food, including milk and dairy
products.”

Enteropathogenic E. coli (EPEC) have been impli-
cated in food and waterborne human illnesses, espe-
cialy asanimportant agent of infantile diarrheain de-
veloping countries.** |n Brazil, EPEC strains arere-
covered from 30% or more of the diarrhea cases in
infants of low social economic statusliving in cities.*®

In the present study the microbiol ogical quality of

pasteurized milk commercialized in Rio de Janeiro,
Brazil, was investigated through mesophilic,
psychrotrophic and thermoduric microorganism plate
counting, counts of total and fecal coliform bacteria
and serological identification of EPEC strainsamong
E. coli isolates.

METHODS

Pasteurized milk samplesof threedifferent commer-
cial brandswere purchased in supermarkets and bak-
eriesin Rio de Janeiro between June 1995 and Febru-
ary 1996. Food sampleswere acquired in regular con-
sumer packages and immediately transported in ice
bath to the laboratory, where they were processed
within 2 hours. A total of 90 samples(1.000 ml each) of
pasteurized milk of type B (15 samples of each brand)
and type C (15 samples of each brand) were examined.

Standard plate and total and fecal coliform counts
were performed according to the standard method
for dairy products.?

Isolation and identification of E. coli were carried
out using conventional physiological tests.!!¢ Sero-
logical characterization of EPEC was carried out us-
ing slide agglutination method with polyvalent and
monovalent antisera. The isolates were first tested
with OK polivalent antiseraand then with O monova
lent antisera for serogroups 026, 055, 0111, 0119,
0114, 0125, 0142, 0158, 086, 0126, 0127, and
0128. The strains belonging to the same serogroups
and isolated from the same samples were reported
only once. Positive control strains were included in
each experiment run.

RESULTS

Ninety milk samples of three commercial brands
(1, 1 and 111 that were in accordance with the Hedlth
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Table 1 - Standard plate counting of mesophilic, psychrotrophic and thermoduric microorganisms in pasteurized milk samples in

Rio de Janeiro, Brazil .*

Brands 1
Type B Type C
M P M P T
Counts/ml N % N % N % N % N % N %
0_/10 11 733 1 733
10 _/10%
10*_/10° 2 13.3 2 13.3 1 6.6
10°_/10* 9 60.0 2 133 14 93.3 7 46.6 2 133 1 73.3
10*_/10° 6 40.0 1 6.6 8 53.3 3 20.0
10°_/10°
10°_/6,5x10°
>6,5x10°
Total 15 100.0 15 100.0 15 100.0 15 100.0 15 100.0 15 100.0
Brands Il
Type B Type C
M P M P T
Counts/ml N % N % N % N % N % N %
0_/10 6 40.0 5 333
10 _/10?
10> _/10° 2 13.3 2 13.3 3 20.0 1 6.6
10°_/10* 5 33.3 1 6.6 8 53.3 5 333 2 13.3 10 66.6
10* _/10° 9 60.0 4 26.6 4 26.6 7 46.6 1 6.6 4 26.6
10° _/ 10° 1 6.6 1 6.6 1 6.6
10° _/6,5x10° 1 6.6 1 6.6
26,5x10° 2 13.3 1 6.6 3 20.0
Total 15 100.0 15 100.0 15 100.0 15 100.0 15 100.0 15 100.0
Brands m
Type B Type C
M P M P T
Counts/ml N % N % N % N % N % N %
0_/10 7 46.6
10 _/10%
102_/10° 3 20.0 1 6.6 3 20.0
10°_/10* 6 40.0 2 133 12 80.0 8 533 2 13.3
10*_/10° 8 53.3 3 20.0 2 13.3 9 60.0 3 20.0 " 73.3
0°_/10° 1 6.6 5 33.3 2 13.3
10°_/6,5x10° 1 6.6
=6,5x10° 1 6.6
Total 15 100.0 15 100.0 15 100.0 15 100.0 15 100.0 15 100.0
M - Mesophilic microorganisms *Brazilian legislation - Maximum counting permitted
P - Psychrotrophic microorganisms Type B Type C
T - Thermoduric microorganisms M- 8,0 x 10*/ml 3,0 x 10%/ml
P-8,0x 10%/ml 3,0 x 104/ml
T-8,0x10%/ml 3,0 x 104/ml

Ministry’sNational Department of Sanitation Surveil-
lance (SecretariaNacional de Vigilancia Sanitariado
Ministério da Salide— SNV S)*? were analyzed.

Standard plate counts of mesophilic, psych-
rotrophic, and thermoduric microorganisms in pas-
teurized milk samples are summarized in Table 1.
Type C milk samples of brand | showed microor-
ganism counting within the SNV'S maximum range,
while type B milk samples of the same brand pre-
sented psychrotrophic and thermoduric counting
above the SNV S maximum value, 13.3% and 5.6%,
respectively. Types B and C milk samples of brands
Il 'and 111 had counting above the SNVS maximum
value to al indicators microorganisms. Total and
fecal coliform counts in milk samples are summa-
rized in Figure. The total coliform MPN for types
B and C milk samples of brand | were 33.3% and
20% of the samples respectively, above the SNVS

maximum value, and fecal coliform MPN were 26%
and 20%, respectively. Total coliform MPN were
also above the SNV S maximum value for types B
and C milk samples of brand 11, i.e., 40% and 60%,
respectively. For the same samples, fecal coliform
MPN levels found were 40% and 53.3%, respec-
tively. Types B and C milk samples of brand |11 pre-
sented a total (73% and 86.6%, respectively) and
fecal (53.3% and 60%, respectively) coliform MPN
above the regulated levels.

A total of 208 E. coli colonies were isolated from
41.1% of the 90 samples, and 46 (22.1%) strains
were serologically identified as EPEC (Table 2).
EPEC serogroups were isolated from all milk sam-
ples of the three brands. There were found 4 (8.6%)
in brand I, 31 (67.3%) in brand I, and 11 (23.9%)
in brand Il1. The most common EPEC serogroup
found was 055 (15.2%). Type C milk samples showed
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Figure - Enumeration of total and fecal coliforms above the
levels permitted by SNVS'2 (1997) in pasteurized milk samples.

the highest rate of EPEC serogroups (58.5%). Thirty-
five (76.08%) of these EPEC strainswereisolated from
10 milk samples. EPEC strains were predominantly
found in milk samplesof brand |1 (Table 3).

DISCUSSION

The microbiological analysis of milk samples
showed asignificant deficiency in hygienic and sani-
tary quality conditions (Table 1 and Figure). Other
studies on milk and/or dairy products showed simi-
lar results both in Brazil*$°” and other countries.>58
It was observed that types B and C milk of brand |11
had a high coliform level (Figure) although EPEC
strainsprevailedinsamplesof brand |1 (Table 3). EPEC
strains were also found in samples of brand | (Table
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3), which showed to have the closest counts above
the SNV Smaximum value (Table 1 and Figure). It was
also found that sample 2 of brand Il and sample 3 of
brand 111 presented at the same time microorganisms
counting abovethe SNV S (1997) maximumvalue, and
EPEC serogroups, indicating a high contamination
level of this products.

Forty-six (22,1%) out of 208 E. coli coloniesiso-
lated were positive for EPEC serogroups. Similar re-
sults were obtained by Tibana'” (1981) when it was
found 25.83% of positive EPEC serogroups among
78 of E. cali strainsisolated from milk samplesin Rio
de Janeiro. However, in the city of Ouro Preto,
Nascimento et al*® (1988) isolated 605 strains of E.
coli from one type of soft cheese and 9.8% were
positivefor EPEC serogroups. Frank & Marth? (1978),
in the United States, did not detected EPEC
serogroups in soft and semi-soft cheese samples.
Simango®™ (1995) isolated 126 strains of E. coli from
several foods and drinks consumed in a rural com-
munity, in Harare, Zimbabwe, and 7.5% of them were
EPEC serogroups.

Inthe present investigation al EPEC serogroupswere
found inthe milk samplestested and O55 wasthe most
frequent one (15.2%). The O55 EPEC serogroup isone
of most prevalent in children diarrheain Brazil .8

Table 2 - Distribution of enteropatogenic E. coli serogroups isolated from pasteurized milk samples.

Serogroups A* B C Total

Brands / Types O26** O55 O111 0119 0O114 0125 0142 0158 086 0126 0127 0128

| B 1(2.1)%* 12.1)  2(4.3)
C 1(2.1)  1(2.1) 2(4.3)

1l B 12.1)  12.1) 12.1) 1@2.1) 2(4.3) 12.1) 121 2(4.3) 10(21.7)
C 2(4.3) 5(10.8) 1(2.1) 3(6.5) 1(2.1)  1Q2.1) 2(4.3) 12.1) 3(6.5) 2(4.3) 21(45.6)

1l B 1(2.1) 1@.1) 12.1) 12.1)  1@2.1) 243 7(15.2)
C 1(2.1) 1(2.1) 1(2.1) 1(2.1) 4(8.6)

Total 5(10.8) 7(15.2) 3(6.5) 2(4.3) 4(8.6) 5(10.8) 2(4.3) 4(8.6) 5(10.8) 1(2.1) 5(10.8) 3(6.5) 46(100.0)

*polivalent antisera **monovalent antisera

***per cent (percentage)

Table 3 - Distribution of different enteropatogenic E. coli serogroups isolated from pasteurized milk samples.

Brands Types Samples Serogroups
| B 1 0128
2 026
C 3 0114, 0125
Il B 4 026, 055, 0111, 0119, 0114, 0158, 086, 0127
5 0114
6 0127
C 7 0128
8 055
9 055, 0125, 086
10 026, 0119, 0142, 086
11 055, 0125, 0127
12 055, 0127
13 026, 055, 0125, 0158, 0126, 0127, 0128
1 B 14 0158
15 055, 0125
16 086
17 0111,0142
18 086
C 19 0158
20 0114
21 026,0111
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Recent studies based on virulence properties rather
than serological characteristics showed that EPEC
serogroups are heterogeneous and although most of
strains belonging to these serogroups are actually
EPEC, but many of them are not.* Given that types B
and C pasteurized milk are consumed mostly by the
poor populationin Rio de Janeiro, aswell asin many
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