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ABSTRACT

To identify Escherichia coli through the production of B-D-glucuronidase (GUD), 622 suspect cultures

were isolated from chicken carcasses and plated in Petrifilm™ EC. Of these cultures, only 44 (7.1%) failed

to produce GUD. This result indicates the usefulness of GUD production for estimating E. coli populations

in chicken.
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Research on food hygiene indicator microorganisms is
commonly used to obtain information about the conditions of
food production, storage, transport and processing (6). Because
they are usually present in the intestinal microbiota of warm-
blooded animals, microorganisms of the E. coli species are
important hygiene indicators as they suggest direct or indirect
contamination by fecal material (7). The study of this
microorganism in chickens is important because the presence
of E. coli indicates a lack of hygiene during production and a
failure in processing the carcasses. A rupture of the intestines,
for example, or inappropriate handling during storage and post-
processing operations (4) can cause contamination by E. coli.

The food industry needs reliable tests to detect and
quantify E. coli in products of animal origin. The procedure
conventionally employed to detect and enumerate this
microorganism is the Multiple Tube Technique (MTT), which
uses several selective culture media to isolate the
microorganisms. After being isolated, the suspect cultures must
be biochemically identified using several laboratory tests. This

procedure is highly sensitive, but it is laborious and usually

takes three to six days to provide a final result (3).

Alternatively, several detection methods based on specific
characteristics of E. coli, such as the detection of glucuronidase
activity (9), are widely employed in microbiological analyses.
The B-D-glucuronidase (GUD) enzyme is produced by 94 -
96% of E. coli strains. For this reason, the presence of GUD is
useful in identifying this species. This enzymatic identification
technique is the basis of Petrifilm™ EC (3M Microbiology, St.
Paul, MN, USA). In Petrifilm™ EC, colonies of E. coli
typically present a blue color associated with gas production.
This test is useful for confirming suspect cultures as it is highly
practical and readily available, thereby allowing a direct
enumeration of E. coli present in the food sample.

This work aims to identify the ability of suspect E. coli
cultures that have been isolated from chicken carcasses to
produce GUD, including determining the occurrence of GUD-
positive and negative E. coli. The goal is to evaluate whether
methods based on the identification of glucuronidase activity
could be of this

safely used to estimate populations

microorganism.
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Superficial samples of 120 chicken carcasses at different
stages of processing were collected from a slaughterhouse
located in Vigosa, MG. The carcasses were submitted to an
enumeration of total and thermotolerant coliforms using the
MTT (2, 5). At the confirmation stage of thermotolerant
coliforms, the cultures that presented positive results (turbidity
of the EC culture media after incubation at 44.5° C for 24-48 h
and gas formation) were streaked in Eosin Methylene Blue
(EMB) plates. The cultures were then incubated at 35 °C for
24-48 h. Cultures that presented colonies with the typical E.
coli morphology and color, with a black center presenting or
not a greenish metallic brightness (8), were purified after
successive streaks in EMB. These cultures were then
inoculated in Tryptic Soy Broth (TSB) and incubated at 35 °C
for 24 h. Next, the cultures were streaked on Petrifilm™ EC
plates (3M Microbiology) that had been hydrated with 1 mL of
NaCl 0.85%. The cultures were then incubated at 35 °C for 24-
48 h to verify the glucuronidase activity of the suspect cultures,
which is identified by the formation of blue colonies associated

with gas formation. All culture media were from Oxoid Ltd.

Glucuronidase activity of E. coli

(Basingstoke, Hampshire, England).

Based on these results, the GUD-positive and negative
cultures were selected and submitted to biochemical
identification using a Bactray kit (Laborclin Ltda, Pinhais, PR,
Brazil). The cultures that presented a poor identification on
Bactray 1 (reliability rate lower than 90%) were submitted to
complementary tests on Bactray 2.

Based on the results, we calculated the frequency of E.
coli cultures that produced GUD.

A total of 622 cultures presented colonies with a greenish
metallic brightness in the EMB agar. All of these cultures were
submitted to an identification of glucuronidase activity. Out of
the cultures tested, 578 (92.9%) presented GUD production
while 44 (7.1%) did not. These 44 cultures produced red
colonies associated with gas (Figure 1).

Based on the results, 22 GUD-positive and 35 GUD-
negative cultures were selected for biochemical identification
using the Bactray. All of the cultures tested were identified as

E. coli, and they presented diverse biochemical profiles (Table

D).

coli cultures, respectively, on Eosin Methylene Blue agar, showing their typical appearance; B and E: GUD-negative and GUD-positive E. coli

cultures, respectively, streaked on Petrifilm™ EC; and C and F: GUD-negative and GUD-positive E. coli cultures, respectively, plated on

Petrifilm™ EC.
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Table 1a. Glucuronidase Activity (Petrifilm™ EC) and biochemical identification (Bactray 1) of suspect E. coli cultures isolated from chicken carcasses.

Profile n % Petrifilm EC*  Bactray 1%* Identification Confidence(%)
ONPG
1 17 29.8 + Escherichia coli 37.1
2 16 28.1 + Escherichia coli 99.9
3 10 17.5 + Escherichia coli 37.1
4 1 1.8 + Escherichia coli 100.0
5 8 14.0 + Escherichia coli 99.9
6 1 1.8 + Escherichia coli 99.9
7 1 1.8 + Escherichia coli 99.3
8 1 1.8 + Escherichia coli 99.3
9 1 1.8 + Escherichia coli 33.9
10 1 1.8 + Escherichia coli 3.6

*GUD: B-D-glucuronidase.

**ONPG: ONPG; ADH: arginine dehydrolase; LDH: lysine decarboxylase; ODC: ornithine decarboxylase; H,S: production of hydrogen sulfide URE: urease; VP: Voges-Proskauer (production acetoin); PD: desamination of
phenylalanine; IND: indole; CIT: Simmons citrate.
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Table 1b. Complementary biochemical identification (Bactray 2) of suspect E. coli cultures isolated from chicken carcasses considering previous biochemical profiles (Table 1a).

Profiles* n % Bactray 2%* Identification Confidence(%)
Tablg Bac 2 MAL RHA ADO SAL ARA INO SOR SAC MAN RAF

1 1 14 53.8 - + - - + - + + + + Escherichia coli 100

3 2 6 23.1 - + - - + - + + + + Escherichia coli 100

3 3 1 3.8 - + - - + - + - + + Escherichia coli 100

1 4 1 3.8 - + + - + - + + + + Escherichia coli 100

1 5 1 3.8 - + - - + - - - - + Escherichia coli 100

1 6 1 3.8 - + - - + - + - + + Escherichia coli 100

9 7 1 3.8 - + - - + - + + + + Escherichia coli 99.9

10 8 1 3.8 - + - - + - + - + + Escherichia coli 95.4

* Profiles based on the results of glucuronidase activity and those achieved by Bactray 1 (Table 1a) and Bactray 2 (Bac 2).

** MAL: malonate; RHA: rhamnose; ADO: adonitol; SAL: salicin; ARA: arabinose; INO: inositol; SOR: sorbitol; SAC: sucrose; MAN: mannitol; RAF: raffinose.
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Because the occurrence of GUD-negative cultures was
relatively low (7.1%), it can inferred that detection methods
based on GUD activity, such as Petrifilm™ EC, are valid tools
for providing estimates of the quantities of this microorganism
in chicken carcasses. The suitability of the Petrifilm™ system
for quality control in the food industry is already well known
(1, 10). Silva et al. (10) compared the results of E. coli obtained
with Petrifilm™ EC and MTT from cheese and sausage. They
found correlation coefficients between the methods of 0.77 for
cheese and 0.79 for sausage, along with lower levels of
contamination by MTT. Russel (11) observed a correlation
coefficient of 0.95 in an evaluation of the same techniques in
chicken carcasses. The results obtained in this study show that
methodologies that use GUD activity to identify E. coli are
important alternatives for the quality control of chicken
carcasses.

All of the cultures suspected of having E. coli presented
their typical morphology in the EMB agar, indicating that this
characteristic can be fully associated with this species and thus
highly useful in its identification. The presence of E. coli
cultures unable to produce GUD was confirmed in some of the
cultures isolated from the chicken carcasses, as previously
described by Manafi (9). Nevertheless, because the occurrence
of these cultures was low, they probably would not
significantly affect the numerous methodologies that use
glucuronidase activity to identify E. coli colonies. These
methodologies are therefore important alternatives in
monitoring this microorganism in chicken carcasses and are

useful in quality control programs in poultry slaughterhouses.
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