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Introduction

There is now a 2 part international standard method (ISO16649) for
the enumeration of Escherichia coli which incorporates a selective
chromogenic medium (TBX) for ß-glucuronidase activity. Part 1 uses
membranes and a resuscitation step prior to growth on selective
media at 44°C. Part 2 allows direct plating onto TBX incubated at
44°C. This study compared results between Part 1 and 2 of ISO16649
with the TEMPO® EC test (bioMérieux), a rapid (24h) automated test
equivalent to a miniaturised 3 x 16 tube most probable number (MPN)
procedure for the enumeration of E. coli in a selection of foods.

Materials and methods

A total of 57 samples comprising chilled and frozen raw meats, raw
poultry, vegetables, chilled cooked meats, cooked poultry, dairy foods
(yoghurt, milk) and frozen ice cream were tested in this study. Besides
uninoculated samples, each sample type was artificially contaminated
with a strain of E. coli (NCTC 12241) at three contamination levels
(<10, 102-103 and 103-104 cfu/g) and stored (chilled or frozen as
appropriate) prior to testing. The methods used are summarised in
Figure 1. The TEMPO EC test was used in accordance with the
manufacturer’s recommended procedure. Results were subjected to
regression analysis and paired T-test using MiniTab statistical
software (V 14.2 Minitab Inc).

Results and discussion

Regression analysis results are given in Figures 2-4. The R2 values
for the comparison of ISO 16649-1 and TEMPO (Fig 2), ISO 16649-2
and TEMPO (Fig 3), and ISO 16649-1 and ISO 16649-2 (Fig 4) were
90.7%, 84.6% and 71.4%, respectively. Excluding samples which
were negative by all three methods, the method yielding the fewest
counts below the detection limit was ISO 16649-1 (2 samples). The
number of samples (all chilled foods) giving counts below the
detection limit by ISO 16649-2 and TEMPO EC was 6 and 7,
respectively.
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Although the TEMPO EC test is based on the MPN principle,
the results were comparable to ISO 16649-1. However, there
was significant evidence (P=<0.001) that E. coli counts
obtained with the TEMPO EC test and ISO 16649-1 were on
average 0.4 log10 cfu/g higher than those obtained using ISO
16649-2. There was no significant difference (P=0.473)
between counts by TEMPO EC test and ISO 16649-1, which
includes a 4h resuscitation step. The TEMPO EC test also had
the advantage of being a fully automated test.

Conclusions

The results of this study revealed that ISO16649 Part 1, which
includes a 4h recovery step, provided the best conditions for
the recovery and enumeration of E. coli in chilled and frozen
foods. Results obtained using the TEMPO EC test were
closest to ISO16649 Part 1, whereas E. coli counts obtained
using ISO16649 Part 2 were lower than both the TEMPO EC
test and ISO16649 Part 1, thus highlighting the lower recovery
of E. coli by this method.

Acknowledgements

The authors are grateful to bioMérieux for supplying materials
for this work.

Inoculate food samples (3 contamination levels)
with E. coli (NCTC 12241)

|
Store samples as appropriate

(chilled or frozen) 48-72h
|

10g sample + 90ml MRD (1/10 dilution)
|

Homogenise in TEMPO bag
|

Plate out 1ml aliquots of 
appropriate dilutions onto:

ISO 16649 Part 2 (2001)

Duplicate plates of TBX
medium

|
Incubate 18-24h at 44±1˚C

|
Count β-glucuronidase
positive (blue) colonies

ISO 16649 Part 1 (2001)

Duplicate 0.45µm (85mm diameter)
membranes on plates containing MMGA

|
Incubate 4h at 37±1˚C

|
Transfer membranes to plates containing

TBX medium
|

Incubate 20-24h at 44±1˚C
|

Count β-glucuronidase
positive (blue) colonies

Key
MMGA: Minerals modified glutamate agar  
TBX: Tryptone bile X-glucuronide agar
MRD: maximum recovery diluent
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