ATP-BIOLUMINESCENCE : A RAPID METHOD FOR THE ESTIMATION OF
MICROBIAL CONTAMINATION OF MEAT AND MEAT PRODUCTS
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datdj o laescence phenomenon has already been observed and described wany centuries ago. The
di o Dy UMluous bacteria aud other luminescent organisms is, however, of a relatively recent
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iy Feat light emitting reactious appear to occur in luminescent organisms. Since the
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hase“t slsén 1947 by McElroy of the requirement for ATP (adenosine triphosphate) in the bioclumin-

T Seen u €M of the firefly Photiaus spiralis, the luciferia-luciferase complex of the firefly
Teger: 2¢d in many sensitive analyses based on luminescence (8,10).
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Sty Q"Q\_'“L of light (photoas) produced over a fixed period of time (generally 10 sec, begin-
bby after mixiag) is measured (Figure 1).
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A simple filtration might be effective, but sometimes complex treatments including cat1o?® 26

resin or ceatrifugation are needed, which impedes a more general use of this method (1.516’9);v
However, a very simple technique was developed by Lumac®, with two different detergent reage?
The Lumac®/3M system has been tested on milk (2,11) and meat (3).

2. Materials and methods
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39 samples of raw minced meat - beef as well as beef/pork mixtures - were bought in Lol ducts
ro

and 20 samples of differeat raw meat materials for the production of cooked cured meat P
were obtained from a meat plant.

The raw meat samples were homogenized with dilution fluid in a Stomacher® for 1 miaute.
homogenate was used to estimate the Standard Plate Count (Plate Count Agar, 3 days at 30
the ATP coantent.

18 samples of vacuum packed cooked cured meat products were obtained from meat plants;
swabbed with cotton swabs (100 cm?), shaken in 10 ml dilution fluid with 0.1 % Tween 80 a0
beads. With this fluid Standard Plate Counts and ATP-estimations were carried out.
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The tests were Caﬁéled out with the Lumac®/3M IMC test kit, according to the scheme inm Figur

The original Lumac™ reagents: NR§®, SOmase™, NRKQ, Lumit®-PM, Lumit®-buffer, as well as % ely
standard were used. With the NRS reagent the ATP from the somatic cells is extracted selectiVE L,
and immediately inactivated with Somase, an ATP-ase. Then the ATP from the bacterial cells lzhe
tracted with NRB. The thus released ATP reacts with the luciferin-luciferase complex added;.e
light emitted is measured with a photometer (Biocouuter®) (Figure 3) and expressed as RelatiV
light Uaits (RLU).

3. Results aand discussion
re
:ively,ai

The results for minced meats, raw meat materials and cooked cured meat products respec 53 ng’
summarized in Figures 4, 5 and 6. These results became available within one hour after homoB cuﬂd
Good correlations were calculated for the raw meats as well as the swab samples of the Cookeowiﬂﬂ
meat products. The regression lines for the different products were not identical, pOSSibly r ﬁﬂht
to the limited number of samples, the different microflora or varyiag degrees of quenching 2
loss in the different samples. ,omiS“‘
Nevertheless, the Lumac/3M method appears to be rapid, reliable and sensitive and is also P
for on-line monitoring of bacteriological qualities.
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profile for light produced in the reaction of ATP with a modern
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Figure 2 - Schematic of rapid
bacteria counting technique
using firefly luciferase
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FIGURE 4
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FIGURE 6 - RELATION BETWEEN STANDARD PLATE COUNTS OF SAMPLES OF THE

SURFACE OF COOKED CUKED MEAT PROBUCTS AND MICROBIAL A'TP
CONTENTS EXPRESSED AS RELATIVE LIGHT UNILS (RLU) (log)

~ s}
[
o)
I»4 i
B
P L]
’ | 4r :
3 /o
{ 3L /
D
%
“
/e
2} L]
.
L . ® n = 18
b4 r = 100494
1+
L]
(]
3 4 5 6 7 8 9
)
standard plate count (spe) per 100 em™ (loy)

—






