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The BactoFoss is a unique fully auto-
mated instrument which combines the
two above mentioned principles in
order to remove the 'noise' coming
from the sample itself.

MATERIALS AND METHODS

Meat samples

The trial on raw pork meat was per-
formed at a large Danish meat pro-
cessing plant. The size of the meat
lombs ranged from a few grams up to
200-400 g. The beef meat used for
the trial was obtained locally from
supermarkets, butchers etc. The meat
lombs were typically 150-500 g in
size. Samples were taken from the
surface and the inner part of the
meat lombs.

Homogenization

10 g of meat is diluted with 90 g of
dilution liquid (8.5 g of NaCl and
1.0 g of peptone in 1 1 of destilled
water) and homogenized for 30 sec.
in a Stomacher (Colworth 400). This
suspension is used for the BactoFoss
and the reference method, respec-
tively.

BactoFoss method

A small portion of the meat suspen-
sion wis centrifuged for 30 sec. at
350 G, in order to remove debris and
coarse meat particles. The sample is
placed at the BactoFoss (Foss Elec-
tric). The instrument automatically
takes out the necessary sample vol-
umen and performs the measurement.
The different steps in a BactoFoss
measurement are illustrated in Fig.
1. After 1 1/2 minute the result
appears on the display and is print-

ed out. The instrument will then
automatically perform a rinsing
cycle (1 1/2 minute) and is ready

for a new sample.

A measurement consists of the fol-
lowing operations: intake of sample -
filtration - lysing of somatic cells
- washing - extraction of microbial
ATP - measuring of light - presen-
tation of result - rinsing of instru-
ment.
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Fig.l. Schematic illustration of samples treatment in the

BactoFoss

Reference method

The total wviable count (TVC) is de-
termined by the spiral plating tech-
nique (Spiral System) on Bacto Plate
Count Agar (PCA, Difco). The necess-
ary dilutions are made with the same
dilution liquid as used for the homo-
genization. The plates are incubated
at 21°C in 4 days and counted manual-

ly.

RESULTS

Pork Meat

The new method (BactoFoss) was test-
ed at a large Danish meat processing
plant. 70 samples of pork meat were
examined on the BactoFoss and PCA.

Log (cfu/qg)

Log (light)

0 1 2 = 4 5 6 7 8 9
Fig.2. Pork meat (70 samples). Bio-

Luminescence (raw data) ver-
sus TVC
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tion line which is used bY acw
strument to estimate the TV amﬁ
ing to the amount of light me

et g

£
The standard deviation ©of i;ﬂm}
is 0.39 log cycles. If the wak
tion mode is used and the ﬁhll
estimates are correlated " 3.
TVC the data shown in Fig- ip
pears. A linear regressio’ 1¢
range of 10° - 5 x 107 cfu/d 93
correlation coefficient Of SUH
the standard deviation ©
is 0.23 log cycles.

w Log (cfu/g)
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of pork meat.



DISCUSSION

The correlation between the new ra-

pid method (BactoFoss, biolumine-

scence) and the traditional method

(plate count agar) is linear down to

10° cfu/g, Fig.2 and 4. Below

10° cfu/g the relationship is no

longer linear. This is probably due

to residual somatic ATP which has not
been removed prior to the measurement
of the microbial ATP. The inter-

ference from somatic ATP has been

i : . . : shown by several other investigations
by BRI e oo D (Baumgart et al. 1980, Bililte & Reuter

Log (light)

e 65 1985, Kennedy & Oblinger 1985).
urezamples of beef meat meas-—
CorreiztEZCtgiES;véraw data) To take this deviation from the lin-
X s : ear correlation into account the
y ﬁQfMeat BactoFoss uses a curve fit for its
(7] calibration programs.
Iy I* coginlned beef meat had a level
}‘ \ﬁ cfuamination from 72x 109 to The pork meat with TVC Dbelow
K; f?fe {g_ Fig.4. illustrates the 104 cfu/g is estimated by the Bacto-
. me })loﬂ between the raw data Foss to a level which is approxi-
] ;tanda € BactoFoss and the TVC. The mately ten times higher than the TVC
¥ Y & deviation of estimate is from PCA. This is probably due to
: X 9 cycles. the fact that somatic ATP is being
bra line measured as microbial ATP.
i th@ ar regression on the cali-
S; (;hkl t?ta is performed it gives a The data obtained on beef (Fig.4 and
Pl lgs) e coefficient of 0.94 5) resembles the pork meat data. The

correlation is linear down to
{0 105 cfu/g and deviates below. Three
data points in Fig.5. are marked
with the letter 'A'. These samples
are overestimated according to the
corresponding TVC with approximately
one log cycle.

There are at least two explanations
for this 'overestimation'. The first
possibility is that the level of
contamination is correctly estimated
on PCA. It is very important to note
that a TVC coming from a petri-dish

=]
l : is not necessarily correct. Various
Log (estimate . .
1 factors i.e. temperature, composi-
. 2 : . : : : | tion of the agar and incubation

g, i 4 5 6 7 8 8§ 10 (aerobe/anaerobe) will always in-
fluence on the number of bacteria
capable of growing. Although PCA is,
by definition, designed for giving
optimal growth conditions for bac-
teria there are some bacteria which
will show little or no growth at all
on PCA. The other possibility is
that the TVC from the PCA is correct

e Samples of beef meat meas-

ratiOn BactoFoss (meat cali-

the COH) and correlated with
Orresponding TVC.
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and the BactoFoss count is too high.
An overestimation with the biolumi-
nescence technique can be caused by
somatic ATP which has not been re-

moved prior to the extraction of
microbial ATP. Alternatively, the
microbial population could consist

of bacteria with a unusuwal high con-
tent of ATP per cell.

CONCLUSION

The general impression of the re-
sults obtained on meat with the new
instrument BactoFoss, shows that it
has a great potential as a rapid and
reliable microbiological method.

The results obtained on various kinds
of beef and pork meat have confirmed
the possibility of getting a count
within 5 minutes with this new meth-
od. The BactoFoss is capable of giv-
ing a figure if the samples has a
level of contamination above
10° cfu/g. For samples with TVC below
102 cfu/g the instrument can confirm
this.

Investigations on raw bulk milk have
shown a linear correlation in the
range 104 - 108 cfu/ml with a stan-
dard deviation of estimate at 0.27
log cycles (Eriksen & Olsen 1988).
This indicates that the BactoFOss is
a versatile instrument for the in-
dustry.

Rapid microbiology close to the pro-
cessing line has become a realistic
possibility with the aid of this new
instrument. The simplicity of opera-
ting a BactoFoss will certainly be
appreciated by the user.
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