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the q _e c “ niciue are laborious to perform in high volume, mechanizing techniques such as the 
dls Spiral Plate Maker (6) and the Droplette technique (7) have been introduced. The major 

sadvantage of the latter devices is still the long time to get results available. For this 
au Son several approaches have been made to shorten the lenght of incubation (4). One of the 
)^cernative techniques is the so-called impedance method (3).
indf°blal growth alters the chemical compostion of the growth medium. These chemical changes 
Q  UCe a Change in the impedance of the medium. The time to measure detectable changes 
1hDeadanCe Detection Time: IDT) is a measure for the initial bacterial concentration. 
Cor,etlance me a s u r ements have been successfully used for the rapid detection of microbial 

Centration in food, particularly in milk (1). 
m6g purP° se of thls study was to evaluate the feasibility of the application of impedance 
gr vrements for the estimation of the numbers of bacteria belonging to some specific 

Ps, present in raw meat and poultry meat.

"^gjLj-als and Methods 
^  S•Rampling

lots of cut P°rk meat were sampled in a meat factory. The lots enclosed salted
”  -- “ -*■ • ' a t  0°C for different periods of time (0-7 days).A ° ^ aCl) as well as not salted meat, stored 

S6v0tal number of 194 samples was collected.
H « * *  six Poultry carcasses stored for 1 day at +2°C, were obtained from 4 different 
Vher t e r h o u s e s - At the laboratory one half of the carcasses was immediately examined, 
P0r °.ther half was stored during an other 4 days at 0-+2°C before examination.

Eroma nalysis homogenates (1/10) dilutions) of the samples were prepared in 0.156 peptone water. 
Poultry carcasses neck skin samples were aseptically removed.

-Imped
Ih,

Pgdance measurements

-al lmpedance monitoring instrument used in this study was the Bactometer 32 (Bactometer Inc., 
®a ° A l t o . CA, USA). The instrument was operated according to the instructions provided by the 
T. utacturer.
SeXt | wells of the Bactometer modules 1ml of double-concentrated broth (Table 1) was pipetted, 
or j_lmI of °-l^ peptone water was added into the reference wells and 1ml of the homogenates 
",0d m ' fold dilutions °f the homogenates was added into the module sample wells. Once the 
Iinpedes were inserted into the instrument, continuous automatic data collection was started, 
j ^ ances Were monitored at 30°C, until all impedance detection times (IDT's) were obtained.

I ; Broths used with the Bactometer 32.

Sample Impedimetric detection of

aerobic mesophiles 

enterobacteriaceae

lactic acid bacteria 

fecal streptococci

pseudomonas spp.

■’-h Heart Infusion (BHI) Pork and poultry
^  w  ,

Enr<°bacteriaceae Pork and poultry
rrchment Broth (EE)

RS Broth
,na®
Aaid

GSp

ycin Aesculin 
e Broth (KAA)

Pork

Pork

PoultryWithout agarc, c
~ 2hventi°nal_microbiologleal preedures 

Fop th _
s9me e enumeration of the lactic acid bacteria, fecal streptococci and pseudomonas spp., the 
c°ncenedia were used as for the impedance measurements. Howerever, to these broths the usual 
Vio trations of agar were added to obtain solid agar media. Plate Count Agar (PCA) and 
eht6r Red Bile Glucose Agar (V R B G ) were used for the enumeration of aerobic mesophiles and 
plate°dacteriaceae respectively. Plating of the homogenates was carried out by the Spiral 
VEBg M a k e r ■ After inoculation an agar overlay was poured onto MRS agar and VRBG. KAA agar and 

“ ere incubated at 37°C for 24 h, PCA agar and GSP agar at 3 0 ”C for 48 h and MRS agar at 
r°r 5 d.

S^sui-
Icĝ a n d  Di scussion

^ « m t
^tcrQU? fr°ni impedance measurements were compared with those from the conventional

lological procedures. Figure 1 shows a scattergram of IDT's plotted against the initial
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aerobic mesophiles of cut pork meat and neck skin from poultry carcasses. Lineair regression ^ 
analysis of these data gave the following regression line: y = 7.31 - 0.48x with a correlati0 
coefficient of 0.95. Predicting the number of aerobic mesophiles on neck skin using this 
regression line should cause a systematic under-estimation of the real number of bacteria. 
Therefore lineair regression analysis was carried out for each group of samples. The analyst 
yielded the following results: for cut pork meat y = 6.82 - 0.43x, r = 0.96 and for neck ski „ 
from poultry carcasses y = 7.71 - 0.50x, r = 0.91. These equations indicated that in compari 
with the pork meat samples, IDT's from neck skin samples decreased more for a similar increa 
in the number of aerobic mesophiles. The discrepancy between the IDT's from both groups of 
samples may be traced to differences in the composition of the microflora. IDT is not only a 
function of the initial microbial concentration, but also of the generation time of the 
organisms present and their lag phase in the particular growth medium ( ( 2 , 5 ) .
The nature of the sample had no effect on IDT's (Figure 2) of enter o b a c t e r i a c e a e . Consequent 
the results of all samples belonged to the same regression line. Moreover a high correlation 
(r = 0.96) was calculated between the two methods.
For pseudomonas spp. from poultry carcasses impedance measurements appeared to possess an 
adequate relationship to the conventional method with a correlation coefficient of 0.92 (figu 
3). Determination of the number of fecal streptococci and lactic acid bacteria from cut pork 
meat by impedance measurements was not successful (r = 0.51 and r = 0.31 respectively) (figu 
4 and 5) These poor results are probably due to environmental conditions during impedance 
measurements. Following differences between impedance measurements and conventional 
microbiological methods can be mentioned: 1/ KAA broth is a selective medium for fecal 
streptococci, but allow also the growth of some other bacteria. On KAA agar specific c o l o m e 
were taken into account, whereas impedance measurements made no difference between bacteria 
growing in the medium. 2/ Lactic acid bacteria were cultivated in small volumes of MRS brotn- 
In such volumes oxygen can penetrate very well. Growth of several lactic acid bacteria is 
reduced at high concentrations of oxygen.

C onclusions

asurements can be r 
robacteriaceae and 

aerobic mesophile

ria under the conditions applied in thi5 
onditions and/or the use of high 
ements also useful for these group of

b a c t e r i a .

From this study it can be concluded that impedance me 
method for the estimation of aerobic mesophiles, ente 
the routine analysis of meat. However the results for 
according to the type of product examined.
Estimation of fecal streptococci and lacti acid bacte 
study was not successful. Changes in the incubation c 
selective broths can probably render impedance measur

ecommended as a rapi 
pseudomonas spp. in 
s can be different
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19ure 1 : Relationship between the aerobic
mesophiles counts and the impedance 
detection times from cut pork meat (■) 
and poultry neck skin (+) -

Figure 2 : Relationship between the enterobacteriaceae 
counts and the impedance detection times 
from cut pork meat and poultry neck skin.

impedance detection times from poultry neck skin.
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Figure 4 : Relationship between the fecal
streptococci counts and the impedance 
detection times from cut pork meat.

Figure 5 : Relationship between the lactic acid bacteria 
counts and the impedance detection times 
from cut pork meat.
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