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INTRODUCTION

growth of microorganisms is the primary reason for quality deterioration and subsequent
eigllage of fresh meat. Refrigerapion at 0°C with a relative humidity rate of 80-90%
oy ends the shelf life but causes important weight loss and delays the maturation of

TCass meat. These disadvantages can be partially avoided by refrigerating at a higher
SMperature and an increased relative humidity, on the condition, however, that microbial
9fowth is reduced in another way. .
Tlr ionization has been proposed as an alternative method to limit the microbial proliferation.
m'e Purpose of this study was to evaluate the effect of air ionization (Bentax) on the

1Crobial contamination of carcasses stored in a cooling room used for commercial purposes.

MATERIAL AND METHODS

L. Material

22;9r chilling of pork and beef carcasses, five pork hams and five beef hind quarters were
€Cted for storage in a cooling room during 7 and 12 days respectively. From each meat

por?ion, surface samples were taken three times to evaluate the microbial contamination.

SSides, air samples were taken to follow the air contamination in the cooling room.

Oter this control examination, a similar study was performed in the presence of air ionizers.
"45 t'}‘xat purpose the cooling room (130m°) was fitted with 4 "Bentax" ionizers: i.e. 3 elements
N E2_ and 1 element"4D1". The ionizers were switched on 8 days before starting the storage

pe_rlment and operated effectively 20 minutes/hour.

Uring the whole storage period, temperature and relative humidity were registered.

terwards the entire procedure was repeated.

Apparatus
T " . . : : - ]
ige Bentax" air ionizer is connected to the mains supply of 220 volt. It is composed of an
e terﬁal and an external grid, between which an alternative current with a tension of 5000
5 1S generated. This creates an "electron wind" in the environment, which is responsible
ofr 4 negative charging of oxygen molecules, inducing oxygen-clusters. These accumulations

OXygen molecules(10-60) would have a high bactericidal effect as they damage cell membranes.

Sampling

arOm €ach pork ham samples of 17.5 cm? were taken aseptically with a cork borer at the meat-

o] Tind side, after 1, 5 and 7 days of storage. From each beef hind quarter samples were
lected at the medial- and lateral round with a template of 25 cmz, after 1, 7 and 12 days

resstOrége. To the samples of pork and beef, 17.5 ml and 25 ml of buffered pepton were added
Pectively, according to their surfaces. Consecutively, the samples were homogenised for

de??n with a Stomacher Colworth 400. Agar media were inoculated by use of a Spiral System
ice.

5 BaCteriological determinations

\“Tall samples the following bacteriological determinations were performed:

- -°tal Plate Counts on PCA (Oxoid), 4d at 22°C

Nterobacteriaceae on VRBG-Agar (Oxoid), 1d at 37°C

S€udomonas spp. on GSP-Agar (Oxoid), 4d at 22°C

FOreBStS and Moulds on OGY-Agar (Oxoid), 44 at 22°C

Wit Alr sampling, 4 petri dishes containing the previously mentioned media were inoculated
a Casella airsampler.

Rg
SULTS AND DISCUSSION

Temperature and Relative Humidity

e ’ ’ y Y

tuatcoollng room emperature varied between 1°C and 5°C, whereas the relative humidity fluc-

tatied around 80%. These variations must be attributed to the continuous commercial exploi-
On of the cooling room during the experiment.

T

Air sampling

agdig air ionization, the increase of Total Plate Counts in the air occured to a lesser extend
in t mpa;ed with a control atmosphere. Air ionizers decreased the counts of Yeasts and Moulds
ae € air, whereas an increase was observed in ion-free conditions (fig). As Enterobacteria-
draw“and Pseudomonas spp. were not always demonstrable in the air, conclusions could not be
for these bacteria.

3. C
\ T drcass sampling

e $ < .
QalcmlCrOblal counts at the meat surface were converted into loglON/cm2 and the mean was
in Ulated for the several carcass portions. y#he develepment of the identified microorganisms
Control atmosphere and under ionization wa@s Compared for each group of meat portions.
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The microbial counts increased to a lesser extend on beef than on pork car
Enterobacteriaceae and Pseudomonas spp. were frequently below the level of
other hand, Total Plate Counts, Yeasts and Moulds showed a distinct evolution.

Pork hams were more susceptible of microbial deterioration.

To evaluate the effect of air ionization on carcasses during refrigeration, the inc
logjgN/cm“ between the first and the last day of sampling was calculated for each group
values (Table 1 & 2). By comparing those results it can be observed that in 19 E
the loglON/cmZ increases to a lesser extend in presence of air ionization. In 8
logigN/cm# increases more. Statistical calculation of those results with the nonparam
Sign Test yields a level of significance of 5% for a one-tailed evaluation.

In pork a slower development of microorgani could be observed at the rind side in
circumstances. Under air ionization the microbial growth was obviously more delayed
side.

CONCLUSION

Application of air ionization in cooling rooms significantly reduced the development of

microorganisms on pork hams and beef hind quarters during refrigerated storage. effe

was more obvious at the rind side of the hams.

The air contamination in the cool rooms was also confined.

These results give evidence that the application of air ionization in cooling rooms

extend the shelf life of fresh meat.
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Talble 1: Initial meat contamination (logjgN/cm?)

Tot.Plat.Co. Enterobac. Pseudomon. Yeast /Mould.
Cont «Ionizs Cont. Ioniz. Cont.Ionizs Cont« Lonizs
EXPERIMENT 1
Medial Round Jad 5.9 = S 8.9 1.0 2ed 3250
Lateral Round 2.8 3.8 - = L 1.4 L9 1.8
Pork Meat 3D 559 Loy ) Sl &7 252 38
Pork Rind 4.4 543 15 2.0 248 348 340 3l
EXPERIMENT 2
Medial Round Holl 3.4 - - 1 1.0 140 2.0 .
Lateral Round 2.6 B = = 1T I L] 25l
Pork Meat 4.0 5. 1.8 2.4 2.0 3.6 249 346
Pork Rind 3.4 4.7 2.6 1.8 2.7 3.4 2.6 3:2

Table 2: Increase of logjgN/cm?

Tot.Plat.Co. Enterobac. Pseudomon. Yeast /Mould.
Cont.: +lonizs Conkts i lonizs Contsoclonigs Cont. Ioniz
EXPERIMENT 1
Medial Round o 0 - - 0.6 BT -1.0 ka3
Lateral Round 1.8 0 - = 0.3 =02 1.0 0.4
Pork Meat 56 2.0 £76 ol 3.8 I 2.4 230
Pork Rind 2.2 -8l 0.8 -0.3 2wl -1.1 0.5 -0.3
EXPERIMENT 2
Medial Round 1.8 0.8 - - 1:9 0.9 2.5 (3 P |
Lateral Round 0.8 2ud - - dhad 1.3 1 2.7
Pork Meat 3o 2.6 o 3:5 4.9 339 2758 22
Pork Rind a5 3 0.8 0.4 0.5 2.4 0.2 152 0.7
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