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ATTACHHENT OF SPOILAGE BACTERIA TO BEEF MUSCLE TISSUE
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1 cm sterile LD muscle were aseptically placed into 100 ml beakers con-
nt medium and attachment was tested up to a period of 120 min at room

© C). Beginning at zero time and each 30 min one piece of meat was takeD

cally transferred to a 250 ml beaker containing 20 ml of saline solution:
The sample was thoroughly rinsed during 2 min and immediately after was transferred to @
sterile stomacher bag containing 50 ml of 0.1% peptone water. The sample was homogenized in
a Lab-Blender Stomacher 400 (Tekmar Co.) for 2 min. Aproppriated decimal dilutions (0-1%
de and bacteria enumerated. Each attachment experiment for each of

ma
he four target organisms was replicated 6 times with six individual animals. Eg;ggnlﬂﬁ
at

m of CFU/ml in inoculum and CFU/cm? on muscle tissue to CFU/g were {l

r ge attachment (Rodriguez, 1990). C ing ctro Be

(S studies: Specimens were viewed on a JEOL 820 Scanning Microscope (JSM-201, Japan EleC: | my
opt Lab Tokyo, Japan) at 20 kv beam current. Samples were prepared as described by B
Rodriguez (1990). Data aly . Bacterial counts were transformed to decimal 1log and te
analysis of variance was performed by using the SAS GLM procedure. Ho
,.Hle

Results and discussion Ma

Many factors affect bacterial attachment and some organisms are able to attach more | st
readily than others (Firstenberg-Eden et al 1979). Furthermore, kinetics of attachment Yo
depend on individual specie and the meat surface as well. 1In this study, three of four No
species tested attached to the LD muscle surface instantly and one of them (Bt) did not gho¥ t
attachment There were no differences (p>0.05) in the attachment of Pf, Ec and Lc at zer? Ro
mir Pf readily attached to the LD muscle surface, and at 30 min and afterward its attadr ﬁe
ment was significantly higher than L¢ (Fig. 1A). When considering the attachment rate over Th
time, there were differences (p<0.05) in the rate of attachment of the three spoilage or] g,
ganisms between 0 and 30 min of attachment time. Ec and Lc also continued having a 519"
nificant increase after the 30 min (Fig. 1B).

Despite that Farber and Idziak (1984) have reported that Brochothrix thermosphacta at”
tach to meat surfaces, the strain collect used in our research did not. This can be o
plained considering that bacteria may loose their "adherent capabilities" when maintaine
for long periods on culture media. However, the non-attachment showed by Bt under the e )
perimental conditions being tested should prove the significance of the attachment of ené
rest of the organisms and should validate the attachment experiment.

There were differences (p<0.05) in the percentage of attachment between Pf and L& £o’
every one of the considered attachment times. The data suggest that Pf was the most read%%
attached organism and L¢ the least, while Ec was intermediate (Fig. 2A). There were no dla
ferences p>0.05) after 0 min for the three organisms but all of them increased 1in Percez
attachment between 0 and 30 min (Fig. 2B). Butler et al (1979) have reported that mos® O"
the bacterial attachment to animal tissue surfaces occurred during the first minute of coﬂ
tact between sample and the attachment medium, and also reported that Pseudomonas ai
complished a high rate of attachment. Adherence of this organism is particularly lmporta

responsab*

because about 80% became attached at zero min and this bacterium is the main
for the spoilage of meat stored under aerobic conditions. i

Specimens showed well-defined £ibrils particularly in cases of pPf and Lgc at 120 m{‘
when viewed on SEM (Pictures 1 and 2). This result supports the theory of formation of ?tﬁ.
tracellular materials on attached bacteria after short contact periods, and agrees also wlq
the report of Mafu et al (1990) who found extracellular materials surrounding
monocvtogenes on glass surfaces after 1 h contact at 20° C
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d Figure 1
. Attachment of spoilage microorganisms to beef muscle tissue

Graph A- Differences at each attachment time.
Points bearing the same letters at the same attachment time showed
no significant differences (P>0.06).

¢ Graph B- Attachment rate over time.

‘3 Points within individual bacterium attachment fate bearing the same

e letter showed no significant differences (P>0.06)
4 Pt= P, fluorescens, Ec* E. coli, Lc= L. casei
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Graph A-

Graph B-

Figure 2

Percentage of microbial attachment to beef muscle tissue

Comparison among bacteria at each individual attachmet time
Points bearing the same letters at the same attachment time showed
no signficant differences (P>0.06).

Comparison among attachment times within each microorganism
Points within individual microorganism attachment fate bearing the
same letters showed no significant differences (P>0.085).

Pf: P. fluorescens, Ec: E. coli, Lc: L. casei
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