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Dacteriocinogenic activity of hs icroflors
Gardner, G.A. & Patton, J. 3

In recent years there has been an increase in the sale of vacuum
packed "ready to eat" meats and in Northern Ireland the most important
in this category is sliced cooked hame The predominant bacterial group
in vacuum packed cooked meats has been shown to be lactobacilli (Allen
& Foster, 1960; Alm Erichsen & Molin, 1961; Reuter, 1969; Xempton &
Bobier, 1970; Mol, Heitbrink, Moller & van Tinteren, 1971). In addition

. L A > A it < TR i 5 " L . c P o
to lactobacilli, Shank & Lundquist (1963) found streptococci in the flora.
231 ey 3 . . N . s
Miller (1960) isolated non-heat resistant microbacteria and Brooks &
vy - 7 N . . s / ~ = .
Henrickson (1956) micrococci and/or coryneforms as the most important
organismse.

In the present paper an investigation was initiated to identify the
spoilage microflora of vacuum packed sliced cooked ham as affected by the
Storage conditionse

MATERIALS AND METHOCDS
Packs of ham. In each experiment, a number of packs of sliced cooked ham
were taken iediately after packing on the production line. These were
heldid at-5° 24 hrs and then divided into 3 groups and stored at 220
for 4 days, 10° for 7 days and 5° for 11 days. Four such experiments were
completed and all the material was obtained from one factory.
chemical analyses. At the end of each storage
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TABLE 1.

Chemical and microbiolegical observations* of stored vacuum packed cooked ham.

Storage NaCl** NaNO,** Total Total Incidence (%) in the flora of
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227 for
4 days Be I 393 10 141.1 157 40.3 29.9 24.2 1.3 0.6 149 1is:3 0 0]
10° for
7 days 6.14 4,06 14 6049 136 17.6 44.8 Sl 252 0 0 242 0 0
N Por
11 days 612 4,24 145 89.1 155 ISRTIEG 2. 9 e J 0 0 0 T¢3 4.5
¥ Each result is the mean of 8 packs. ** Levels are expressed in the aqueous phase of the ham.
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1 ; ks out of 23 were both organisms isolated together a

- ‘ / .

in 6 of these “lv small proj & %) of Vibrio were found in a flora ‘
dominated by Leuconostoc and vice versae.

Examination of Vibrio spp. for the production of a bacter 1orin(s) %
effective ainst lactic acid bacteria was carried out and the results are |
summarized in Table 2

TABLE 2. Sensitivity of some lactic acid hacteria to bacteriocins produced w
by Vibrio spp. isolated from vacuum packed cooked hame.

" : Number of strains
Indicator strain

Sensitive Insensitive 3

: |
Leuconcstoc 2 1
Lactobacillus viridescens 8 0
Lactobacillus casei-plantarum 1 2
Lactobacillus brevis : 0 1
Enterococci 0 19

From a collection of isolates from ham, bacon and dairy sources the
existence of such a bacteriocinogenic property in four Vibrio isolated from ‘
the vacuum packed ham was demonstrated and sensitive strains were found of
Leuconostoc, Lactobacillus viridescens and Lactobacillus casei-plantarum types.
19 1solates of faecal streptococci were insensitive to the vibriocin. ‘

DISCUSSION

Although it has been generally reported that lactic acid bacteria are ‘
the most important bacteria which grow and cause spoilage of vacuum packed
cooked cured meats, there have also been a number of exceptions, e.g. Alm et ale
(1961) reported that Achrcmobacter predominated in vacuun packed Bologna type
German sausage, and Kempton & Bobier (1970) found that after 15 weeks storage
at 59, 12% of the flora of vacuum packed cooked ham were catalase positives
For packs of pickle and pimento and Bologna the proportion of catalase positive
bacteria was 17 and 8% respectively. Mol et al. (1971) found in their storage
trials a number of atypical spoilage flora, l.es not predominantly thtob9<1Lljz‘
In these cases Enterobacteriaceae, Microbacterium thermosphactum, faecal
streptococci, lactic streptococci and Aerococcus were found. In the present
work M. thermosphactum, Vibrio and leuconostocs were the most important organis
and in some earlier unpublished work we have found large proportions of
Enterobacteriaceae in the flora of vacuuwn packed cooked ham. These Vibrio sppPe
are similar to those isolated from Wiltshire cured bacon (Gardner & Patton, 19691
Gardner, 1971).

mse

There may be a number of reasons for the discrepancies in the observations

of the spoilage microflora of vacuum packed ccoked cured meats. Firstly, the !
chemical and physical characteristics of the product, i.e. NaCl, NaNO,, NaNOo

pH, degree of vacuum etc. Different conditions may result in different growth ‘
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| rates, thus selectively encouraging some bacterial species in the product.
‘ Secondly, the observations may be reflected in the bacteriological
techniques employed, e.g. some workers used both total count and selective
‘ media and based their findings on comparison of these. Others, including
( the present work, isolated and identified the spoilage flora from total
‘ count plates. Even the media used for this differed between workers and so
‘ could contribute to variation in results. Unfortunately there is noc universal
\ £ have observed
‘ ther organisms
Lactobaci
organisms may
inogenic prope
t ome pathogenic
g of other Vibr DDe
1 1t cteriaceae (Datta & Prescott,
g ase el yres (1969), who found that
€nterococci can act antagczlstlcaLWv on species of Clostridium, Bacillus and
Lactobacillus in canned hams.

Altnougq we have demonstrated antagonistic activity between Vibrio
and Leuconostoc and Lactobacillus on plates, it is not yet known whether the
Same dntaac sm exists within the vacuum packed cooked ham. The nature of

ni
this property and an investigation into a method of estimating "total" viable
Counts is at present in progress.
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