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oven extremely difficult to apply conventional total or selective microbial counts for the
4 -.ly A ‘shelf-life" as defined by sensory/consumer assessment for many types of food products
b &[-Mulh:n and Stiles 1989). Particularly, in the case of processed meat producis such as the sliced
20[}0.:.0(;-“01 spullepolse”, the use of such microbial counts has proven highly ineffective in the prediction
meat P ac.ﬂncd shelf-life. This is largely because lactic acid bacteria (LAB) which are not prominent
-r;s;:::??onslillllc the predominant micml T"Inr‘a in vacuum or nmr.‘lil'lcll atmosphere pzllckage.‘l products.
Snronounced in English as rule-purls) consist of a large flat piece of boned pork belly with slf.m rerpu\'c-.i.
“herbs and seasoning, and then rolled up. Itis cg)kcd and shaped into a rccmngig. cooled and thinly shcalzd as
{0 be placed on an open-faced sandwich (_I)amsh: snmrrcb{'v_ni) frequently garnished with raw onion rings.
ot will on the one hand exhibit a cumpar:lllvul)l,' long shelf life but on the other hand the exact sensory shelf’
g difficult to predict as the numbers of bacteria tend to plateau and ultimately decrease over storage time
i‘hm, a correlation to consistently decreasing sensory qu_ﬂlily is not data analytically vlialI\Ic. ) .
-pmssing need for the tlcvclnpnfcm iil'!i’i gvnlualmn of new methods !‘or the prediction a!ul mdr:xn_:g of
consumer/sensory based shelf-life quality in processed meat prt:;ducis_ The cicv_eiupnwnl of such an index
ly enable the shelf-life of these products to be conm:llcci efficiently and ultimately, we postulate, may
fe extension from a sensory perspective, via more efficient control of (hese products during production.
i project proposal is aimed at developing a methodology whereby sensory deterioration to a ‘rational
int" (a products ‘shelf-life’) can be established through monitoring chemically the changes in concenirations
1 metabolites by the natural micro flora (see Figure 1). Thus, a quality indexing method can be established
sound chemical methodology for the prediction of ‘sensory based product shelf-life’. This will enable
it in product quality, potentially enhance designated shelf-life, and cerfainly reduce product waste. Table |
averview over potential LAB chemical indicators in rullepslse.

“Fable 1: Potential lactic acid bacteria chemical indicators of rullepolse quality included in this study.
Producer organisms Present in sterile meat Usability
Lenconostoc, some Lactobacillus 44
eid All lactic acid bacteria +P
i Carnobacterium, Leuconostoc, some Lactobacillus +++
Carnobacterium ++2
Omithine Carnobacterium, some Lactobacillus +++*
organism is not consistently present in products which limit the application
gt that the compound is also a result of post-mortem glycolysis complicates its use as an indicator
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Figure 1: Chemical indicators as a quality index for processed meat products.

$ and Methods

:al standard methods included PCA for aerobic counts and NAP agar for LAB counts. Tyramine, arginine
" cf]a;;?mems were aqalyzed by use of a HPLC post column derivatization method (Leisner ef al. 1994). Total
: IC and acetic acid were analysed by a standard HPLC procedure and contents of D and L-isomers of lactic
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acid were determined enzymically. A meat extract experiment was conducted by using gtep:
inoculated with pools of LAB strains previously isolated from rullepelse products. The samde l c“le-ﬁltere
meat juice as is being used for manufacturing rullepelse 7 Materjy

Results and Discussion
A preliminary survey examined the content of aerobic mesophilic bacteria, LAB, pH and cor

and the amino acids arginine and ornithine in a range of different rullepslse products (1

few different species, Carnobacterium divergens, Lactobacillus sakei and Leuconostoe Carnosum w
then only in a selection of the products. Only C. divergens produces tyramine and tyramine
unevenly distributed in Rullepelse products. This limits the application of this chemical i
therefore of interest to note that both carnobacteria and Lb. sakei were able to convert the argin
not shown). Thus, the arginine/ornithine contents may offer an alternative to tyramine fo
rejection point.

With this point in mind we conducted a meat juice experiment. Both carnobacteria and Leye éar
this medium whereas Lb. sakei showed biphasic growth probably due to exhaustion of a sibsy
Lb. sakei nor Leuc. carnosum produced any tyramine whereas C. divergens_produced tyrz
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exponential phase and continuing into the stationary phase (results not shown). These results confi
production by carnobacteria, if present, appear to be a candidate as an indicator of “the microbial 4
We also analysed the metabolism of arginine into ornithine and both C. divergens and Lb. sake 2
were able to conduct this reaction (results not shown). Finally, the content of organic acids wa
HPLC and for some samples the contents of the D and L-isomers of lactic acid were determined
these findings will be discussed.
i
Table 2: Characterisation of rullepalse products (MAP or VP?, pH 5.7-6.6) by aerobic counts (PCA), 1
Bacteria (LAB) counts, identification (ID) of microflora and analyses of tyramine, arginine and ornithing.
Product PCA i LAB ID (NPY? ID (PCA)" Tyramine  Arginine Oy ".n_u.;
Log (clu/g)  Log (cfu/g) (ng/ml) (ug/ml) (/i)
54+0.2 55+0.1 Ls Ls: <0.5 e ]
73+0.1 7.3+0.0 Ls", Cd' Ls", ¢ <0.5
3.94 0.1 4.1 +0.0 Cd, Le Cd, L 0.4 20.5 1.7
7.0+0.2 6.8 +0.1 Ls* L Ls", " <0.5
47+£0.1 47+0.2 Ls, Le Ls, Le 0.3 28.9 3.1
4.2+0.1 4.2+0.1 L, Ls® L L' Nl <05
G 82%0.1 8.240.1 LONL LENI 1.9 10.5 95
"MAP=Modified Atmosphere Packaged, VP=Vacuum Packaged .
"Cet: Carnobacterium divergens Yor other species, Le: Leuconostoc carnosum “or other species, Ls: Lactobacill]
“or other species. NTI=LAR not identified to species level, :

-actic Agjg

Conclusions

Tyramine producers (i.e. Carnobacterium spp.) are unevenly distributed in various products and batches ofl Rii
This may limit the application of this chemical indicator. An alternative is to monitor the content of free ar
ornithine as carnobacteria and lactobacilli isolates from rullepalse are able to convert arginine into ornithine
arginine deiminase pathway. We are currently investigating this issue further,
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