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sve of the project was to isolate bacteriocin producing starter cultures from the endogenous lactic acid
oY ted sausages and to select protective starter cultures which are active against pathogenic

f naturally fermen : : 2
rder to improve product safety and without any adverse effect on the sensorial characteristics of the

hods . e
.-’c?:;i‘alzlgicnl methods, API 50 CHL, API Staph kits and PCR-based methods were used for identification

straing; AWDA method was applied for screening bacteriocin production and critical dilution method for
1 of bacteriocin activity. Indicator strains for testing bacteriocin production were Listeria monocytogenes
15 i\. Staphylococcus awreus (NCBF 1499) and Escherichia coli 0157:H’7 (NCTC 1207). For challenge tests
peylogenes Was inaculated into sausage batter under laboratory conditions. The inoculated sausages were

and ripened at factories as usual.

Discussion ) - )
hoses of the project, local factories were asked to produce a typical traditional sausage without starter

ariations exist in the composition of the mix, the dimensions, as well as the fermentation-ripening process
“The sausages were considered ready for consumption on the 28" day. Physicochemical and microbiological
- of the raw materials, intermediate and final products (days 0, 2, 4, 7, 14 and 28) were carried out, in order to
the hygienic parameters and the changes occurring as a result of the fermentation and ripening. The most
result, from the point of view of product safety, is that no Listeria monocytogenes, Salmonella or
i aureus were detected in the final product in any of the countries. Enterobacteria, Escherichia coli and
5, when present, were progressively eliminated regardliess of their initial population. As expected, the main
s detected throughout the experiment were Lactic Acid Bacteria (LAB) and Micrococci. The
ghemical changes can be summarized as follows: decrease of the pH, decrease of a,,, decrease of nitrates and
md increase of NaCl. Finally, sensorial analysis of the final products resulted in an overall acceptability of the
ve 70% for all partners except for Croatia, possibly due to the extension of the regular ripening time for
rmonization purposes.
pdred and fifty strains of LAB and 150 strains of catalase-positive cocci from the sausage fermentations were
N edch country. These strains were characterized biochemically (API Systems) and genetically (sequencing of
fDNA). It was shown that the API system is insufficient for the identification of LAB, while it gives better
staphylococei (Gasparik-Reichardt et al., 2004). The main population of catalase-positive cocci belonged to
piviocacous xylosus and S. saprophyticus species and the main populations of LAB belonged to the
i lux sakei and the L. curvatus species. The screening of all the isolated strains for the production of
s resulted in only 6 strains of Lactobacillus sakei (isolated by the Italian partners and designated as 1151,
33, 1154, 1155 and 1156) and one strain of Leuconoctoc mesenteroides (isolated by the Greek partners and
El31), showing antibacterial activity towards L. monocytogenes only and not against S. aureus or E. coli.
3;I;RItlﬁ>50‘1‘lnological characteristics as well as the‘ability fqr bacteriocin production, three of the six L. fakei
i and I.ISS) were suggested as potential bio-protective cultures. Le. mesenteroides E131, as an obligate
WLVe strain produces carbon dioxide and slime, which are undesirable during the fermentation of
Subsequently, it could be used only for the production of bacteriocin.

Egluls:rlgl!:::; ;grfﬂfmnl.}}r_i mers was pcrlb{'mcd for the L. su‘k;.-.-' strains and the results showed a coefficient of

o 1 al, 3005) _‘”n ‘bflg:g,cﬁl_mg _lhal the strains cm:l_cl be considered as the same from a genetic point of view
Wat . ske; liﬁ} 1L”1d|. n_uflcallmn and !hc sequencing of the genes I'CS|)DHSI!J|L‘. for the bacteriocin production
21 was producing sakacin P, since at both the DNA and protein levels, a 100% homology to the
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sppd gene and the SakP protein was observed, while Le. mesenteroides E131 showed 1009, similagi

protein level to the mes) gene and MesY protein, respectively, thereby revealing the productioy n‘r::i’_ﬂl both
An ammonjum precipitation protocol was developed for the production of semi-purified bae :"'Iutc
mesenteroides E131 and L. sakei 1154 (Drosinos ef al,, 2005). Purified bacteriocin of 1. sajey I H;("'T‘rloci:;_s (
at 40-100 °C, but after 15 min of heat treatment, it retained only 40% of the initial “L'”\r'it:; I“ﬂs Stk
inactivated after 30 min. Tt retained activity for only two weeks at the temperature of -20 °¢: w;:l"ld Wag
retained only 1 week at 30°C. Purified bacteriocin of Le. mesenteroides E131 lost 40% of :-1cl‘i\fil e the o
high temperatures (90 and 100°C). Storage at temperatures =4°C did not affect the activity even “n%’r'zﬁer
however, activity was decreased afler 2 weeks. The addition of Tween 80 had no effect HI!L1I| “‘"’e!ﬂ.
mesenteroides E131, while on the activity of L. saker 1154 it had a beneficial effect. A 30 e Ilo\c v
activity for 3 weeks (20% of activity was relained). + TRWever, i

ingy

The laboratory experiments to determine the optimal conditions (pH and temperature) for (he higheg
activity against L. monocytogenes have shown that: the bacteriocins have greater effect at lowey teTn )Sl- e
values, the highest antilisterial activity was detected with bacteriocin of Le. mesenteroides at pPH 5.0 !neﬁ:m :
24 °C) temperatures. In spite of the inhibition or reduction of L. monocyiogenes, the applied reatimenty d' (
bacteria totally. S diding
Using the protective cultures (L. sakei 1151, 1154 and 1155) and semi purified bacteriocing rediiptis
monocytogenes was measured in challenge tests during the production of fermented sausages (C‘akh;vica 'ﬂt:
The best results were obtained by L. sakei 1151 and the bacteriocin of Le. mesenteroides E131, The i sity ':al“ti
the selected culture and bacteriocins, suggests that L. sakei 1151 and Le. mesenteroides E13 bacteriogin g .
against L. monocylogenes and could be used as protective starter culture and bioprotective agent, |'espccﬁ:,t.i.
production of naturally fermented sausages. ) cly,

The evaluation of the effect of the addition of the selected protective culture or the bacteriocin, along or i com

on the technological and traditional quality characteristics of the products, was checked in a pilot production. -
results of both microbiological and physicochemical analyses, showed a similar trend to that of the naturally fisrm
sausages with no additions. Generally, no essential differences in the organoleptic parameters among the samples o
fermentations were observed. All the samples showed acceptable flavour and taste without off-odours; bt

cases (Serbia, Croatia), the inoculated samples were graded better than the control. In order to determine thie e
technological parameters, industrial scale production of sausages with the addition of L. sakei 1151 as starter/prol
culture and the bacteriocin of Le. mesenteroides E131 as protective agent, was undertalen. The production ofsli
packaged products under modified atmosphere or vacuum, was studied in order to evaluate the influence of '
on the microbial flora. It was revealed that both MAP and vacuum-packaging may be considered as effective pec
techniques with regard to the prescrvation of desirable traditional technological, sensorial and safety properties o
final product. Standard Operating Procedures (SOPs) were developed for the industrial scale production infeat
country. >

Conclusions

The innovative features of the project are as follows: isolation of new prolective cultures, purification ol bacte;
and their experimental implementation in fermented sausages, genetic characterization of genes and

SOP’s development for each country.
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