FFECT OF A COMMERCIAL STARTER CULTURE ON SURVIVAL OF
ALMONELLAE IN HfTTHURCT
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SUNMARY

Only the hidhest (lo'cells/sr) tested inoculation level
of L. rlantarus reduced Salmonella contamination in all
three inoculation levels (10y 100 and 1000 cells/gr)
tzstad to about 1 cell rer dram of Mettwurst. Howevers
since this only hsrrend when fermentation w3s followed
by a seven-dau-refrigiration periods it is therefare
concluded that these three conditions (inoculation of
10' Lactobacilli per drams fermentation and refridira-
tion) wust be fulfilled in order to inhibit Salmonella
srowth in Metiwurst contaminatad with up to 1000 cells

Per Sram.
INTRCNUCTION

The idea of ucind lactic acid bacteria for the control
of epathodenic bacteria in raw hams and sausades is not
at ull new: The American Hational Acadews of Sciences
(MASy 197S5) had recommended usind them adainst S.
aureuss which was later carried out by Bartholowew and
Blumer (1977y 1930)s while Marcy et al., (1983) wmade
cimiliar tests in reduced-sodiuw sausades. A deneral
review of this idea is diven by Mossel et al. (1985).
Salmonella 1is one of the most imrortant meat roisoning
bactaria) due to its high rathodenesiss especially in
the very woundr ald or debilitated huwans (ICHSF»1978).
Due to their high sensitivity to heatr acidity and low
water zctivity (Sinell,19848) these ordanisms are rarely
found in 2ither cooked (Andress 1985) or longd fermented
meat products (Johnston and Elliots 19745 Johnsons1980%
Lueckay 1986), However, they may be a3 problem in fresh
uncooked rroductss such as Mettwurst (Sinells 1986).
The sim of this work was to find a3 correlation between
the nuwber of inoculated Lactobacilli and the number of
surviving 3zlmonellse in 3almonella-inoculated Mettwur-

HATERIALS AND NMETHODS

246 Metiwurst sausades weidghind ca. 150 grams each were
inoculatad with a commercial startar culture (Combi
Start 1505y Christian Hansen’s Laboratories) and 3
grour D Salmonella sp. accordind to the following
2:1(4x3+1) desidn! Starter culture was standardized to
2ive 4 inoculation levels of L. rlantarus (10°,10" 110
and 10 cells per dram of causade) and the Salmonella
sF. (which had ereviously been isolated from raw turkey
mest znd confirmed as drour D by the Veterinary Instit-
ute of Beit Dadan» Israel) was standardized to dive 3
inoculztion levele (10s 100 and 1000 cells per dram
ssusade). A thirteenth combination was inoculated with
10" Lactobacilli rer dram and no Salmonella and served
as 3 control. Each of these combinations consisted of 2
saucadesrof which one was tested right after rrocessing
while the other was kert 3t 4 ded. C. for seven daus
after rrocessing and then tested., Each test was carried
out in duplicate, Sausages were formulated to contain
ca. 32.%% moistures 9% eroteins 547 fats, 3% salts 0.5Z
lactoses 0.8% sricessy 500 repa sodium erythorbate and
200 eppw sodium nirite.

Sausade batters were stuffed into 43-mm-diameterswater-
and-smoke-rermiable cellulos2 casinds and rut in 3 smo-
kehouse for 4 days at 22-18 ded. C. and 92-B3X relative

4
humidity. They were smoked each day for 4 hours Dnﬁw |
253 snd 4. and then rut in a3 refrigerator and/of e |
as above. o |
Microbiolodical analuses consisted of total 3”,ﬁ
count (APT a3dgary Difcos 48 hr. at 30 deg.C.)» Lacwe
illus count (Rodosa bios (R) agar» Biolifes two Wiﬂ
72 hr, 3t 37 ded. C.) and Salaonella count (Br? !
Green(BG) asars Difcor 18-24 hr at 37 des.C.). DEg
dilutions were made with 3 rhosphate buffer Sﬂwdﬂ
(pH 7.2). Only tyrical red colonies were coul
Salmonellae while 3t least two of thes (if P'ﬁsﬂ
were transfered to Klidler Iron adar (Difco) and Hn
Iron adar (Difco) slant tubes and incubated 18‘@
st 37 ded.C.. Only the colonies that aepeared o‘
Sslmonella-rositive on both adars (Difco Hanual”ﬂ\
Biolife Manuals, 1985 Mercks 1982; Poelma and Silt gl
19755 ICHSFr 1778) were counted as such and the 3 ﬁﬁ
readings were corrected sccordingly, In case of sgﬂ
serological tasts with Salmonella polyvalent ant?
were made. In any case where the Salmonells Cﬂuug
less then 10 per dram (nesative on the 10 dil ﬁ
~late) an enrichment was made by incubating @ |
sample in 90 ml Selenitz Custine broth (Difco) f%]H
24 hr. aL 42 ded. C. followed by stresking a 100775 ¢
the incubated broth on B6 asar and: identifica®’
suspected colonies 3s above.

PH measurments were carried out by insertind 2 ﬁﬁ
combination glass electrode attached to a Knick o5
ES 651 digital sH-meter - directly into the saus?®

{
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RESULTS AND DISCUSSION

Results are shown in figures 1 through 7. The 5”D
APTy R and B6 refer to the culture media and anub ¥
reriods described above. The numbers 1 and 2 eﬂﬂﬂ
testind the product immediately after Proc9551n5 iy

1) or 3fter 7 daus at 4 ded.C. (series 2) re.PeC'xim
(¥

All fidures are expressed in_ lodarithmic SC€2° .4

"

‘rerresent the lodarithmic means of the res’

durlicates.

M
Fis. 1 (Salmonella inoculsted at 10/dr) shows bhd" o
total count (APT) and Lactobacillus count (R) up
were 3lmost rarallels which aeans that Lactob®® o
were indeed the dominant flora. The PH curves: ho¥ W
show 3 nesgative correlation to both of thems 35 7
.be exrected. In the 10 /d4r inoculation there !ﬂ
wunexplained factor that inhibited all flora. 551'0&"
srowth did not exceed 10/4ry wet it is not corr®
to the Lactobacillus inoculation. Sty
Fid, 2 (Salmonella inoculated at 100/ar) shows 51';%”‘
characteristics with a negative correlation betw®
R and the BG1 curvess but not with the BE2 curve' .
Fid., 3 (Salmonella inoculated 1000/gr) also show® uwﬁ
relationshir between the APTHR curves and the P ey
Howevers the correlations between these and tzwﬂ
curves are more distinct. There issin factra C°"5%¢ﬂ
decrease in the BG2 counts as Lactobacillus inocY
ns increasa, ; o
Fid. 4 (Salmonella counts vs. inoculas series 1)5 W
distinctly increasing functions at all LaC‘°thﬂ”
inoculations. At 1000/dr the effect of Lac. 1n°?u W
(excest for the 10°/4r) on Salmonella srowth i ‘
very clear. :ﬁ
Fis. 5 (Sal. counts vs. inoc. series 2) shows th€ t”
effects aven more distinctilyy with the addition oaﬂ'
fact that the inoculation of 10' Lactobacilli/srl gﬂ'
etely inhibited Salmonella growth at all 538"
inoculastions tested. /r
Fis, & (Lac. snd Ssl. srowth at inac. of 10" Lacgz
shows; alons with the control sgrous, that ond¥ t"
drowth is (positively) correlated to Sal., inocY Pt ﬂ
i.e. neither of thes had any effect on Laciobaluw
growth. This was exrected because the number of o
ella cells was nedligible relative to that
Lactobacilli.
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CONCLUSIONS

It has been found rossible to inhibit Salmonella growth
in Mettwurst contaainated by ur to 1000 cells/dr by
using Combi Start 1505 at a level of 10" Lactobacilli/
4r provided that sausades are keert 3t 0-4 ded.C. for at
least 7 days cfter rrocessing.

The authors are fully aware of the high cost of such a
treatmenty so it is sugdested that further reasearch
is made to reduce the costs possibly by findind bacter-
izl strains that will do the Job more effectivelu.
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