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Abstract

The antilisterial activity of 0.1, 0.5 and 1 ml bbth Sreptococcus thermophilus supernatant ( as derived
probiotics) and inulin (as prebiotics) in soft eelse for three co-incubation periods (24,48 andh)7®%as
evaluated. The results showed that the supernat&n® thermophilus inhibited growth of Listeria
monocytogenes at all co-incubation periods, especially whenduseml of supernatant ( 3 log reduction at 24 h
and 2 log reduction at 48 and 72 h) compared withtrol (L. monocytogenes only). The S thermophilus
supernatant at 0.5 and 1 ml was more effectivedicing growth of.. monocytogenes compared with 0.1 ml
of supernatant. No inhibition activity of inulin aigst L. monocytogenes was observed at all co-incubation
periods. These results indicate tBathermophilus supernatant has a protective action againsionocytogenes

in soft cheese
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1.Introduction

Sreptococcus thermophilus is a Gram-positive facultative anaerobe, oxidas®d catalase-negative organism
that is nonmotile, non-spore forming and homofenagve. It is also classified as a lactic acid baet (LAB)
(Hardie & Whiley 1995; Robinsost al.2002. These bacteria may have probiotic properties thegt have a
long history of safe use as starter culture baat@kpinar et al.2011).Probiotics are defined as live
microorganisms in food stuffs which, when consuragdertain levels in nutrition stabilizes the gaistiestinal
tract microflora thereby conferring health benefits the consumer (FAO/WHO 2001). Beneficial baeteri
(probiotics) and probiotic-derived factors have gotential to ameliorate disorders of the intestiRecently,
advantageous effects of probiotics have been regont inflammatory bowel disease, colitis, diarrheateric
infection, irritable bowel syndrome, colon can@erd chemotherapy-induced mucositis (Whitferdl.2009).

Antimicrobial substances are produced by a widgeanof bacteria, including dairy starter cultureg\BLcan
produce antimicrobial substances with the capatityinhibit the growth of pathogenic and spoilage
microorganisms. Lactic acid, acetic acid, formiddadatty acids, ethanol, hydrogen peroxide, digicand
bacteriocins are included among these compoundsk@Sid et al.2010 ; De Vuyst & Leroy 201pUkeyimaet
al.2010). LAB isolates showed antagonistic activity agaihssteria monocytogenes (Anna et al.2012 ).
Mantovani and Russell (2003) reported thatmonocytogenes is sensitive to a variety of bacteriocins produced
by LAB (e.g. nisin, pediocin, lactococcin, etc.) .

S. thermophilus is used primarily as starter cultures to counter tarmful bacteria grow in cheese and yogurt
making/preservation processes. These bacteria peodacteriocins having the antimicrobial activitegainst
both Gram positive and Gram negative bact&ishermophilus bacteriocins have been reported to have a broad
inhibitory spectrum against several bactetia;monocytogenes, Salmonella typhimurium, Escherichia coli,
Yersinia pseudotuberculosis , Yersinia enterocolitica andClostridium tyrobutyricum (Aslamet al.2011). Also the
lactic acid in yoghurt produced Hyactobacillus bulgaricus and S. thermophilus decreases pH, so inhibiting
diarrhea-causing pathogenic bacteria (Nurhajati.2008).

The inulin acts as "prebiotic”, prebiotic is a stikely fermented ingredient that allows specifimnges, both in
the composition and/or activity in the gastrointegt microbiota that confers benefits upon hostlweshg and
health.Inulin type fructans naturally occur in maegible plants as storage carbohydrates. They rasept in
leek, onion, garlic, wheat, chicory, artichoke, d@hana (Caralampopoulos & Rastall 2009).

L. monocytogenes is a food-borne human pathogen that can causéitidy fatal infection listeriosis. The
number of listeriosis cases has increased in regeats (Christensent al.2011).Sincel. monocytogenes
exhibits resistance towards heat and cold stresant proliferate in food processing environmentd #mus
colonize dairy and meat products which have casssg@ral outbreaks as well as sporadic cases efitists
(Kuenneet al.2010) . Becausé. monocytogenes has been used as a model organism to study tivamffof
many different preservation methods, this study arased to evaluate the antilisterial activity®thermophilus
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supernatant and inulin against it in soft cheese.

2.Materials and Methods
Bacterial isolates and culture media:

The bacterial isolates.isteria monocytogenes (isolated from Iraqgi cheese) afteptococcus thermophilus that
were used in this study were obtained from Depamtn& biology/College of Science/Al-Mustansiriya
University/Baghdad/ Irad.. monocytogenes was grown in brain heart infusion broth(Hi-Mediadia) , whileS.
thermophilus was grown in de Man Rogosa and Sharpe (MRS) l§ktitMedia / India).

Cheese sample:

sample of soft cheese was collected from the lowalket inside ice box and transferred immediatelyhie
laboratory .

Preparation of Streptococcus thermophilus supernatant :

Sreptococcus thermophilus was cultivated overnight in MRS broth at 37°C.ekftentrifugation at 6000 rpm for
20min, the cell-free supernatant was filtered thgtow.22um filters and concentrated threefold (Kang & Lee
2005).

Antilisterial activity:

Five grams of cheese sample was inoculated intdleliswater and sterilized for 15 min , after ciog), it was
inoculated withL. monocytogenes (10°cell/ml) and homogenized for 15 min. The antiligteractivity of
Sthermophilus supernatant ( as derived probiotics) and inulif@/v) (as prebiotics) was quantified by adding
0.1, 0.5 and 1 ml from each of both , separatel{..tononocytogenes homogenizer. The homogenizer lof
monocytogenes without Sthermophilus supernatant or inulin was served as control. A# treatments and
control were incubated at 37 for 24,48 and 72 h. After each incubation perietjal ten-fold dilutions (up to
10°%)was made, 10Ql of each dilution was cultured on nutrient agai-k#edia / India) and incubated at 37°C
for 24 — 48 h. The log10 CFU/ml was counted andihébition activity was evaluated for all treatnterat all
three incubation periods.

3.Results and Discussion

Antilisterial activity of S. thermophilus supernatant and inulin was assayed by co-incubatb L.
monocytogenes with both of them , separately in soft cheesdtioge different periods. The results showed that 1
ml of bacterialupernatant reduced the viable count.afionocytogenes by 3 log units at 24 h and 2 log units at
48 and 72 h, respectively comparison with contboh ml of the supernatant reduced the viable coirit.
monocytogenes by 3 log units at 24 h and 1 log unit at 48 anchyBspectively comparison with control. On the
other hand , 0.1ml ofS. thermophilus supernatant resulted in a reduction of the viatdeint of L.
monocytogenes by one log unit at 24 h , no inhibition of bacéérgrowth was observed with 0.1 ml of the
supernatant at 48 and 72 h of co-incubation (Fgy@r2 and 3). In this regard, some studies havershioat the
growth ofL. monocytogenes was only reduced at a level of*IOFU / ml in taleggio and in milk in the presence
of bacteriocinogenic strains (Benkerroehal.2000) .
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Figure 1. Effect of Sreptococcus thermophilus supernatant onListeria monocytogenes growth in soft cheese
at 37°C for 24 hours.
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Figure 2. Effect of Streptococcus thermophilus supernatant onListeria monocytogenes growth in soft cheese
at 37°C for 48 hours.
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Figure 3. Effect of Sreptococcus thermophilus supernatant onListeria monocytogenes growth in soft cheese
at 37°C for 72 hours.
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One explanation of the inhibition activity of supatant against. monocytogenes is the synergistic effect of
lactic acid and bacteriocin in supernatant whiahsed the reduction of the pathogen viable coudiezaniet

al .(2009) observed that the supernatang.ahermophilus had broad spectrum activity against Gram-positive
bacteria. Salmamrt al .(2009) showed that the concentrated supernatans.othermophilus had inhibitory
activity against pathogenic bacteriRseudomonas aeruginosa , Klebsiellasp, Saphylococcus aureus and
Escherichia coli.

S. thermophilus displays an inhibitory spectrum toward relatedr@@ositive bacteria, including pathogens such
as L.monocytogenes (Fontaine & Hols 2008)S. thermophilus isolated from yogurt had shown antimicrobial
activity against some foodborne pathogen and ggitaicroorganisms especially monocytogenes, E. coli, K.
pneumonie andP. fluorescens (Akpinar et al.2011).

No inhibition of L. monocytogenes was observed by inulin at all co-incubation pesigdata not shown). Few
studies investigated the antimicrobial activityinfilin, but no studies investigated the antilistbactivity of
inulin. Gibson(1999) showed that the inulin reduded amount of harmful bacteria such as Bactergpides
Fusobacteria and Clostridia. Salmetral .(2013) observed the antimicrobial activity of linu 10 % ) against
some pathogenic bacterig; coli , Proteus mirabilis , Klebsiella sp , Pseudomonas aeruginosa and Serratia
marcescens. However, inulin has been shown to decrease thebets of pathogenic bacteria suchEagoli ,
Clostridia and Staphylococci (Mantovani & Russ€l03).

Conclusion:

Depending on the results of this study, it may lbactuded thatS. thermophilus supernatant has a good
antilisterial activity, so it can be used as a @ctibn factor against. monocytogenes in the soft cheese
processing.
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