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Potential for Use of Isolated Bacteriocin-Producing Pediococcus pentosacetis TISTR 536 from Nham (Thai Fermented Meat)
to Control the Growth of Salmonella anatum |An In-Vitro Study|
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Background

Nham. traditional Thai fermented pork. is normally consumed without cooking and considered as a ready-to-cat food after 3-
days of spontaneous fermentation. The reports on occurrence of the most common contaminant strain of Salmonella anatum in the
product [1. 2. 3] are therefore a serious public health concern. Since the advantage of using lactics starter cultures was reports 89
having a positive effect on the microbiological quality and safety of various fermented products [4. 5]. thus. the use of lactics Slaf‘f’r
cultures o control S, anarum in Nham was studied {1, 6]. The selection of the most potent bacteriocin-producing lactic acid baclt‘”f?
(LAB) from the spontaneous fermentation of this thai fermented meat product had been studied and reported [7. 8]. Among th?
selected bacteriocin-producing LAB. the strain of TISTR 536 was identified as Pediococcus pentosaceuns. The strain was B‘S‘f
reported to be thermotolerant bacteriocin-producing strain and exert the best antimicrobial spectra of their produces on vario¥”
indicators. included the opportunistic food pathogens of Listeria monocylogenes and Enterococcus faecalis [8]. The produced of thi
strain exhibited no effect on both of Staphylococeus carnosus and Micrococeus varians, which may cnhance adverse cffects of
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colour and aroma of Nham.

Objective

According to the reports on antagonistic substances produced rom LAB such as bacteriocins. nisin, pediocin. ctc. whicﬁ
exhibited an inhibitory effect on sublethal injury cells of various gram-negative bacteria, especially salmonellae [9. 10]. Thus. thi*
report was conducted to study the potential of using naturally occurring bacteriocin-producing /. pentosacens ISTR 536 from Nha"
as starter culture to control S, anatum in a homogeneous created Nham model! broth [6. 11] compared to nonbacteriocin-producer.

Materials and Methods
Bacterial strains : . pentosaceus strain TISTR 536 [7]. Pediococcus pentosaceus (JCM 5890). Listeria innocua (LTH 3096) ﬁ"d\
Salmonella anatum (obtained from WHO Salmonella-Shigella Center, Bangkok) were used for this study.
Medium : MRS medium modified (Merck) and Trypticase soy broth (TSB) (Merck) were used as cultivation medium for each
‘strain and S, anatum respectively. An overnight cultured of each strain was used for further study.

Nham Model Broth (NMB). which simulated the conditions of Nham production (a,, 0.970, pH 6.3. microaeroph
condition with steriled paraffin oil. added with 125 ppm of filter-sterilized sodium nitrite) and 5 % steriled fresh garlic [6. 11] \V_e":
used as a model broth for studying the effect of bacteriocin-producing LAB (TISTR 536) and non-bacteriocin-producing LLAB of ©
pentosacens (JCM 5890) on the growth of S. anatum instead of Nham product in this study. |
Study on the effect of bacteriocin-producing and non-bacteriocin-producing LAB on the growth of S. anatum in the modc
broth without nitrite and garlic : In order to study the effect of selected LAB on the growth of S. anatum. each bacterioc!”
producing LAB (TISTR 536) and non-bacteriocin-producing LAB (JCM 5890) at a level of 10® cfu/ml was prier studied for lh",'r
inhibitory effect on S. unatum at the level of 10° cfu/m! in NMB without nitrite and fresh garlic. The samples of each studied LAB i
NMB were left to ferment at 30" C for 2 days after LAB and S. anatum inoculation. Analysis of pH (pli Meter SUNTEX model 7'
701). bacteriocin activity from the crude culture of each LLAB on L. innocua (using agar spot assay [12]) and the growth of S um””’”
(using spread plate technique on trypticase soy agar) were determined every 6 hours of incubation. 4
Study on an interactive effect of bacteriocin-producing and non-bacteriocin-producing LAB, nitrite and fresh garlic on th.‘
growth of S. anatum in the model broth : The same volume of each studied strain of LAB and S. anatum as described above W ]'I
conducted in NMB with 125 ppm of filter-steriled nitrite plus 5 % of steriled fresh garlic and left to ferment at 30" C for 2 days
samples were also determined for pli. bacteriocin activity and the growth ol S. anatum at the same interval of incubation.
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Results and Discussion |
Effcct of bacteriocin-producing and non-bacteriocin-producing LAB on the growth of S. anatum in the model broth witho
nitrite and garlic i
I'he study of using bacteriocin-producer and nonbacteriocin-producer of . pentosaceus to control the growth of S uml’”)
was prior conducted in NMB without nitrite and fresh garlic under the same condition as Nham production. The results (g p
revealed that both of study LLAB strain and bacteriocin from TISTR 536 exhibited no effect on the growth of S, anatum. although i
bacteriocin-producer could produce high amount of inhibitory substances (Table 1) and lactic acid (data from decreasing in P'_l :ﬂ &
NMB in Fig. 2). This can be explained that the gram-negative strain of S anafun is not sensitive to the antagonistic producet "UOI'
TISTR 536 and can growth in a high number during the first day of fermentation. Due to the highly decrease of pl after a day i
fermentation. all studied 1,AB could reduce the cell number of this pathogen in NMB after one day of fermentation' which coneur”

with the earlier report of Swetwiwathana ef al. [6].
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Figure 1 : Effect of 10° cfu/m! bacteriocin-producer (TISTR 536) and
nonbacteriocin- nonbacteriocin-producer (JCM 5890) on the
growth of 10° cfu/ml of S. anatum (Salm) NMB without nitrite
and fresh garlic.
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Figure 3 : Interactive effect of 10° cfu/ml of bacteriocin-producer (TISTR
536) and nonbacteriocin-producer (JCM 5890), nitrite and
fresh garlic on the growth of 10° cfu/ml1 10° cfu/ml of S. anatum
(Salm) in NMB
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€2 : The reduction of pH in Nham model broth (NMB) with and + 0 100 400 1,600 12,800 51,200 12,800 12,800 12,800
without nitrite (Ni) and fresh garlic (G) after inoculating with Ni,G,536
10° cfu/ml of P. pentosaseus TISTR (536), 10% cfu/ml of JCM AT DRI TR T L e T T R T S
5890 (JCM) and 10* cfu/ml of S. anatum (Salm)

:,"‘I‘(:"I':lct'!\'c effect of bacteriocin-producing and non-bacteriocin-producing LAB, nitrite and fresh garlic on the growth of S.
ttm in the model broth
o Study of inlcmcl'ivc‘ effect of.baclcrigci|1-p|’<)n!txci|1g strain of TISTR 530, nilritc and fresh garlic on the gnm.l.h.()f S. anatum
Dr()dpd\r?d 1(?_n(mhactcrm‘c'ln—producmg strain of IC M 5890 was glso pcrf()rmcq in NMB under the same Condlllon‘ as Nham
(Uri]:lumn. T'he results {l-‘lg, 3) sh.owcd }lmt NMDB with 125 ppm nitrite and ‘5% fresh garlic could ~rctlm"d the gmwt.h of S. anatum
g ? ll?c carly stage of 1cr.mqnlnl|<m, W)]cl1 C(?l“ﬂp(}l'(‘il to the control broth \.\/11]‘1 the same amount of nitrite and gqrhc and the same
% raL .bmlh wnh nonbaclcrloqnv—producmg Stramvol ICM 5890. use of bac‘(erlocm-prod.uccr as starter culture exhibited a better result
pid decreasing the cell of S. anatum respectively. This can be explained that during the early stage of NMB fermentation the
Yergistic effect of nitrite and disrupted fresh garlic could retard the growth of S. anatum [6]. The added strain of TISTR 536 in
the ?ucould also rapidly producc numerous of lactic acid dur.ing7 fermentation, which led to a rapid decrease in pH andﬁompmmised
e ter lmembranc of th{ls'gram—negatwc'r‘wathogen as described by Stcyens et al. [9] an‘d Kalchayanand et al [10]. /\ﬂ.cr‘ 12 }‘1‘0ur of
- ntation, an antagonistic produced of TISTR 536 in NMB. plus nitrite and frcsh garlic (Fqble 1) could exert synergistic effect on
growth of sublethally stressed cells of S. anatum most efficiency [9, 10], which led to a rapid decrease of S. anatum.

C“"Clusions
Nham The stu‘dy in}p.licd the fld\@ﬂlﬂg@ of using.sc.lccted bflcte.riocin'—pmducing P /)C‘H/'O.\'(I('L’II.\'—TIST‘R.SJ() f‘mm‘ Nham as starter for
etier P)r‘oduclmn. This bactcnoun—pmduccr strain in cqnnbmatlop with 125 ppm‘ofmtrltc ra‘nd S O/o o—f‘dmr:lptgd fresh gar]FC cxcrt.ed a
e Ttﬁull to control S anatum than thp nqnhactcrloun-plroducmg strain of JCM 5890. Thus, TISTR 536 is the potential strain to
as a starter culture for Nham production in order to obtain a salmonella-free Nham product.
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