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Potential for Use of Isolated Bacteriocin-Producing Pediococcus pentosaceus TISTR 536 from Nham (Thai Fermented Meat) 
to Control the Growth of Salmonella anatum  |An In-Vitro Study)
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Bachground fcrmenled pork. is norma||y consumed without cooking and considered as a ready-to-eat food after *
days of spontaneous fermentation. The reports on occurrence of the most common contaminant strain ol S a lm o n e l la  a n a tu m  in 
product I I 2 II are therefore a serious public health concern. Since the advantage of using lactics starter cultures was reports 
having a positive effect on the microbiological quality and safety of various fermented products |4, 5|. thus, the use ol lactics star 
cultures to control ,V a n a tu m  in Nham was studied |1 .6 |. The selection of the most potent bacterium-producing lactic acid batter 
(1 AB) from the spontaneous fermentation of this thai fermented meat product had been studied and reported 7. 8). Among t' 
selected bacteriocin-producing LAB. the strain of TISTR 536 was identified as P e d io c o c c u s  p e n to s a c e u s . I he strain was a - 
reported to be thermotolerant bacteriocin-producing strain and exert the best antimicrobial spectra of their produces on van 
indicators, included the opportunistic food pathogens of L is te r ia  m o n o c y to g e n e s  and E n te r o c o c c u s  fa e c a l , s  [8], I he produced o 
strain exhibited no effect on both of S ta p h y lo c o c c u s  c a r n o s u s  and M ic r o c o c c u s  v a r io u s , which may enhance adverse cMeets
colour and aroma of Nham

ObjectiveIVI! . . . •
According to the reports on antagonistic substances produced front LAB such as bacteriocips. nisin. pediocm etc 

exhibited an inhibitory effect on sublethal injury cells of various grant-negative bacteria, especially sahiionellae |9 . 1<>|. 1 nus. 
report was conducted to study the potential of using naturally occurring bacteriocin-producing P p e n to s a c e u s  I IS I K  5 5 6  trout in i ‘ 

as starter culture to control .V, a n a tu m  in a homogeneous created Nham model broth |6. 111 compared to nonbactenocin-producer.

wlii^1

Materials and Methods a  t u  mow k
Bacterial strains : P  p e n to s a c e u s  strain TISTR 536 [7], P e d io c o c c u s  p e n to s a c e u s  (JCM 5890). L ts le r ta  t n n o u t a  (LI H 3096) |
S a lm o n e l la  a n a tu m  (obtained from WFIO Salmonella-Shigella Center. Bangkok) were used for this study. „
Medium : MRS medium modified (Merck) and Trvoticase soy broth (TSB) (Merck) were used as cultivation medium for each LA 
strain and .S', a n a tu m  respectively. An overnight cultured of each strain was used for further study ,  hili£

Nham Model Broth (NMB). which simulated the conditions of Nham production (a„ 0.970 pH 6. v microaerop 
condition with steriled paraffin oil. added with 125 ppm of filter-sterilized sodium nitrite) and 5 % stenled fresh garlic [6 11) 
used as a model broth for studying the effect of bacteriocin-producing LAB (TISTR 536) and non-bacter.ocn-produc.ng LAB o. 
p e n to s a c e u s  (JCM 5890) on the growth of .9 a n a tu m  instead of Nham product in this study. jcl
Study on the effect of bacteriocin-producing and non-bacteriocin-producing LAB on the growth of 5. anatum  i n the^  
broth without nitrite and garlic : In order to study the effect of selected LAB on the growh of S a n a tu m . each bacter o |  
producing LAB (TISTR 536) and non-bacteriocin-producing LAB (JCM 5890) a. a level of 10 cfu/ml was prter stucJ.ed tor th 
inhibitory effect on S. a n a tu m  at the level of 10̂  cfu/ml in NMB without nitrite and fresh garlic Hie samples of each studied LA 
NMB were left to ferment at 30" C for 2 days after LAB and S. a n a tu m  inoculation. Analysis ot pH (pH Meter SUN TLX mode•
701). bacteriocin activity from the crude culture ofeach LAB on /.. in n o c u a  (using agar spot assay )12|) and the growth ol .5 
(using spread plate technique on trypticase soy agar) were determined every 6 hours of incubation. tHf
Study on an interactive effect of bacteriocin-producing and non-bactcr.ocin-producing LAB, nitrite and fresh ga ^
growth of A. anatum  in the model broth : The same volume ofeach studied strain of LAB and ,S. a n a tu m  as described ab ^  
conducted in NMB with 125 ppm or filter-steriled nitrite plus 5 % of stenled fresh garlic and left to ferment at .>() C - ‘ • 
samples were also determined for pi 1. bacteriocin activity and the growth of .V a n a tu m  at the same interval ol incubation. t

Results and Discussion , _ . . .  , , . ..
Effect of bacteriocin-producing and non-bacteriocin-producing LAB on the growth of A. anatum  in the model brot
n i t r i to  a n d  crarlic  , .........,iiii'1

iii1

nitrite and garlic
I he study ol using oactertocin-prouucci uuu n u i n - a i . i t . jaw«*.».. -  . ...¡a, 1

was prior conducted in NMB without nitrite and fresh garlic under the same condition as Nham production. I he resu s < b ^  
revealed that both of study LAB strain and bacteriocin from TISTR 536 exhibited no effect on the growth of S. anatum. althoufc ()| 
E c S n - p L u c c r  could produce high amount of inhibitory substances , fable 1) and lactic acid (data «mm decreeing -np ' 
NMB in Fig. 2). This can be explained that the gram-negative strain of S. anatum is not sensitive to the antagonistic pi i o
TISTR 536 and can growth in a high number during the first day or fermentation. Due to the highly decrease of pll af er j 
fermentation, all studied LAB could reduce the cell number of this pathogen in NMB alter one day ol fermentation which 
with the earlier report ot Swetwiwathana cl al. |6].
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Time (h)

'Sure I : Effect of 10*' cru/nil hacteriocin-produccr (TISTR 536) and
nonhacteriocin- nonbaetcriocin-produccr (JCM 5890) on the 
growth of 103 cfii/ml of/>. a m ilu w  (Salm) NMB without nitrite 
and fresh garlic.

Time (HI 
p-
'Sure 2 : The reduction of pH in Nliam model broth (NMB) with and

without nitrite (Ni) and rresli garlic (C) after inoculating with 
10f’ cfu/nil of/’, p en to sa seu s TISTR (536), I06 cru/ml of.lCM 
5890 (JCM) and I0J cfu/ntl of.5. itniiliiiii (Salm)

Time (h)

Figure 3 : Interactive effect of 10s cru/ml of bactcriocin-producer (TISTR 
536) and nonbaetcriocin-produccr (JCM 5890), nitrite and 
fresh garlic on the growth of 1 03 cfu/ml 1 03 cfu/ntl of S. niuitiiiii 
(Salm) in NMB

Table I : Sensitivity in AU/nil of /.. iiinociiii against antibacterial 
compound produced by an initial of I06 cfu/ml of P. 
p en lo sa ceu s TISTR 536 during 2 days of fermentation in 
NMB with and without nitrite (Ni) and fresh garlic (G)

sample
0

activity (AU/ml)/hour
6 12 18 24 ’ 30 36 42 48

NMB
+ 0 100 1,600 6,400 25,600 51,200 12,800 12,800 12,800

536

NMB
+ 0 100 400 1,600 12,800 51,200 12,800 12,800 12,800

Ni,C,536

^•tractive effect of hactcriocin-producing and non-bactcriocin-producing LAB, nitrite and fresh garlic on the growth of S. 
n"n>nni in the model broth

Study of interactive effect of baclerioein-ptoducing strain of TISTR 536, nitrite and fresh garlic on the growtli of S. analum 
Cor»pared to nonbacteriocin-producing strain of JCM 5890 was also performed in NMB under the same condition as Nham 
Pr°duction. The results (Fig. 3) showed that NMB with 125 ppm nitrite and 5% fresh garlic could retard the growth of S. analum 
duri|ig the early stage of fermentation. When compared to the control broth with the same amount of nitrite and garlic and the same 
m°del broth with nonbacteriocin-producing strain of JCM 5890, use of bacteriocin-producer as starter culture exhibited a better result 
ln fapid decreasing the cell of S. analum respectively. This can be explained that during the early stage of NMB fermentation the 
Synergistic effect of nitrite and disrupted fresh garlic could retard the growth of S. analum [6]. The added strain of TISTR 536 in 

could also rapidly produce numerous of lactic acid during fermentation, which led to a rapid decrease in pH and compromised 
’̂ e outer membrane of this gram-negative pathogen as described by Stevens el al. [9] and Kalchayanand el al [10]. After 12 hour of 
"Mentation, an antagonistic produced of TISTR 536 in NMB plus nitrite and fresh garlic (Table I) could exert synergistic effect on

the growth of sublethally stressed cells of S. analum most efficiency [9, 10], which led to a rapid decrease o f S. analum.
°nclusjons

w The study implied the advantage of using selected bacteriocin-producing P penlosaceus TISTR 536 from Nham as starter for 
, ‘lam production. This bacteriocin-producer strain in combination with 125 ppm of nitrite and 5 % of disrupted fresh garlic exerted a 
etter result to control S. analum than the nonbacteriocin-producing strain of JCM 5890. Thus, TISTR 536 is the potential strain to 

Usc as a starter culture for Nham production in order to obtain a salmonella-free Nham product.
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