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(Antimicrobial Substance of Lactic Acid Bacteria from Fermented Fish)

L3
WA = d

ar Av o A L A = @t L 9
L ﬂ]iﬂﬂ!tl‘é)m‘]f‘é)!!‘U__ﬂTIliﬂ!mﬂﬂﬂ‘ﬂﬂf,‘lGm"l‘iﬂﬂﬂﬂi}ﬁuﬂﬁﬂ‘mﬂ‘l.ltn‘ﬂuﬂ(’dilﬁﬂ)

Q

1L miﬁnfmtmnzﬁmm::trmiamsm’%tyunmammﬂma?’ia«?mmm#a
Lactobacillus casei ssp. rhamnosus (SN11)
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I. Screening for Lactic Acid Bacteria Producing Bacteriocin
from Som-Fak (Fermented Fish)

Abstract

Lactic acid bacteria producing bacteriocin were isolated from fermented fish
“Som-Fak”. Three isolates from 40 isolates could inhibit the growth of all indicator
microorganisms (Staphylococcus aureus, Lactobacillus sake, Escherichia coli,
Escherichia coli 0157:H7, Lactobacillus plantarum, Listeria monocytogenes 018 and
Carnobacterium sp. M114-25). These 3 isolates were identify to be Lactobaciflus
casei spp. rhamnosus (SN11) and Streptococcus lactis (SN33 and SN48),

Optiization of growth and bacteriocin production by these 3 isolates were
studied in MRS and APT medium with initial pH of 5.0-7.15 M17, BHI. L. casei spp.
rhamnosus SN11, S. lactis SN33 and S. lactis SN48 grew and produced bacteriocin
well in MRS medium with initial pH 5.5 after 18 h of cultivation, APT pH 6.7 at 18 h
and ATP pH 6.7 at 12 h, respectively. No significant difference in growth and
bacteriocin production for L. casei spp. rhamnosus (SN11) and S, factis SN33

growing at 30 and 35 °C. However, S. lactis SN48 grew better at 30°C than at 35°C.
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Effect of temperature, pH and enzymes on the stability of bacteriocin
produced by the 3 isolates were studied. The bacteriocins still had inhibitory aectivity
against indicator microorganisms although they were kept at 90 © C for 45 minutes.
The bacteriocins produced by casei ssp. rhamnosus SN11 and S. Jactis SN33 still
showed inhibitory activity from pH 5-7. The bacteriocin of S. factis SN48 did not
show inhibitory activity against E. colf at all tested pH but it could inhibit growth of E.
coli 0157:H7 at pH 5.0.

The inhibitory activities of bacteriocins form the 3 isolates were- destroyed by
protease enzymes, pronase-E, proteinase-K, trypsin and Ol.-chymotrypsin .

When the 3 isolates were co-cultivated with the indicator microorganisms in the
optimized medium for 12 — 18 h. the number of the indicator microorganisms were

decreased by 89 -99%.



IV

II. Ansdanrsiunnsansanisuaauuamasiaiuainida
Lactobacillus casei ssp. rhamnosus (SN11)
UNARER

Lactobacillus casei ssp. rhamnosus (SN11) Fauanldanudasoeidain
mﬁmLmﬂm@?‘[@%uﬁé’uﬂz\ﬂﬂmﬁmmmL%@ Staphylococcus aureus SaduBunnude
Suiuferay 5 Tuawnawag MRS Rdfetdudu 5.5 LWﬁngﬂqﬁfqmugﬁﬁm W7
L. casei ssp. rhamnosus (SN11) seyuaznanuAmesTadulEAndansBunnie
Gusufenas 1 uaz 10 Tnedaluedl 16 ﬁmm‘i‘mamﬂ’lugﬂﬁwﬂfﬂm@ﬁuﬁq 3.48 niu
HOAmT LLﬂ:Lﬁ@Lmuﬁnqiﬂﬁlumm?mm MRS faznninmadetay 2 ABunnisnna
Guduianunianas 58) L. casei ssp. rhamnosus (SN11) A3tyatinadn ’]meﬁ"fﬂmﬁ
72 ﬁmm?quafgmlugﬂﬁwﬂ’mﬂmﬁuﬁaL‘w"]ﬁ'u 2.64 nfudedns uardmfanisuns
dudeldvindiu 20 AU/mI daunufinglaalugwaman MRS seglpsadasas 1
L. casei ssp. rhamnosus  (SN11) 1irygegaludalusdl 16 Sdwinadudie 3.18
niuAaans uariifanssunisdude 30 AUMI deumfunaslulnsaurem ety

amamas MRS sasihialanun (Bundulnssudusiuisusiesaz 7) @dean

Janay 50 @aiqlasafauay 1 luuvasaniueu L. case/ ssp. rhamnosus (SN11)

. ! ] 13
- wiygeaeidaluan 24 Tasflunwmingsduds 3.08 nfusedmr  uazfifanssunng

2
o .

Cfuds 30 AUMIE wazwudnistlEnusmdsdanuasuuntifendamaluams
4 y s _ ¥ 4 oAy

Cwas MRS Asdingleateusy 1 Wuundianiuey usmhildapindaansiesas
- 50 whwvaslulasiau  lifinasennedyussnanuuameiiady  aednglsfinniiels
Fugslsznamiides (wenTudlunesfieav mAundiam warlalwiadanlalaseu
vleanm) uaz tween 80 mnWItyuaznnAnuLAnedladuszanailaniiianssunig

fusanae 20 AUmI



A%

II. Optimization of Bacteriocin Production by Lactobacillus
casei ssp. rhamnosus (SN11)

Abstract

Lactobacillus cosei ssp. rhamnosus (SN11) was isolated for fermented fish

“Som Fak”. It produced bacteriocin inhibiting growth of Staphyiococcus aureus. The
inoulum effect was studied in MRS medium with initial pH 5.5. 5% inoculum provided
better growth and bacteriocin production than 1% and 10% inoculum with cell dry
mass of 3.48 g/L. When 2% mollases (58% initial sugar) was used to substiture
glucose in MRS medium the L. casei ssp. rhamrosus (SN11) grow slowly with

L maxinum growth of 2.64 g/L and inhibitory activity of 20 AU/ml at 72 h. When sucrose
was used instead of glucose the maximum growth was at 16 h. with cell dry mass of
| 3.18 g/l and inhibitory activity of 30 AU/ml. When all the nitrogen in MRS medium
was substitued with 50% tuna condensate (total nitrogen 7%) in MRS medium with
1% sucrose as carbon source the isolate had maximum growth at 24 h. with dry
mass 3.08 g/L and inhibitory activity of 30 AU/ml, Omitting of manganese sulfate and
magnesium sulfate from the MRS medium with 50% tuna condensate did not effect
growth and bacteriocin production. However buffering agents (ammonium citrate,

' sodium critrate and dipotassium hydrogen phosphate) and tween 80 cause decrease

. in growth and bacteriocin production. The inhibitory activity 20 AU/mi.




VI

Q = ‘( 1 o
1. ms¥husansusdiuaaiuavasiady
UNANea

AfmuanuUAWeIladuiiaseann  Lactobacilus casei ssp. rhamnosus
(SN11) 18T snisusniauniadeanudansesdon  Ultrafiltration  1wa 100
kDa udnmnmeneusneuenlifondan w2 Fupau Rezduaaduduionss
40 waz 80 n3edeiw Ultrafiltration 1@ 10 kDa  wdarndmndesanll  Iaenns
Inecladasugaleariada Haualuanadu 3,500 Da A tafufilFTnnee
Tudae 3,500 — 10,000 Da uasanviwislaenis freeze dry IFuupmesiadudis

AansrunisEuda 320 AU/mg

IIl. Production and Partially Purification of Bacteriocin by
Lactobacillus casei ssp. rhamnosus (SN11)

Abstract

Bacteriocin form Lactobacillus casei ssp. rhamnosus (SN11) was produced
and partialy purification by centrifugation at 6000xg and ultrafiltration of 100 k Da and
10 k Da. The filtrate was precipitate by two steps of ammonium sulphate (40, 80%}
and dialysis against phosphate buffer pH 6.5. The activity of bacteriocin in the range
of 3,500 — 10,000 Da was 80 AU/mI. After freeze drying and disolving in phosphate
buffer pH 6.5 (1 g/ml), the activity was 320 AU/mi.
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IV. Appliction of Lactic Acid Bacteria and Bacteriocin in
Food Products

Abstract

Lactobacillus casei ssp. rharmnosus (SN11) 10° CFU/g was used as starter
for fermenting Som-fag which was challent by adding Staphylococus aureus 10"
CFU/g. Total viable count and Staphylococcus aureus count was determined during
72 hr. incubation. The number of S. aureus was decreased during incubation and
could not found at 72 hr.

Partial purified bacteriocin from Lactobacillus casei spp. rhamnosus (SN11)
was applied to storage shrimp at 4 © C. The shelf life of shrimp was extended to 10

days. When the bacteriocin was applied to raw-milk and kept at room temperature

the shelf life was extented to 6 h. at room temperature and to 6 days at 4 ¢
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