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ABSTRACT

Thé fffect of Pedioctceustpeniosaceus FISTR536 Las starfer culture on growth of
salmonella¢ in"? types of Nham fermentation eonsisting Nhamrproduced Gsing shredded cooked
pork skin, Nham produced: using’ mificed? ¢ooked ;pork: skin-and-naturally_fermented products
(without using starter culture} was inyestigated. It was found that"all| Nham samples with starter
cultures exerted '‘a-higher-peteentage of lactic acid and Jed i10-morg_rapid in-pH reduction than
those samples withotit, startet eultures. Moreover, Nham fesmented withy starter culture revealed
the betterinhibitory effect’on the natufally contanunated salmonellac during Nham fermentation
than those of natutally. fermented samples., The, percentage of salmonellae positive samples after
3 days of Nham\férmentation was\33.3.%\and66:7.%; respectivelys Serovaricty typing of cultures
isolated from both ‘of Wham ‘produced with and withott P\ pentosacéus TISTR 536 as starter
culture showed that they bélenged.to 11 serovar. There were S Panama (24.7 %), S. Rissen (21.7

%) and S. Anatum (21.7 %) and S. Stanley {18:6"%), respectively.

In order to investigate whether the rapid reduction of salmonellae concerned to the use of
starter culture or the synergistic inhibitory effect between starter culture and garlic on salmonellae
during Nham fermentation, an inhibitory effect of P. pentosaceus TISTR 536 and 5 % of sterile
fresh garlic on S.Anatum which is the most common contaminated and aciduric salmonellae in
Nham product has been studied in the sterile condition of Nham model broth (NMB) with the
same water activity value as Nham (0.97). The results confirmed that NMB fermented with 5 %

fresh garlic and 1.8x10° cfu/ml of P. pentosaceus TISTR 536 exhibited the best diminishment of

I11



2.3x10" cfu/ml of S. Anatum (within 48 hrs. of fermentation) when compared to NMB with 5 %

fresh garlic or fermented with 1.8x10° cfu/ml of P. pentosaceus TISTR 536 alone.

The use of P. pentosaceus TISTR 536 as starter culture for the sensory properties and
acceptability of Nham with shredded and minced cooked pork skin in comparison with the natural
fermented Nham were later been studied. It was implied that Nham with minced cooked pork skin
fermented with and without P. pentosaceus TISTR 536 as starter cultures was statistically most
preferable to panelists (p < 0.05). Hence, the production of semi-dried Nham with minced cooked
pork skin after 3 days of fermentation with.and without P. pentosaceus TISTR 536 as starter
cultures under 60° C hot-gir.evén for 2, 4, 6 and 8 Hrsw.has.been studied. In the meantime,
salmonellae detection.nd somé chemical propefties consisting of'\pHy percentage of lactic acid
and water activity’of the productsibefare-fermentation; after 3 days of fermentation and during all
hot-air drying perieds; including organoleptically “test of innovated semi-dricd Nham were
investigated. The-fesults revealed that salmonellac could /also be, defgeted, in all Nham samples
with and without P/ pentosiceus, TISTR 536-as, starter cultures:atter 3 daysiof fermentation. The
most common salmionellae-serovar-found.in fhese\ semi-dricd: products| belonged [to S. Anatum
(33.3 %) and-S. (Stanley(P9.2 %), respectively. All detected salmonellac could be diminished in
the 60° C hot-air oven-after 2 hrs. efidrying process. The drying periods of the 3 days fermented
Nham at60° € hot-aif’oven.for!8 hrs, fevealéd too'dried products, while thédrying periods of 2, 4
and 6 hrs. showedrno different insthe productiappearance except-water activify/containing 0.956-
0.958, 0.942-0.953 and 0.940<0.944; respeetively~Thus; the semi-dried Nham products with and
without P. pentosaicéus TISTR 536 as starter cultures, which diad"been dried for 6 hrs. under 60°
C in hot-air oven, were organcleptically. investigated. The reswlts/implied that the appearance of
semidried products from Nham fermented with P._pentoSaceus TISTR 536 gave more statistically
acceptance by most panelists than the semidried from natural fermented ones (p < 0.05), but there
were no statistically different from others organoleptic properties (color, flavour, sour, texture and

overall acceptance).

Based on the results obtained in this study, it concluded that the lactic acid bacterial
strain of P. pentosaceus TISTR 536 originally isolated from Nham could be used as the starter
culture to control the growth of the most commonly found contaminant and the most acid-
resistant S. anatum in Nham. Moreover, the use of this strain as starter cultures could produce a

more: preferable and safe' Nham product. Drying process :of 3 days ferménted:- Nham ‘with 2

Iv



pentosaceus TISTR 536 as starter at 60° C in hot-air oven for 6 hrs. could be applied to produce a

more preferable and salmonellae-free innovated Nham product.
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iwhvne Featmosuessnuneanuna lnnsumzaemsiududens lsnluemisves
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HUATSUTERANMAILUNTTAINT 0T 19NTABLTAN toNIATNTN
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¥
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ar w o
nldnsennlinuuuuma 2 TWNUY 10 Leuconostoc mesenteroides L124 Wag Lb. curvatus
' ¥ A 0y A ' °

L442 nﬂﬁelumanuuﬂgaqﬂ weneAIuYe L. monocytogenes WUNWIUITODAIUIU
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2.3 NN (Allium sativum L.)
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wazunsnszw dnsemadten v lag thwmlgnTnlssdndnonammiamile uazmn
az ueeniieliue it invnipmin TR0 eatdueIms Winsafionan U ez
nziion s oumemenatontisn atstinl pnbsasuguan \lazoiutudaldin
wnmaeiptl 1ET3 it ee T DY iA, HowAmiGRiruEe T Tani \1aay 1aaes
o3 lilgu~TsnanuaulaRag ¥ rudsatlse ) duaki-udims. Yuladnz v
Uszdden Fmbi aasamhsmmwCsE o st SRt
findoyl N30 NUMRTFINONVOINS Ao Lo fssmoyn O hhame ludeaves
nzedan aa Msulunsediuingn e larnludeiuagml shudiunfiGe tande
51 38 Tueawe Jdutis  Tuilaaiz qw%’ﬁwqmﬁwﬁyﬂmmmnmﬁ allicin, diallyl
disulphide, ‘Mg diallyl dcisulphide uaﬂmaffﬁ1s¢haqﬁqnﬁnﬁaﬁﬂﬁxﬁﬂﬁwﬁqﬁﬂmu o
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u:i [ o' ﬂ; o = i
mnah 2.1 mesdmgaiuuafisvausadu lnluems1a

HunisY ﬁmwi]fgﬂﬁla“;mau'iﬂ
Alicyclobacillus acidocaldarius 2.0
Bacillus cereus 4.9
Clostridium botulinum, Group | 4.6
Clostridium botulinum, Group Il 5.0
Clostridium. perfringens 5.0
Escherichia coli O157:H7 4.5
Gluconobacter spp. 3.6
Lactobacillus brevis 43
Listeria monocytogenes 411
Plesiomonas shigelloides 4.5
Pseudomonas fragi 5.0
Salmonella spp. 4.1
Shewanella putrefaciens 5.4
Shigella flexneri 5.5
Shigella sonne] 5.0
Staphylococcus’ aureus 4.0
Vibrio parahaemolyticus 48
Yersenia enterocolitica ")

111: Aauasain Jay (2000)
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adda

" y i o o< ar "
M13199 2.2 A1I0IABTBARIA (water activity, A, ) idrgadmiugaunidniinnudngae

AT INNITUDINIS
Organism Minimum Fi'l'JElmt);uﬂﬂaaé

Most spoilage bacteria 0.90-0.91
Acinetobacter 0.95-0.98
Aeromonas 0.95-0.98
Alcaligenes 0.95-0.98
Arthrobacter 0.95-0.98

Bacillus 0.90-0.99

B. cereus

Citrobacter

Clostridium

Lactobacillus

Leuconostoc

Micrococcus 0.90-0.95
M. roscus 0.90-0.93
Pseudomonas aeruginosa 0.96-0.98
P. fluorescens 0.95-0.97
Salmonella 0.93-0.96
Staphylococcus albus 0.88-0.92
Staph. aureus 0.84-0.92

111: Aaatagvin Banwart (1983)

g - Yo W 1] - = Y ' ) v v v
nansiiluenansianulidmiumslidnuienis@nwvintu leugelvdlldussleviaunism
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QUHRN (DI UTALTUN)

qa’“un"ﬂ' F‘i‘lqﬂ (minimum) | IMUEAW (optimum) | GIGA (maximum)
fidoianTn idoduln et
Bacillus cereus 10 - 47-50
Clostridium botulinum 3-10 30-40 42-45
Clostridium perfringens 15-20 30-40 45-51
Escherichia coli 48-50
Lactobacillus 53
Leuconostoc 40
Micrococcus 45
Proteus 43-45
Pseudomo 31-43
Salmone X 6-49
Staphyl cg a 0 -48
Vibrio - J?,rvﬂv 11" :l: -
i fan i?i”lﬂ &
N @
C &
(‘;&;‘/ 3 T% R
. v a®,
ZPaginantd

tdy 1 tdl 2 o U £ lﬂl = 1 gj 1 Y o v 6 v ¥
wnanstiluenasianulidmsunisidnunenisfinewingu leugslnhlulgsslevdmunisin

lidnsdllag visdu dnnanuilvsaudadiien wagdesonddisdiveenarsynasandnstluly
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3.1 Yagaulylumsnan

b 4
3.1.1 ilonydauaz Inn (amained wananszi)
3.1.2 mimy (Faaiaazd wamanszia)

a L4

3.1.3 9190 ($1IMouN A ATINIEND)
3.1.4 N3y (AR TAZIY WANANTE)

-
3.1.5 inapAasn s

3.1.6 0 (@3asH)

3.2 1egaun3d

329 P peilosacens TISTR 5364 thin v nnaaon e oz 185un1s
tudunwan pediocin PA-T- (Swetwiwathana; 2005) ﬂmwmﬁyua;%ﬂriau°l%ti‘luﬂf’1’w§au?qw§
TuD MM a2 MRSbréth (Merck) jinnT 20-24 F9laa g 1HMRS agar=+ 10 % CaCO, W
IR TS VIR deep tube

332 &, Anatum 'lﬁ%'nmmaqmiwﬁmﬂ FAQ/WHO Salmonella-Shigella Center
gonuitu MRS it agtidean  suIRERdasnsng /osnsnamssugy
xﬁnwaﬁ:uu%,a“luﬂwwu%a TSAYE ‘{Frypticase soy agar, (Merck)+ 0.6 % yeast extract
(Merck)] ﬂmuw1:1§ua‘lumms TSBYE [ Trypticasé.soy broth (Merck) + 0.6 % yeast extract]

Whunan 20-24 52119 AeunimsAnE

L > 1] = o = J
3.3 swnsiasuvenazaiulszneuililumsimsizviyeqaunie

3.3.1 MRS broth (Merck, USA)

3.3.2 MRS agar (Merck, USA)

3.3.3 Salmosyst broth base,SB (Merck, USA)

3.3.4 Salmosyst selective supplement tablet ,SBST (Merck, USA)
3.3.5 XLD agar (Scharlau, Spain)

3,3:6-Rambach agar (Merck;, USA)
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3.3.7 Triple Sugar Iron (TSI) agar slant (Merck, USA)

3.3.8 Lysine Indole Motility (LIM) medium (Difco, USA)

3.3.9 Trypticase soy agar (TSA) slant, plate (Merck, USA)

3.3.10 Agglutinating antiserum (polyvalent) A-67, A-I (S&A Reagent Lab, Thailand)
3.3.11 Antisera O group B, C, D, E (S&A Reagent Lab, Thailand)

3.3.12 KOVAC (Merck, USA)

3.3.13 Meat extract (Merck, USA)

3.3.14 Tryptone (Merck, USA)

3.3.15 Glucose (SP Scientifre;Thailand)

=1
3.4 iy

3.44 Ampswranlsa (Merck) USA)

3042 Tasetis T 1as (Merek, USA)

34 Plaaod las IwaWedina(Carlo Erba Reagent, [taly)

342 ipouoanoiuy (Fluka, Switzerland)

3 4l5-nans 08/ (Carlo Erba Reagent, Ttaly)

3.4.6 TR ErA LT (Metha Group Trading Ltd!) Part(, Thailand)
3 4.7 Wuevman 1 -(GarloErba Reagenty Italy)

3.4.8 14ip0y lamson lae (Merdk, USA)

3.4.9\barosed 3 0va% 95 (Asmagrmsuassatiia, Useng o)

< AN A
3.5 gUnInluazinIo D

3:5.1 ﬁﬁmé@ (Laminar Flow Clean Air Type 460 EC, Belgium)

3.5.2 ﬁﬂutﬂﬂtéﬂ (Memmert , Germany)

353 ﬂ:’BUﬂH%‘E}u (Memmert, Germany)

3.54 Hﬁﬂd\mj‘llgﬂ (Tomy SS-325, Japan)

3.5.5 1304 IAR Y (inolab pH Level 1, Germany)

3.5.6 nSpava Ifmeriioy 2 duniis AfAFa 3100 N3U (Sartorius; BP 31008,

Germany)

3 5.7 1030993 I mailon 4 A WHAYa 210 NFU (A&D Company Ltd., Japan)
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3.5.8 N3 DaNaNAIS AT AW IUNABANARDI (Vortex Mixer VM-300)

3.5.9 ndvagan3sei (Olympus CH 30, Japan)

3.5.10 TuTnsial (LG intellowave, China)

3.5.11 @1 1WA (Kando, Germany)

3.5.12 m?aﬁ]nwﬁnmmi (Turbora TRK 72, Thailand)

3.5.13 1N30INANBIMIS (Kitchen Aid JU KSSS, USA)

3.5.14 m?mmaqqmumuwmﬂ (Sammic S.A.)

3.5.15 1A3DAVTTY

3.5.16 m?ammﬁa (Seven-Five OC 572, Thailand)

3.5.17 15 oo UM udiun 1A (Patch OV 663)

3.5.18 Lﬂ?aatsﬁ'sw%’anqﬂnm’fﬁuqﬁi‘iuﬂu

3.5.19/Céllulose casing (Type,Cell FP, Cal 21, Shirred; Fa;Viscofarn, 31007 Pamplona,
Spain)

35 20" RanA AR N Usa9x 4 T2 (uTHn. A W d@En $ifia)

3.6 aguNYnIINaaod

a wa o = v
Veutlfuans-Tnisnseaaanmassitnng aofiutnatu latwszagunduitne

NMISAIANIS TS

3.7 s=azNN NNl

ARIAN 2546 SQINIWIS 2548

3.8 IEMINAav

vd‘l a a A‘q' EY a
3.8.1 waveaMslviyeuandnuIgnsisuAulumIHaRUUY
¥ ¥
3.8.1.1 wsouiFouunfiouandn P. pentosaceus TISTR 536 1AUniUi¥o
L=y ﬂ( (-] 1 lﬂ. - = 0"
USgniasluMRS broth 11 lhiufigumgii 30 seruasaisue At 20-24 92 1u4

3.8.1.2 MIHARNUY

= ] 4:;:! = 4 = = q'fc'- Y
naauvuy Taouiailu 2 gas A gashiinsiAuFouananusgnoisuau Loy

Ll
¥ ]
ar

1) = g = = l:"q' é J a o = =y
hiimsipudenananusanituau  Sluudazgasiuisimsedaunuuniimimy - 2

dnumz A wilmpiudusuneisyanm 2x3x20, Tadwas uoeniamyuansugAzINs 9
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] o« a a 1 ' = 4 e
g duruguinan 5 tadwes wsondukanluugazgasmuTnaninaaslumn

n:l 1 = Av = n’l; 9 : 9 a (] n‘.: d‘
3.1ugas i liims@ugeusgniisuautiu Imihamwauiamuauway lunioswery

[
= =a

4 Pl
(Kitchen Aid ) winsuduwaumiios (szina 3 ui) uaduiugasilimsidudousens
a v 3 i n’: ' =] n’.: 4 a 4’ a Ja oy
Sudu Wnavdumauimuanoudszna 1 wiil nmiuSududeuigniisuduasly uia
dosudumaumiioy Wszna 2 wii) hdurauiimun ldussyleole ldussquuy
L4 3
ivaglad (Cellulose casing) TMuAazuvisiinuuIszU 6 17 INTUTALIDINIADEN 1A

wa-toliiniu i ldussylugaggapae Tamiinldiduuuqueima Taoldinieeussy

]
ol -

o a o ' d o 1 a L4 o
NV INA IRaAA U 19 IWuuNgungll 30 serraue INUATIBE1NINIILHYNG I
unal 35u

v
N3 0UAIDUNM UL AT IussndURYY
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mM3naaeelude 1-4 AT 1EHHANINARDINIIADA 1AUNITNILNUNITNANDI
wuugumoluvdenauysel (Random Complete Block Design : RCBDNhA s e
yaaaa 1avld Analysis of Variance (ANOVA) MR TMHANAIIYBIAURAUAIY Duncan New®
s Multiple Range Test (DMRT)
5) Ansiguauianediugadiinuvesiiediamuy
ﬂinmﬁ;aci'aTmuamﬁﬁaéiuﬁaadmmuu Taul435 Salmosyst
(Weber, 1988; Ossmer, 1992; 0Afi3 Lazo3ns, 2539) Taorheiediaunuy 25 a3y ldaslu
salmosyst broth base (SB) 225  iadans ﬁwvlﬂﬂm%"aﬁqmwgﬁ 35-37 parnraifud 1iunm
6-8 . miudodonn_SB~T0-nnnms m‘luﬁaﬂﬂmamﬁw'mmsaiuéﬂuﬁa LAY
salmosyst selective supplement tablet(SBST) 1 e IASBST azatwlu SB sunua Un

=Y

waeafil SBST #'SB Tgauugil-35-37-DentiaaiGorritiuria 1824y, udninlUSumzide
asuuo s lauld XLD agiritde RAM agar Uinae1 3547 oridaiFon Huna 18-24
wu. T IglATITmdudithideda i n aas U aaTa s unfilogn A
T5Ta® vinthind 08 19aanssaeIrnah S5 Lmans 31 asassaay opsaonalsns
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3.8.2- vaveanslinsz i tinsnd T einARRUS gNBRAAUTINAR S, Anatum Tu
HUUS1ABINIFNANUNYN (Wham model broth, NMB){Sweiwiwathana (asfiag, 1998)
b »
30105 B st IU S 1a0 I M NURLY 1USLms 198 Hannes A71u 6 vaa Tu
9 = o aﬂ ; P 9/ [] £ c; - : r|
vaanudeudunag yhominnsuien 1n Wk yaaaeungeivgl, 121 prisaimod U
= =l P 1 ﬁy 9/ s aa
15 W Lm:@ﬂmﬁa:awimmun'lu'lmw'nmumsmwaﬁqumsnsmum 2 faaans aalu

4 A AaNua v 9 A o Y S sd o
9151 80u% 0 1o lRNA It uve Tmaou Tu laswWlua1#a 5iaedido 0.01 1Wo3ivua

¥IAT1 139 S. Anatum2.3%10%cfulml
a 4 4 - A s d o
Y2992 1¥0 S. Anatum 2.3x10" cfu/ ml + nszivuaeade 5 1WesiFua
[ » b 4
¥IAN3 130 S. Anatum 2.3x10" cfu/ ml + 170 P. pentosaceus TISTR 536 1.8x10° cf/ ml
" 3 b d
¥4 150 S, Anatum 2.3x10° cf/ ml + 140 P. pentosaceus TISTR 536 1.8x10° cfu/ ml
— a.f o o o
+ nszinouilaeado 5 1asisua
v2aN5 1¥o P. pentosaceus TISTR536 1.8x10° cfu/ ml
276 130 P. pentosaceus TISTR536 1.8x10° cfu/ ml

=1 d’.‘ d o o
+ nszoulaen¥e 5 1Wosiyua
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Fuifa uazmsvensulavsay Funire-sedu-de o - youniiqa uaz 1 = Tivevann
‘ﬁ’q'ﬂ (9-point hedonic scale) ﬁ1ﬂ:uuuﬁ”lﬁ'nﬁmﬂ:ﬁmmﬁmﬂu%’f Analysis of Variance

(ANOVA) nfSvumsiinNuneafidosagiuidmfolat Duncan Newts Multiple Range Test

v v A a e (NS adly o mw et A o
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= o & A gl o ¥ UL
quYINADIN LN UL T oA o tse ]
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3.8.1.3

3.8.5 anuililifldvesmaliouandavignEGudti iz msuuiamuunens

peN3 UV U3 1nn lnamnaaovmalsadine

1¥dmadeusmau 70 au autiunisnadeu lauldununismaassuuy Randomized
3 3
Complete Block Design IasmsnageudFulsuiiuwaludm & nausa wieduda uazns
o 4 ' o o ' = :
vouiuTaosan Funiailu 5 sedy fe 5 = yevwnAge uaz 1 = Luseuwniiga (S-point

hedonic scale)

Wnznuud 1dundnsevinieada lauld Analysis of Variance (ANOVA)
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4.2 waveamslynsziisunasndu¥euaninuignsisuduniiae S. Anatum Ty

HUVDIABINSHUNUTIHN (Nham model broth, NMB)

v = C;H A = vV é o o =
4.2.1 HAVBINMSIYNIZINBNNNNAABMSIDIYVBINAUTRUUANITUNAAAD
P. pentosaceus TISTR 536 “lmmmimmmmﬁ'mmuu ( Nham model broth , NMB)
»
HAYDINITITNTAABNMSINS YUBINAUFBUUANISULANAN P. pentosaceus TISTR 536
v = aa q‘r‘ " = = 9 g -1 = P '
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::n:l =y =1 o LT ‘; o J P 14 = =
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4.2.2 - HOUBINII NITINn LasAA Y DNUANISEIAAAN 2. pentosaceus TISTR 536
Niikanpn 3193 ves S Anatum TUMVTIa8IATIRIDMMUKN ( Nham-miodél broth , NMB )
L kd 1
HAVBIN IZII NS RN P pentosaceus TISTR:536/ A0 15 IUTINF 105 YD U0
. 4
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' L 4 L
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Yot et - B = A A P L 1 A a a - &
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g a - d ) ada a 4
iFOYaUN30 3IDIAUNIONNB 15 (BAAS, 2542; Swetwiwathana UAZAME, 1999 ) FINANTI
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N3. Rambach Agar

peptone 8.0 N5U
sodium chloride 50 N3y
sodium deoxychlolate 1.0 N3N
chromogenic mix 1.5 N3y
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nd. Xylose-Lysin-Desoxycholate (XLD) agar

yeast extract 3.0 N5U
sodium chloride 5.0 N3N
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n5. Triple Sugar Iron (TSI) agar slant

peptone from casein

peptone from meat
meat extract
yeast extract

sodium chloride

lactose

sucrose

D(+)glucose

ammonium gron(T11) cibu\\\\\\
sodiumy/th sulfate\\ § ”

, 0 — Y97, [| &
phegf red‘__.—-/ , 7/\*
Y £ o i ay ;..gf,

':’ ’ ‘m / (...
— D

t % » QR ' / ‘.:: A

L-lysine monghydr oﬁgn&ea o r\\:;a(\@\“ 10.0 N5Y
sodium thiosulfate b na 0.04 N3y
ammonium iron(III) citrate 0.5 N5U
bromocresol purple 0.02 N3V
agar-agar 12.5 N3Y
vindu 1000 HAA0NS

\ - O a4 0 A a a
azmumuNﬂumﬂua?umnauinumw’fﬂﬁman 1199190 121 DR uFaITE 15 WIN

dy 1 dl 2 o U ¥ dl =2 1 S’j 1 Y o ¥ 6 v ¥
wnanstluenasianulidmsunisidnuienisfinewingu leugslnhlulgssTevimunisi

lidnsdllag visdu Bnnanuilisaudaiien wagdesineddisdiveenarsynasendnsluly



7. Trypticase soy agar (TSA)
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8. Trypicase Soy Broth (TSB)

peptone from casein 17.0 n.
peptone from soymeal 3.0 n.
D(+)glucose 2.5 N
sodium chloride 5.0 .
di-potassium hydrogen phosphate 25 0.
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ammonium citrate
sodium acetate
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n11. ga3eIMm3lumMaMIeanuUS$128IMINNUMLN (Nham model broth, NMB)

meat extract 10g
tryptone 10g
sodium ascobate 05¢g
sodium tri-polyphosphate 3g
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