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Development of Thai fermented sausage supplemented with bacteriocin-
producing probiotic in combination with dietary fiber and resistant starch
from banana processing waste
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Research title: Development of Thai fermented sausage supplemented with bacteriocin-
producing probiotic in combination with dietary fiber and resistant starch
from banana processing waste

Researcher:  Pussadee Tangwatcharin, Komkhae Pilasombut,

Supaluk Sorapakdee and Suchart Suksathit

Abstract

The objective of this study was to investigate the preliminary chemical
composition of green banana pulp and peel, ‘Kluay Khai’ and ‘Kluay Nam Hwa’. The
result was shown that the fiber was main composition of banana peel and carbohydrate
was main composition of banana pulp in both breeds. However, the compositions of
Kluay Naw Hwa was more suitable for extract dietary fiber and resistant starch than
those of Kluay Khai (P < 0.05). In addition, dietary fiber and resistant starch from banana
peel and pulp were the most carbohydrate content. The dietary fiber from banana peel
exhibited higher total dietary fiber, soluble dietary fiber and insoluble dietary fiber
content than those of the pulp (P < 0.05). On the other hand, the resistant starch from
banana pulp exhibited higher total starch, resistant starch and non-resistant starch
content than those of the pulp (P < 0.05). The dietary fiber was higher water and oli
holding capacity than that of resistant starch (P < 0.05). But resistant starch was lower L*
value than that of dietary fiber (P < 0.05). For the prebiotic study in femented sausage
model, the result was shown that growth of L. (actis subsp. lactic in fermented sausage
model supplemented dietary fiber and resistant starch was better than that in MRS broth
and fermented sausage model without supplemented prebiotic. The supplement of
resistant starch and dietary fiber supported growth rate of L. lactis subsp. lactic which
fermented sausage supplemented prebiotic was higher L., and lower generation time
than those of fermented sausage without supplemented prebiotic (P < 0.05).

For effect of dietary fiber and resistant starch from banana peel and pulp with
probiotic supplemented in fermented sausage on the consumers’ acceptability, at 0, 3
and 6% dietary fiber and resistant starch, the result was shown that the dietary fiber and
resistant starch supplement in fermented sausage supported growth of lactic acid
bacteria and provented lactic acid bacteria cells from acid condition of fermented
sausage. Furthermore, the prebiotic supplement decreased purge loss of fermented
sausage in aging period. The the consumers’ acceptability score of fermented sausage

supplemented L. lactis subsp. lactic and 3% dietaray fiber and 6% resistant starch were

the highest score (P < 0.05).



For survival of pathogenic bacteria in fermented sausage supplemented
synbiotic, the result was shown that lactic acid bacteria loading in fermented sausage
supplemented synbiotic increased sharply after aging 2 days after that it was slightly
lower. The lactic acid bacteria loading in fermented sausage supplemented synbiotic
were higher than that of control group (P < 0.05). Moreover, the synbiotic supplement
supported inhibition of pathogenic bacteria by L. lactis subsp. lactic.

Finally, study of shelf life of fermented sausage supplemented synbiotic,
fermented sausage supplemented probiotic and 3% dietary fiber and 6% resistant starch
stored at 4°C for 0, 1, 2, 4, 8 and 12 weeks. The result was shown that microbiology
quality of all groups was good throughout storage time. But physical changing in
fermented sausage was shelf life determination parameter. The shelf life of fermented
sausage supplemented synbiotic, fermented sausage supplemented probiotic and 3%
dietary fiber and 6% resistant starch and control group were 3, 2 and 1 month,
respectively. Thus, fermented sausage supplemented probiotic and 6% resistant starch

should be application in meat industry and study more in other fermented meat.

Key words: dietary fiber, resistant starch, synbiotic, Thai traditional fermented sausage
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P39 6 USunaamsyingde A1 pH wazUSunavesnsalusiuaeduisnun (SCFA) as3Rn T
siletin uazdniinluganszeeseranasinsimiuuiendrsiv (RBF) wioutandregn

(CBF) a&i9a 30 g¢/d

Ordinary diet plus 30 ¢ Ordinary diet plus 30 ¢ P
CBF/d RBF/d

Total starch in residue (mg) 0.5+0.5" 12+1 0.0004
pH 5.48+0.04 5.12+ 0.03 0.0001
Total SCFA

(mmol/L) 107+3.1 120+2.8 <0.0001

(mmol/g ileal substrate) 7+0.2 5510:1 <0.0001
Acetate

(mmol/L) 54+2 62.3+3 <0.0001

(mmol/g ileal substrate) 3.540.1 2.940.1 <0.0001

Molar ratio (%) 55+0.8 55+1 NS
Propionate

(mmol/L) 18.340.6 17+0.5 0.0039

(mmol/g ileal substrate) 1.240.1 0.8+0.02 <0.0001

Molar ratio (%) 18+0.4 14+0.5 <0.0001
Butyrate

(mmol/L) 27+0.7 34.8+1.1 <0.0001

(mmol/g ileal substrate) 1.7+0.05 1.6+0.05 NS

Molar ratio (%) 27+0.9 31+0.9 0.0086

" Mean+SEM.
31 Langkilde et al. (2002)
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uonniiSedinasienisiudng 1amms°ﬁuﬂw,ﬂumaa1aa mmauumamm mlwaamsvaauiu
uls Pudhed viosldyn vililiidulsasadnaamms ml?ﬂﬂawaq wazuziiealdlvg) venannids
hedosiulsang q Insanizegieds Tsawle wazlsauimy (Rodriguez et al., 2006) 1¢
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1.1 anudiguaziinveslymilinisise

néeduliinaiiaulneinfumuiu wunnaavessemelne ndedituiudnluedels
Laglalengiueanideala 1nnisdrsivviavenalenuin natedneglududu (oder)
Scitamineae %30 Zingiberales Usznaumie 8 23 (family) (lugyanna Aardes, 2545) lnenaae
1 wagndalnibundrefinuialy wesdisvaulaflaznu Sessvvudimnndomingoun
u3lnranuazuussy Tnslunisuussundas 1 w3 fimwndeilianmnsathluuusgulsada 20%
Uszneushendreilildvuiauazliildinnsgiu 20% wazidennds 80% (yad wazamz, el
mgunIanLAe) Iuiliinguinuasnsfivhnisusguidnsusindrofnussaudgimumiedia
Ifnansynusioduinden el 91nnsdunsaingunyasn e mAsgrutuddusuas
Uuldzdensy e waganluld nguanitmudiulauunsnes uwagludzl lansiuimana
vondeiiiosgeiumunsavereiilsdnun nduikdndnisaunuitenisdieendaussmadn
K2 diduifemouauestuuiuiamiudesn suesmaiiuiniy inynsnsaednigdia
USnaunisude Aeiinundeuiuinvesnisuarvendefiinainnisndaldifiauniu Taed
YSinafietuay 180 flansy relidndgmmesuduandon feiu inunsnssedinnudesnis
i fanmundesnnisnanndleiiiesas tua nédaeitldldvuiauazlilduinsgiu uaziuden
nane mv‘v“sumLﬂuwémﬁmv‘lﬁﬁyaﬁ%ﬁﬁu wasiieandyaafivdundeu

loonsiiuselavinosisnie Saedesiulsaning q lnslanizes19ds Tsaila Tsnuwss
figldlne wazlsaumiu (Rodriguez et al., 2006) lwormsannualiifaudfnniloemsain
smnsalindu iesndviinalaemaiamauarlsownsiiaganeinligs Usananlwfinuay
AunasImn auannsolumssuduagluiuf (Figuerola et al, 2005) néwAuuaziuden
ndeiduunasvesleanmsin loesusunaleemsgedia 50 ¢/100 ¢ (Happi Emaga et al., 2007)
waziTlaomsfiazaneringefia 13.0-21.7 /100 ¢ usdihBuoneaglaa nfu unziefieaglad 3
Guloemnsiiliazariinies 7-12  6.4-9.6 uas 6.4-8.4 /100 g MINAI9U (Happi Fmaga et
al., 2008) uenani néresuduundsvosizaunud wu Suydu uasaalng ufu Saduans
llawwmviianalaledlnusaaislsa wazdaudfdunsluledn lneduaiunisiadguedinslule
in dosfuuasfnulsauzSsludldng Wuaslianmmiuiiueasim wagiiinnsgnduves
uAaien (L’homme et al, 2001) wenvninsuagloomsnnidenndrelvfvunadleoinis
favua warlomsazatsildas sihlinuaglsomsiianifguiuasisulfgdesdeiog
Tu23 86-91 waw 45-52 ¢/100 ¢ Wninuis mudndu BnitadlendreAudaluunasansvgadia
66 ¢/100 ¢ WAL LLazLﬁ@ﬁ?ﬂ’]i%ﬂﬁ@uﬂuﬁamiﬁiﬂLﬂ%ﬂJﬂ’liLf\]‘%ZyﬂJENL%’e] Lactobacillus
plantarum Tuenmsideatemas MRS wuimsisuitaunudansaasduaiuliuuniiSevin
ifisnsminasaussnsiannsnTaungefian warszesnatesodiinduiian sesaundele
8195 uazkueuaziUenndeluiv audidu (yad wazany, Seldmsunsuauive)
uonaniindaengu AAB il kestose 1Mnfian asasuAondaendu AA (Agopian et al,, 2008) 89
Dundenduiieafuiundretni uazndeld suddu fedunisiileaims wieTdaunus



ansvarnudenuazsiiienaefuimundundsSusaadinulaonsunenisuslan wasiinzay
siensuszendlundnineionnsmdn
ldnsendau wiseldnseniUsen Wuemsuinandledniidsauses suina1nnisvsin

v

umaluilunselasuuailiSouaniin indu-sad auduemadesdeiilifssismanain
nzfusenidsaniewiniu widdldsuamismnauianana msldnsendaumneiaiuin
ownilsithauls uaslfusznoumaisruinnarsuazdnilusiuaunn uitiymvedldnsen
viinde luawnsamunundnsasiliiinunwaraueld Tngaswuilymnisiiansauasnausaly
nanSoueilsiasianeminiu waznszurumwaniinlignaudnuae lnsamizdusznounisauna
Enidnnnuinssdniin endeliodnidligndosmuaudnuae Suindomindedninlian
unvinsudszd vilildnsendanuiinsuuiiouraunidnelsauazindels Tnelul we. 2552
nsuIneImaninsunnglénsaamuiie Salmonella group E uay Staphylococcus aureus 11
ldnsendanuiinanlnedUstnaunissumdnaesmdislunainan (wes undand, 2552) Fauiu
andefvunvewnsgIuNaas ATy UK. 144/2546 (Fashinuite Salmonella spp. Tu
fee1e 25 n3u uarlinuie  Staph, aureus luiieg1s 0.1 ) FewinlEnsensauazidy
wansasivTunLUsEIULUUAN LLﬁiUsz?m%mwiuﬂ'liﬁwawLLUﬂﬁL%ﬁLuﬁwﬁﬁuagﬁUisﬁUﬂaﬂu
Soudild UsunnwuaiiGeiivuiou wasviaunzaenuguesuuniias Tunsdifldniudouls)
wianzau aufendviluueiiSematuinurindu Tnsuuafiioamsosondia IYLALND
Iselsdnadadloagluaneimngsu (Griffiths, 2005) FeismuAuAmnmwedldnTen Sauuuy

Imiiile o msléndnqaunddifionauauivnssumsuingaufunsiasumiluledn

frafy meiandndasilénsendauasulnslulodnfindanuameslodusiuiule
N3 UaYITauURan1SvINTaRIAuienAsuUsUNd e Sulunsan Tanauinieainnig
wUsgundndnsindse eilunisimuindadnsilndfidyasuiudu uazanUynuafiv
Aamdon nasmaunsuszandldluldnsendauitormiuaendelueims Jadunsiiunuen
nlnguims diamaden wesdunsduaianisuslanidedng Sniaiafiuloyaiuglunis
wanLaznsUszendldleemisnnaguauvislunisuusslommsliutmissnuiiieides e
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nsAnuUSInamgaunud Sellafidunslulefnlundreirifusazan wud ndedniianasd
U%mﬁuﬁaimaLLazauyﬁuQQﬂﬁﬁﬂéj’mﬁﬁﬂﬁU (Judprasong, Tanjor, Puwastien and Sungpuag,
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A19199 1 ANduRussEnsdvealdonndienazUsunamsiulamsaveanaie

JLHZYDINAIY dvpaUaannaly Usinashana %) USinaassa (%)
1 all green 0.1-2.0 21:5219.5
2 green-trace of yellow 2.0-5.0 19.5-16.5
3 more green than yellow Eae YAy, 18.0-14.5
4 more yellow than green 6.0-12.0 15.0-9.0
5 green tip 10.0-18.0 10:5:-2:5
6 all yellow 16.5-19.5 4.0-1.0
- yellow flecked with MEE X
brown

q7|Im: Caussiol (2001)

A19197 2 USunaunsaunudetinging 4 lundaetnn

> kestose inulin-type fructans
) ANV el
ITYLYDINAY (fructooligosaccharide, (g/100 g WInUN
(/100 ¢) W 4
FOS) (g/100 ¢ Wmunen) Wean)
néenian 60.7 0.09 0.40
ndaeinhd 67.3 0.02 0.06

amUa391n: Judprasong, Tanjor, Puwastien and Sungpuag (2011)
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PRATT'S

| COLOUR CHART
M PRATT & €O

(BANANAS) ATD
LAPORTE WAY
WTON

BEOY
L4 e

3 CALIN WITH A TRACT L MODAE GRLIN THAN
TLLOw

TEL 01302 434500 1AL GaEN
FAX; O138) 416520

YILow

1. Ak
BAOHWN SPEEKLES

4 MORE YELLOW THAN L IROW e 18 A TRAG
RN QF Cakin

AT 2 M3TMUNFviUdonnd1omaisn15uad SH Pratt’s & co

ﬁm: Caussiol (2001)

glucose-1-phosphate c—— uridine diphosphate-D-glucose +
1. fructose 6 phosphate— (sucrose phosphate synthase}— sucrose phosphate

2. sucrose phosphate ——— (phosphatase) ————» sucrose + Pi

2.1.3 89AUsEnaunNIATuRIngne
lunis@nwiesdusenaunaedivesndieinuasnéevies WU 89AUTENDUNILATTLY

LANAIUN AR smLﬁfuﬂ‘%mwmﬂ')ma%'aa%ﬂwui'}ﬂé’aaﬁﬁwﬁﬂ%mmﬁﬁma?ﬁq%ﬁhqmdwﬂa’ﬁ8
ol (P < 0.05) Werssa ANTTnmLY, 2544) fapns199 3

ANT197 3 DIAUTENRUNAATIVDINE L I hasnE oLl

23AUTENDUNILAIL] n&e1 nalevay
AT 63.92% 66.59%
TUshiu 0.63% 0.87%
TosTu 0.78% 0.78%
el 0.40% 0.30%
1N 1.92% 1.11%
mdunsa-rng 6.40% 5.90%
a3t 0.36% 0.22%

n: Yo Andfinian (2544)
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2.1.4 83AaUsENaUMILATIveUdonnaae
d‘ [~ 6 r= | = v %3 d’l
NH151N 4 L UUNISHanIDInUsENaUNINATveaUdannasil

~ ¢ a P Y]
1319 4 99AUTENRUNINLANYRLUABRNNANE

29AUTTNBUNIUAT] U3u1a (¢/100 ¢ dry matter)
TUsiy 8.6+0.1

Tosiu 13.1+0.2

il 12.78+0.9

Len 15.25+0.1
Iaam'ﬁ‘ﬁmm 50.25+0.2

Vlm Wachirasiri et al. (2009)

2.1.5 AAMNILATUNITVBINAIY
2.1.5.1 STaunusan3y (Resistant starch 58 RS) Tutagdueamsquamiuunliy
ﬂ’N@JGlENﬂ’lif\ﬂﬂNUﬂﬂmﬂﬂﬁl\WuVI\m’lEJIULL@‘”G]NUS”L‘V}?? DAy SBaunusanisy Fenulaluia
nauuds  IAUNUNIUABISUUNIS U80S lienmnsogedueunisadaldidnves auuni
Ml Sslvinaseloniraaunmisuiaatulsaims (Dietary fiber) Hoeaansdurhnalddly
SZUUYNUALDINS v‘iﬂﬁixﬁuﬁwmaslw,ﬁaﬂaeﬂuamavﬂ'mﬂm wazITALVNUAERISY Fare Ty
uuummummsmmﬂm meswiwmﬂmmLLNLLavmsumwm

floswnndeRvaudei Taunudansvas msuilnandreduusysduiedu
muaaﬂwmiaasumw wsnzidasinnsdesiitiniutiedug uay mquaauuﬂaqamimﬂuﬂa‘[ﬂa
asmsms] mlmnaamamwmsmm:uu,awmmJaaumuwmmumlmwmalm‘uwaqmwmm
ueNaNi RS oanaedllanifdunslulafn (Prebiotic) 6?1\‘1LUUE]’Wi’]iVIﬂ?I’M’iUﬁ]ﬁu‘VﬁEJﬂaN
wanlau@asa Wuralinisinuresssuumaiue misiliuun®s Seaiuisarisansnsiaes
maimmmnswmm 1o 1ju Tsawmann Tsedau - Tsavaentdongadu Tsatale uazlsauzids
Dy L‘W’e)LU‘u‘WNLa@ﬂﬂ’]iUSIﬂﬂa’I%’ﬁVlW]aa‘Uﬂ’]W ﬂmvm81@mmiﬂﬂmwmmumams‘zﬂu
1M IIWINLTINGNA199 29 wila ldwn  F1anasndndmueienn nAaduTAY SuaziuSaes
2399 n&e 11 aefug  levinisnsiaaeuUTinaStaunusanidy anseranug wazanse
goule mmamsmulm pepsin  O-amylase ua¥ amyloglucosidase  neldgamyiiuay
Jrey L’gmwmum WU USinass@aunudaniie lunguin fesenine 103 - 229 % nau
AT Y HA1syning 9.1 - 11.3 % mmmamnmmﬂsaumauwumuﬂumamaﬂwmﬁ
mSLLUisUwamﬂmsmsunmmﬁmWﬁ,muwamiwﬂsmmwmmumamwawu Tnefivuniuilen 8.5
% %mmm’mqaﬂum 7.1 % afmsu 1369 P1n3BURaTIIINTEUIIINS LS UUSEM LTS B
WNUAGRATSY 2-3 % LLavaLLuﬂm'mwammam“muﬂ'lsl,aﬂsdwﬂmuﬂsmmmaﬂ Twmmnau

AR euaLEAUING wmwLawmmszjmmumamwmmmaul,aﬂua TAIRIN
Uiil']m’i‘liﬂl,wmﬁlﬂm’li‘ﬁﬁl”lﬂLLﬁj\‘mﬁ’JEJG]Uﬁ’]EJWUﬁV]uEJJJ‘S‘U‘UiuVI’m Wy ndaetd ndnele
ﬂa’JEJ‘Vi’e]?,J nédelauiiouns wazndrevinyn wuiiiUTinadTaunuianisy 522 - 61.4% (ved
thuingegnawi) Imﬂmmamuﬂuﬂimmam 61.4% s0%asundu ndawly 57.7% wazndae
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Wauilouns 57% mmvﬁﬂémé’wﬁuﬁm WU LL‘f]aﬂa’Jwum%mumamwmam
68.1% sesawu iy ndreunanan 66.8% Wiensiaaeudnsinsgessiegisems 10 YUANUIN
mamqmﬂﬂqumimaLawwmmeamwmiaaamqm yurutlendrefisnsinsdesdruiunan
dnndeinwileuasudaiudendslisnsisunnniified1s8u (m519% 5) (Vatanasuchart et

al., 2009)

M13199 5 USinauanisundie way S8auwnuansy (¢/100 ¢ tminusia) fia ARBEUNIN

Al Nnae AmnSyTanun ansaiidosls FTAUNUAFASY

néeiideusulseniu |
n&et | 7o 25.0+48 | 566+58
nayly 91.0 + 3.1 333+ 1.9 57.7 + 1.1
naeMeN 80.5 + 0.3 28.2+ 4.5 522 +4.1
ndelauiiowns 72,14+ 3.4 5.1+ 3.2 N\ 57.0 £ 0.2
NAEYnYN 723+18 10.9.+ 0.5 61.4+23

nde ity ;
nAw%AU 727+ 14 4.6 + 0.6 68.1 + 2.0
NAB91974 75.5 + 1.1 11.0 + 0.5 64.5 + 1.7
dMedutienm 88.7 + 1.1 38.0 + 0.7 50.7 + 0.3
NAIHUNNEN 91.0 + 0.7 24.1 £ 39 66.8 + 4.6
NAIWNLNNAN 91.4 + 0.0 31.3 0.7 60.1 + 0.7
NaEVINTd KW O | [Biee? ¢ 507

flain: Vatanasuchart et al. (2009)

& = wa < = a Y da A s % s

uanaNuIINNIanwIdudRnulunslulefnvewtlndeftivsunasfaununanisa
FNEN1TIATIY wimmﬂmlsuzuumaauiuaamawaﬁmmaumwmuuf]qﬂmsJaﬂ URIRIR
nineRveE1NaL 30 ¢/d wmwaamiwaqmmamiwmuu,ﬂqﬂa’aamuuﬂsmmﬂwiwuawau
viavue ex@in Tnsiledin uaz aiasnunnningannszvesenanadasivnuutandaean (asnsil
6) LuaamﬂLL{]aﬂmamvuﬂsmmwmmumamﬁmmaqﬂUsvﬂawaamimmswmmva:uﬂ‘u
dunsdludldidnreutarsuazdildlng ilvaunidmariluannsalusuasdu snusina
A a a o & = a a = et ° 1 1% ¢ 1% v
1030MINgRTUNITUTRINsHdunIdludldingamnsaldusslosianuiendaels

(Langkilde et al., 2002)
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3199 6 USinuansviide A1 pH wazUSinamesnsalutuaeduionun (SCFA) azd#n Tw
iilelin uazdhiidnlugeansvvesoraainsivuutandiefiu (RBF) vsoulandlgan

(CBF) ag9az 30 ¢/d

Ordinary diet plus 30 ¢ Ordinary diet plus 30 g P
CBF/d RBF/d

Total starch in residue (mg) 0.540.5" 12+1 0.0004
pH 5.48+0.04 5.12+ 0.03 0.0001
Total SCFA

(mmol/L) 107531 120+2.8 <0.0001

(mmol/g ileal substrate) 740.2 5.5+0.1 <0.0001
Acetate

(mmol/L) 54+2 62.343 <0.0001

(mmol/g ileal substrate) 3.5+0.1 2.9+0.1 <0.0001

Molar ratio (%) 55+0.8 5641 NS
Propionate

(mmol/L) 18.3+0.6 17+0.5 0.0039

(mmol/g ileal substrate) 1.240.1 0.8+0.02 <0.0001

Molar ratio (%) 18+0.4 14+0.5 <0.0001
Butyrate

(mmol/L) 27207 34.8+1.1 <0.0001

(mmol/g ileal substrate) 1.740.05 1.64+0.05 NS

Molar ratio (%) 27+0.9 31+0.9 0.0086

: Mean+SEM.
1: Langkilde et al. (2002)

2.1.5.2 Tuoams fe druvaaive Rnazna iy Al uilsigngeslnetihdosves
UL we u,m'emmﬂaaaimmaumamwumiumaLmummiﬁuawuwa leomsiluanslulamse
luanalngy 9 laglgamsuvadungslug 1@ 2 NGy fig
1) iammwluazmam PINUNING IS UAYYNANLALOIATIRLEWNS
2) lvomnsazaeth wani Weazaneih wiidnuasdues annsaduiana a9
FuthsTulé
Iamms mﬂsiwumamama‘[ul,mmalwmsfuumaavmn Pgdulvduainerns an
msgadumantina suddinaideauduumny mEnflaaﬂum'ﬁmwmmmsﬂamsq SERF
Tuegheeenliisa uasannisdudasendsdld vonenisedislunsanimen esginyls
Usmmmmsmnmu uﬂ’]’i(ﬂﬂ‘lﬂL‘UW&J’]IUVI’NLWLJE]TVI’]i Vi li3anui5y ammsuﬂma M54
wenanildifinasenisdudne ”Lammssuumwwuudaaiaa figauautRgu wwimaamsvaauiu
wiie fughed vioslaiyn wn‘lﬁ”l,mﬂuim'ﬁﬂamamﬁ a'ﬂ,éﬂﬂqwad wazuziSeanldlug uonainiiss
Grewdosiulsasing qimmaww 061984 Tsarhla waglsaumanu (Rodriguez et al., 2006) 1¢
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amsanualdifand@sninleemsainemseindy wWeseniivsunadesmsianunuasle
omnsTiaraeildge UTinunsalwin  wezAuaaeien dauaansalunsuiuayluiug
(Figuerola et al., 2005) nédreAuuazildenndeiduunawesaamsiin lnedivunaleamnsgs
01950 ¢/100 ¢ (Happi Emaga et al.,, 2007) LLazﬁIammsﬁasmaﬁwqa ?iqaeﬂwm 13.0-21.7
¢/100 ¢ usiUFinauvaglas Anfu uastefiwaglas duduloomnsfiliazasihtios Gsoeflutng
7-12  6.4-9.6 way 6.4-8.4 ¢/100 ¢ M1uaWU (Happi Emaga et al., 2008)
2.1.5.3 w3luladin ndreiluundsvesmgaunud wu duydu (nnulin)  lualne

(nystose) uazAalna (kestose) tludu Fudumislulainmuiiangalalodlnuanniflsd wasd
auiAdunslulefn Insdauaiunisadyednsivledn Jestunassnulsaugisalud g (Ou
anslimuuuiiiiuaaedm uaziiiunisgaduesunaiden (L'homme et al, 2001) Tngan
nsAnlundielivesusenalng wuidduyiu wazAalaalussdusznoudis 1.29 uas 0.16
¢/100 ¢ thutinusis mussu Fafielnddssiundaetinda Uudprasong et al, 2011) Tnelundae
ngu AAB il kestose annilgn SosawNABNEIENGH AA (Agopian et al, 2008) Fudundrengs
Wenfufundaetint wazndaele augay

woioghalsfinnu wWienndredllarsiufidunse Thun leenlus wazesnyian usioglu
sEfUs f 1.33 WAz 0.51 me/g AUEIFU s?fqL*ﬁlmzﬁuﬁlﬂiLﬁuﬂdwmmgmmmﬂaa@ﬁa
(Anhwange, 2008) fufunistnddenndrewamnidundnsasiieiniulasndasenisuilng
weeeilsnmin Asnsmssnildonndeiinaneautivesudenayloemsainidenndae
(Wachirasiri et al, 2009) 8nvis wWaenndedasiiuea lnsanivegsdunuiy uaznandseiinn
iy waznsawnadn iWussAuszneuegluyas 6.13-10.29 uaz 0.87-1.30 me/g gestmiingn 39
asiusamanitisarn ﬁﬂﬁy’aé’qLﬂumsﬁgaﬁuﬁuawﬁﬁ%mﬁﬁwmaLﬁaqmmaulsaﬁ (Winugroho,
1999) Fso1danaliinsiutauazloemnsanndeivuayudonndeluussandldluamislal
Huitwensuvesuslaald

2.2 wsluladin (probiotic) Twsluladn (probiotic) wazmsldsaunu (symbiotic)

Hagtufuslnanengiusisamemsiifigaautingg 110ty Tuwdvesnisiinmuamng
915gs Uaendy uavdawanregunm aduiinvesnanineiiidenia functional food w3e
vnsiiSnitufnidn o1nsilsity Samneanuiwdnfusiormsniessdusznauluamsidie
Uslnaingsnamouds  avanunsavihminduliiusiems  wonmideanluiFesessaduda
(sensory function) MslsiamAmsinguin1siugiu (nutritive function) ufte Wuesitiing
oM 3ntinfise (function) Tusnane dewardegunmlnedunuvlunisananudesients
elsa odwazvseszuuidmuny taun seuugiauiuvedsanie anuduladin nswInagved
lusty msdhuesyyadass wazszuunistesensaldlug Wuetvsthmnevieifinisfnuiu
innluewesewnsileidu ssdusznovvesemsfisinuau iRl inafrogunmdld 1dun 1o
213 wW3luledin uaz Insluledn

221 wluledn Ae druvesemnsiligndeslumaiiuens Feinavinliinsedunns
wigveswuaissunvdaludldlvg  wuaiiSsuvdadelnslulefin Wy wuafisengs
Bifidobacteria uag Lactobacilli lngnslulednagwumnnluiavien ndas nszifiey o157len
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(artichoke) FAa3 (chicory) wazmialsii3s (asparagus) Wudu wuidndiesludnualsl uazwdnsey
RN WU uzdewme $1iand Flsd dhie e

wilulefndudinvesensfiligndeslumaiuemsvesuyed Saunsiidmsiamnuas
auAgiuleems wifiwenauuanssiueaniie wilulednasduaslulawmsmddouane
fu q Faduemisvemuaiiseunsiin vieaznandnifevdsine wiluleAnfaziduemsliun
PAuEifiamzanza feesdusznovluomsiidadundluin Wud Buyduinulin) ludlea
(nystose) Aalna (kestose) (Nl 3) visnlaledlnuwaalsd (fructo-oligosaccharide) lalaledln
wwanlse  (xylo-oligosaccharide) uwazniuaalaledlnuaanilss (salacto-oligosaccharide)
uaﬂﬂﬁﬂﬁ’mﬂmiﬁﬂ‘iﬂ’]ﬂ’]ﬂﬂ%iyfua%‘?}’a Lactobacillus delbrueckii BCC 13296 ‘lummnﬁyml,%a
ftlansatnanuidinsduunasnsuou (15ei 5) nudnsldarsatnanuisinsduumas
adualuemsiasadeiinavinliide L. delbruecki BCC 13296 a3aiindnuiueg1asiniia
Tneidleuniduna 48 dlus Wudwms‘h’fﬁugéummmLﬁm")mumaaLLUﬂﬁL%ﬂIWilUIaaﬂmﬁmﬁ
nniian sesaunde asadalodlnuennilsaniussnauseduydu lualau uasidlnu uay
413aAAE1U AIUATRU (Wichienchot et al., 2010)

1-Kestose Nystose Inulin
CH,0H CH,OH GH,OH
0, 0, 0
H OH H
HO HO HO
ol 0
HOH,C 0. O HOH,C 0. O HOM,E 00
H H
?ﬂg ?“2 ?HZ
HoH,.c b 0 Hor,c b o Hor,e b o
H H H
CH,0H CH cH: J
OH HoH,c b o Hom,c b o
H H
CH,0H CH,OH
OH OH

A 3 Tassasnsluianavesduudu lualau uasAalau
fiLn: Wichienchot et al. (2010)

2.2.1.1 Uszlemisioguainvasmsluledn
wIluleAnazdumusienisgeslumaivemnsdiuuy dedunisnisdldngfasiduaims
Induqaunsgludldlng u,azﬁﬁﬁﬁﬁgﬁgﬁuﬁéqmmwﬁﬂﬂlsﬂﬁﬁﬂ'jnﬁw‘%éﬂiﬁmﬁu waziaseylan
ﬁﬂﬁﬂ%mmqﬁmimﬁ'ﬁu wazdaugaiitugaundsinelsaldd Feilisrsneiiaudumuse
madalsaliAtuselomidoguamuesslulednd 4 dewdn (agyndl newownilng, 2549) laun
1) waseszuumaiue s fiusnadlding wiluleAnasiduemisliiu
LSy Fudewuafideilldfarlimdsnuiasarsuisin Wy nsauaninuwaznsaluduyin

aNedy (short-chain fatty acids) #uluwdamaainnszuiunisndn Fansudniiagyinlidnis



A

nsvRunsIeSgresnguIdunfaram  wazanzaudunsaiintuasdiedudinig
WiivTnvoadeuunafiseursialudléld wu Clostridium perfringens Salmonella spp.
uay Esherichia coli \Jugu Ssflnarastastuenmteniulasiamsannisinidold uenaind
FunaeutRmileulsawnsaug Astisusamoinisiesnldfedemnuavesnisiiisimin
suaaqamisu,azmam'aﬂwsmﬁaulmﬁumﬁﬂﬁﬁwhalﬁsfj’udﬂadwaﬁﬁu uananiiefimsnufona
vom3luleRnlunsiuueis Memaraduiofuiuraiiiemaiuems

2) wasien13anTuussInusile annisudnnslulednlaeuuaiiseludldlingg
lusuriaaedu mudunsafastslunmsgaduussiguisinld Wy wea@ey win uunw
Feu wazdanzd uenaniionagenalniviliinsaaidungaslunmsazanendeuseng 4 16
Jafinnsainnsininezdssatisanauidssensegnnguls

3)  wasemswaratybuiiu dn1sfnwiivatunistisansedulasndivelsd
(triglyceride) wagitlailivayauntn dusemeImanaeLaanesoanituiiy agalsfinuiifiaue
nalnifululy fo nisfigdunddaunimaiydunuanniuiastagsesaaisnoiaainesen uay
Fufamappdurunilsiild vieeraidostinnainnszuaunisminildnseluuaeduunsie
lngianiznsalwifiletin_ (propionic  acid) Fagnusolududamsdaiaselusiusaui
nalrainesea feunsluleRnenatsannaudsdelsanaenidoauivisdamganluuls

4) NariasyuUNTANNUYOITEUUNIGALE NS nulmsluleAnaunsntiensedu
nsinuresssuuiduiy Inefnasenisiihiivensadiieadesiugisunulugld fina
Wunmuduswsuaddeyfinvesdrlddsaunsatostunsfndeldfde siufainadediuu
LNV UVDIRTUNTIAUNIN

2.2.1.2 winfaeiemsiasunsluledin
Tudlaguuinisamnnansasiensguam Tnsmsiinansidadueimsitedduas

Tusdeftusionvnsvtinneg annune iWeliisar iiunandue wazieidumadenundusing
lumsquagunw Tunisanandessedesiulsanansuindmsunslulednies  Afindels
rwavlauavatuauunsiasuasluemsiuiiaausy i iu loun dinalsl adndnsiun wdnstoel
Seuitaseing 9 viseenadundnsasindeuld dmsuiivadusmisiiazuslnalasnss Wy in3osmu
nunl vielduszneuaims Wusiu (Roberfroid, 2005)

2.2.2 Tnslulefin Ae nguvesadun3snivin sudilveelussuuvessimeouysiuavdn’
weliinusdlevinequamsnmenesisldintu o Tnssdunddiuihmihiivasuivaugaves
anmungaeulusyuuald

2.2.2.1 Ysglpausiaguanvadlnsiuledn

TnsluTednfugdunidivimihiluniseisyuaugavesanmndenlussuudld
Lﬁaamn"lu'ﬁwumalﬁua'wmﬁu'eNwwéﬁqﬁuw‘%sﬂﬂm‘hmuummwmamﬁmﬁu’aﬁu"]uﬂizla%ﬁ
waglny Fodudnngdunidaunmisiuuinntuiannsnnisinniidild wasuvaadiiia
Hrununniu dunstetestuliliauniduianolsaunimeianisdnld uazndsansiuiiina
il doydldsniavld  anauantBsinandsdiinsiieitnslulefnuldlunssnvuas
fosfulsngaarszinditinannislasueufusdalinahliszunsqaunsdgun wludld
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amas WusumnmsAnuiidumuinusslemivedinglulefniinaisegns deluiifasvenda
Ju 4 dondn 9 (gey1dl wawswing, 2549) el
1) nsannazlivusieuaniag (actose intolerance) unaseguamildrdyues
Insluledn wusUssvnslandulvgfivunameaeulyiuanng (actase) i1 Jwiliuanlog
lactose) hianunsngndeslumaduems defumansauiifuusuds 1Aneinsviosdn il
fouiu vaares Tnslulefnluemsussanuassavdelaiinanunsadasusamornisiile
Hemninslulednldviegesuaninaluudiluszminamsnin (fermentation) fuhlkiuanlaa
widetlesniviveliiliay
2) MIANTLAUABLAALADTBALUTDR wé’ngwumiwmamL?‘imﬁ’uﬁadﬁé}’thaqﬂLLLi
¥o ustiifiauenalnfieradululy do oraflesaneonameseaduasieiulunismsdanszy
asaing suiudnisniiunistuesnveshifeerinlitinmsnsedulifinnsiioreaanesoaunld
lumsduarzihiiiiutu Inglugduridesitoulsifannsadutunamia uaziliinsathign
fusenmsgansuiutuisdmaliannsoensziunaaamesoaludenld usnainioaiiosnin
Msngauvdausntinetreaanesealuldlilagnse iliUSinunelagineseaanas
3) MsussmeIn1svienay Wuunummanvesinsluledin Ae FreanAIIuTULTS
109 svieuiu Insanszeviaveslsalaiinszuuniauiu nalnilulld Ae msvinlidlg
Inafianudunse anmswdnnsatanin (lactic acid) waznInasdin (acetic acid) Feflnadud
mswsyiulnvendewuaiisefinelmanisald Banalanis Ao vilinisnevaussiessuy
U
4) msYestunzde daganszuiningamuingtinisalveus i ldnad
mwdiudiunisAuensleifugs dslefuluomnsasnsssuliinamdansnifludldlvgun
tfu  swfunsaRsndaunilfiineInuuaiisees  Swinliddaudsasulminug Sauld
yonanieulvivewuefisuiafenddouasursesisludldlnaluduansdons Sald
Fedunalnlunssusssmedinsluledn lur namsiauresaisieusss aummdomiess
mawSyvesuaiiSefifieulailunmaiiiinaisnousds Suasenisiadoulnavienisiusa
o liihlihinansdenaeiugosnatndnmeldiiiu wasnssdussuugifuiuvessiane
Tnenamzeatnabensfadielussuumaiua g
2.2.2.2 wanfagiemvsasulnslulesin
Tutlgtulimsimunadnsusiomsgunmasuinslulefin léun wanfusiuuyien
loiise daluneniindadunluguafursduuunain (freeze dry) ldlugewmieunuga
fusulflunisine wmdfnldludniiveuiuannsldeufToug (dusu venanidmiunns
Josiuns oduasuguanndinisvindusuunaisauadduuiniuazemisiasudmiumsnuay
FrwehilfardsnaliAnaunaduesgdunisiiauazqaunisineliantyvaunin
2.2.3 ululefn (synbiotic) leliuunilaiinanfausiomsiasudisauinslulefin
waenslulefndnseiu efesnisiaiuasmandsiuasiu uastieliwuaiievednsluled
nogsoaniu insziiennsfewslulofnlunoesidenld (@and wewsuniing, 2549)
TiannsAnmnIssestinuesde L casei Tuthgosnsgiwizoimsiian pH 1.5
wuhnsldndsniesuasliiesihnadeliinsluledniaiitinegsenlutigosnseinie
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mmﬂmmum 120 U7 IUTZU‘“LGU@ L. casei @5 N@J']U’J‘L!ﬁﬂaﬂ(ﬁﬂlﬁuEJ«;L"JBTV]EIZJNE“{UWEJ@EJUWU
T (nwil 4) (Guergoletto et al., 2010)

Log Cfu g"

1 v T g T T T 7 T
0 30 60 80 120

Time (minutes)
N 4 MITeATINYEUTB Lactobacillus casei Tutonsziingamsiial pH 1.5 Wuan o

¥V

30 60 90 wag 120 w1l 1ag (¢ ) L. casei dase (M) L. casei Sonrziusianlssla
LEINUING Lag (B ) L. casei §an1zAus1913lendsuyInig

fian: Guergoletto et al. (2010)

2.3 nsUuidioudiogduriduuiednuasnanfasiianin
nansEnuvesn1sUuoudenduniduuifodniuasnanfaeife Vil uslaminnasg
Juthaifiemnnisuslnadonelsevseansiuinyluems wonanidwihlfensimariuin
mMsnnde dananetrsugie (Auwy Ranaud, 2550) dail
2.3.1 Mo iedn LﬁadmﬂLﬁ@é’ﬁﬁﬂ%ﬂ%ﬁﬁﬁ@ﬁﬂ3vﬂaU1‘7iLwaJ'1 GiE]
msr«ammaqmmmavmwumsﬂumawmmmaumamwamsumumsmam Fuiodn
Uuwaumammmmquawuauiusuwaﬁdmimmﬂwﬂuwmwu Lﬂummwﬂmummma
Luaamwmewmmuuaammmau AuazsavAfinaUnd Luaamﬂfﬂawsaaiwmsﬂswﬂau
‘U’]Q‘UUWUWJ’WWVVJNLﬂimUuLuaﬁﬁl’J smLUuLﬂm%"lumimwumgumwmmLuaamuazmamﬂm%
NU{Lﬂﬂumﬁmmmﬂumsuﬂmmammsm'mLuaam‘mmmmwmwiumwamﬁam HAuAImNIg
Tnwunnismees saumsiinnuvasaselunsuslog m'm*vimﬂwawuawauw'%éﬁmummm
ELwam'mmLasﬂ,uLuaamumuummauwuﬁﬂmauwsaLsmmuwuaamuﬁismm ﬂauw%mmu
oafinisunleundiuniousnuagszuumMaiue M svesdas wonaniensuuiounnann
MYULUTITY §INA LLavagumwuaﬂma mﬂaaalmuaaaluammwmquammmmmnmmu
mfm3mLLavwﬂmuaLu%aalm m'ﬁiﬂmmaamﬂwﬂaaﬂmﬂmaaaumamlcﬁmamnasm]'m
ﬁlauma‘imﬂﬂwa@ wigniledniinsuuideusudrinismdneanluriledeutienn (aund

maaqana 2539) ‘U\‘]ﬂ’]'ﬁLﬁ)ﬁm%@@%ﬁu%iﬂﬂlNWQﬂiuaﬂﬂ‘Iﬂ EJVI'QVLUVIWIMLﬂﬂNaﬂﬁuVIUWEJNﬁﬁ]ﬂm‘ﬂ

Qo

L‘L!a i ﬂI‘H'iu‘VT’J’]\‘iﬂiu‘U’l‘Uﬂ’ﬁ‘WﬂJﬂVW”VﬂIMN@’]EJﬂ"I’iLﬂUiﬂE’]IGﬂ@JU"Iu
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2.3.2 m‘uﬂmLﬂmLa]mhsLummﬂmsuﬂmLuaammmuu Imdsﬂwmﬂmuavmmﬂﬂuw
Auslaaflednsaelsnemsluiy Weoltddiivhifiinenissndnldun Satmonella sp.
Yersinia  enterocolitica  Clostridium  perfringens  Campylobacter  jejuni/coli kag
L.monocytogenes Staph. aureus C. botulinum wag Bacillus cereus (Warriss, 2000)
uenanidanuingdurisituhisunneseuyuditnuudewuwiedas I6ud £ coli 0157:H7
B. cereus wa Aeromonas hydrophila Ingtanigide E. coli O157:H7 Wuanmayibiguslnad
smstheiiguusuazmeldluiigninnuslnadedniivuiioudelurns g sdlian viands
nuIdeaunsaadrsansiivlduinniniesiia 1wy verotoxin w38 shiga-like toxin wazUSuna
Benuilaadludinds 10 wadiawsavilfiaalsald uenaniinsensrnnunsussne
anigeuisng (USDA) Ssliauslilsssindnifinsldanseanidoiioannisuuilionesqauviduy

a

et viseldmalulaslunisannisuuideusdunidnsnandafuasnszuaunisshdnd (Nissen
et al,, 2001)
fs1saunmsuuileuvende Salmonella.  spp. lundndmsiunuimy Tavefas iam
il (2533) WAnwnsUutlourendeo Salmonella spp. Tuwvruuny 56 foE19 WU
Salmonella spp. Wieau 16 wlsnl Tnewlslndfiwuan 16ua S. Derby way S. Anatum 1y
Weitnusonsgnvhanglusasiinumislsfian deun efes tandiad uay agm 11905208
Y (2539) ¥n13A3999 N0 Salmonella spp. Tuunuamgfisaminenuvisanainuas
Vheassnaurluangammamuassiua 40 fegs wuindimstudevlundafueiuings 30
Fheg1s (75 wWesidus) wenaini liils1eunisnsIanuide Salmonella  sp.  Listeria
monocytogenes Wag Staph. aureus Tuwnuniasldnsonddiu (Chokesajjawatee et al.,
2009; Visessanguan et al., 2006) Tngannzetadeie Staph. aureus Juderinuseiniely
To§ enunsaadvansiuinuanufousenuituemslusywinnsasaiule (Auuw fRanaud?,
2550)
TOMNUAYBINIATTIUNAAS YUY UHY. (2546) Amuadildnsendausensivlinu
We Salmonella sp. Wy Staph. aureus
2.3.2.1 Staphylococcus aureus
Staph. aureus - anansaasaluannefidoandauldnndianeiilioandiau
vagiugaiusanuinaelags (Fegaz 10-20) anunsanuselulasilareudiaf nusdonu
L?meuaaumwalﬂaamsaaa“ 50-60 wagaunsngeslusaulsudlaviliannaumiiu Tneviag 11J
anmeduanzailunaiyrentorredlutieeumnd mmdunsase uag water activity 7
N34 (aud ndesana. 2539) f\]\‘iUU’J’]LL‘UﬂVIL’ﬁEJ‘Vl‘1/171‘1/]Lﬂﬂiiﬂﬂﬂ@?WLUuﬂﬁyﬂﬁﬁlﬁ’]ﬁi‘gVI’N
ans15agy IngnoliiAnenmsendeunazyieadeilolisumsiwdiluluinne [Wulsafinuves
luowsvesvansUsuvea dvluiedniuasndnsueitoinduaunalunisuniszuinvende
Oliveira et al. 2010) FawdnSaaiilendinlneriluiinsndunideous fiflogjpussuvATnGS
e nomisviindseiinfy uenmflenniufiniaifunditeusavdadiuluomnsntn danse
uanAniindnldannnddeutaviiuaunsndumstesiurduidielsaiiimstuiounls
2.3.2.2 Escherichia coli
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E. coli wuldludninu wu 52 une wne Faduuwndetniiudonusssunid lunuse
ANUSOU uAamInegenlaluguniiuguds Lﬂuaummmaawﬂ’lwwawuwaamﬁuLm
IﬂﬂLQW’]”IU@WMWﬁ‘VIiJﬂ’IiUSIﬂﬂE]’Wi’lSG]‘U"'] vielununi1sUgegn nandusidentnuiefidl
ma‘uﬂﬂmwummu‘[malmumiﬂiqaﬂ ‘wmmﬂwwamimams‘m:uﬂﬂaul,uammmamiammw
Qqumaumm%umﬂiumm 30 fu uenaniuuaiiSenolse Wy £ coli O157:H7. [
monocytogenes uaz Salmonella spp. lurdnsamionaiimsuuidousnaindiunay WA
.asileuazaunsaiingg lunssurunisudavsefinisuuileumendsanmsnan feuuaiide
L‘Viﬁ"]ﬁﬁﬂ’]im’i’iQWUIUL%@%W’SLLZW&’]M’]EZ\@QS@@IéﬂUﬂ’S%U’Jum3N§m15ﬂ38ﬂ (Colak et al., 2007)
Sunswseguamiifsdestundnsusidonindunmanheusmsnseseumiulasadoves
81135 (Food Safety and Inspection Service : FSIS) Waznsaniuarunieldnsensinnunswia
anig (United States Department of Agriculture: USDA) %vuqﬂuiwmwama“maawﬁuﬂﬁ
MTIVADUNTE mumsmamLwasuuiﬁﬂummﬂaamﬂaﬁummamnm%mmwﬂmiaﬂdm

Muthukumarasamy and Holley (2007) $7897U737 E coli O157:H7 wﬁumaﬁuiﬁ
aumwmaiwmmﬂuaawmm anunsanunsald wavarunsolunisedsenlulénsenvainuiisls &
S’]‘c’mumil,LW'iiuU’m‘umLsza E. coli O157:H7 anmsuslanaldnsenminuiisuaslainisisenfundnioue)
Aeunlafimsuugindninasilunsudanansue Jaazsoinistestuile £ coli O157:H7 u
nsruIuNITHan Inensldauiow 63 ssmwa@aa 1uial 4 vadt aunsaansyduvaade £
coli O157:H7 Wilmnuvasafeuniy waz Lahti et al. (2001) $789M90 £ coli O157: H7 hay
L. monocytogenes a’m”l‘mmnmaaiamlﬁﬁuama“wmmmLUuﬂiﬂm’Nﬁﬂ A1 water activity m MGh)
Ismamaalsm LLaymwm‘umwumlulmwiumummwmuaﬂumwumua YSunawenisin
We £ coll fausiniitosndn 50 1wad ﬂﬁ']&J’]iﬂVl’ﬂMLﬂﬂI’iﬂlﬂ demsUudewdemailuevns
ﬂEﬂ‘l’lLﬂﬂﬂﬁ’]ﬂJLﬁENﬁ@%j"Uﬂ’]W

2.3.2.3 Salmonella spp.

Salmonella spp. {unuaitGounsuau liasrsaves wialavisluannyitiuaglid
1M Yougaugiuiunan Yspnmdunsadislunisiasyuiniu 4.0-9.0 uaslinudeusesiu
sodlufinliasalusmsniindounsiifienuduiudesas 9 wasndelulnsvilusyavanmlunis
§uds Satmonella spp. liftuluaneifepudunsameanas wonvntdaduwuaiieds
mmﬁﬁmmaé’mmmi Lﬁaqmmﬁmwﬂﬁﬁ'ﬂd@hﬂﬁﬁﬂﬁiat:hums%’uﬁs mummiﬁﬁﬁa
Juidouviniy muimumwu‘luwamnmwuaammq6] un el Luaw:u waziile T (Judy uay
Namnmmmmmﬂwﬂwammwm Tngnsunideunaineinia wadssiouas gunIallusening
MINER mmmmm“lumswumﬂmammﬂmqnuﬁuuaaﬂwumaamswuﬁLLavaamwaaaﬂumﬁ
IRl (quasn Jaudug. 2545)

dmiusenunisvuileuvenide Salmonella spp. lundnduaunuuny
Tneofes me%’?@uu (2533) iﬂﬂﬂmmiﬂumaummma Salmonella spp. luunuuny 56
fethe wuidle Salmonella spp. vaau 16 wlslnd Tnswelslndiinuann Tdur s, Derby uag S.
Anatum LUULLUﬂV]LiEJVIV]UG]@ﬂ’]iQﬂVl’]ﬁ’]EJIL!‘ZJmuWHﬂLmuﬂﬂﬂﬂ‘wqcﬂ ABUN BAAT LEINITAIN LAY
83eu U9ansenauuyl (2539) ¥i1N15952994%e Salmonella spp. IuLmumaﬁﬁmﬂmmw
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VissmatauagiasIndudluluangunmumiuassiuig 40 freg1e wudadnisduieuly
a o I3 = U ' ] 12
NANSINDY 30 FaEa (75 WWasidus)

2.4 ldnsandanu

Lénsendau mneds ndadmaivinarnideny ffuny d1gn U3958018LAT09UTI54
\Asaame uazayulns Wy imansie inde nszflenun winlne gnind waulidduf vinau

a v = Y a & A a Y o & ] = A v < £

wilen vssgluldvyvielduinduiuilaale saluvieu Aslilufiazernuasuiiaudsen uazdos
vilvanneusuussviu

ldnsandarunse ldnsenuSonduemisiutiulve vienimnuilowaznina

[ a < 3 [ ¥/ A a d;‘.; /.
nzfusenilsunile vedlne 1Huldnsen (sausage) Ussuanldnsenan Andmarnidenyun fumny
uaztIIegn Jgesadieinde inseunaaulg Wy nsuiiey wazninlne gnind waulidn
A wanlinilen vssgldldny wddndedendude Yaeslilianniswsin (fermentaion)
WelvilinsaUsen endimsdundelunse (nitrate) vialulngg (nitrite) wu Tnuvadeslumnss
(potassium  nitrate) nSeAuUsEEY eviliAndvuyIa ovzsudsemudewilignients
non (frying) 139879 (roasting)
a aca a o v vy = o v = o o A Y a

auvIdiineiunsvdnldnsandau nmsvinluldnsendanuduniswinieliiAnnse

uan7in (lactic acid fermentaion) Tag lactic acid bacteria NilegnusTINYIA saSeI9nnsA
@ a } 3 ~ a 1% d%l 1 L% a 4‘1’ 1 5

Lanvin (lactic acid) Muupiseas1vulugwsnvesnIswin Wnnslungy Lactobacillus
uay Pediococcus oA Pendiococcus sereviseae @augaunsslutissyesnds fonuaviisely
nau Lactobacillus wiu Lactobacillus plantarum wag Lactobacillus brevis anumUsenvesld

ﬂiaﬂﬁawuﬁﬁuagﬁ’uﬁauwau gampilvasnIsiiuvasnsviin 8 pH Yszanm 4.5-5.5

l&nsendanu liesudazifiuomsidestovesnindaiuyinty mmwié’elﬁ%’ummﬁw
NNAUYNNIAGIY wszldnsendauiuiisananesos vulavainnaleguwuy Paduemnsing
Wundeafss vieAuLndLmED mwﬂmmlansaﬂamumwmuimmlﬂmLmiumamum FUsu
NMSLUUDIVUIN SATTNAUA YSaAnRIATT ldnsendauidsiuindnainnmisuilanvuinlnguas
u‘]ummia%fwm%wlﬁﬁuﬁﬂumﬂma nsvildnsendaurieIadudnerdnwnieiunauls uavdl
invﬂaumwwmﬂﬂamm wnludiuauin widymeesldnsenninde ldanunsaauay
wamnmﬂwmmmwmmamim Tngazwudaminisiinnsaay ﬂauiaﬁlumamﬂm%ﬂmmmm
LVI’]ﬂu waznsyvIuMnansinlignavanuae Imamwuwﬂsmaumwm@Laﬂwawmmwmmi
HAGTI LaaﬂsaaLuaamwlmmmaamm%ﬂwmu GmmuaumLuaamwluaﬂmﬂmﬂmmiiﬂ N
TﬁlaﬂSaﬂamuumiﬂumauﬂaumaﬂ'eﬂsmt,a videla

2.5 mMssanddinvastuaiisenalsalunaniueldnsandany
NNUATFIUNEAT T TY atuTi 144/2546 lasidafimunamnmmegauvs sl
2.5.1 Salmonella spp. siaslinuluiiegne 25 sy

2.5.2 Staphylococcus aureus fiodlainulusiegrs 0.1 nSu
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2.5.3 Escherichia coli Tag3310uldu (MPN) fastioanin 3 siafesns 1 ndu

2.5.4 gaduazsdestosnin 10 lalatisadiegie 1 ndu

nauAInermaninsunvglavhnsiiuimegneldnsendauludmiaumaisany s1uu g
s 1 14 ! 1 =l = A a a6 n&l
fees liuA avounnu aanusdie aamUuyy wazmainuiden lngnsa9nmgduniduuieu
= a A & < | @ LY ' & P
BN 2 TUAAB LB Salmonella spp. wag Staph. aureus FITUNITAUFIBEIDINITASIN 1
lutradouiugneu 2552 Jsmsranumsuuileuveadio Salmonella spp. 1y 2 98 210
4 398197v1n15d1599 Aol mamTuru wasmatauden uaznTanunsUuleuveside
Staph. aureus WNUNINTFIUNTUINGIFNEATNITUNNG WY 2 FI9819 270 4 Fregrefivinisg
d1529 Aen ma1ausle (400,000 cfu/g) uazmatnuTan (140,000 cfu/s) lnefifetdldnsen
deuan 1 wuiimunsduleuneydunsdiansdssian Tuniafetne fie fregrefiiuain

nanuIgennunsUuleunuafiiianelsaviaaewilat (113199 7) (Wos wndandn, 2552)

n15199 7 nMsvwdeunuaiiiSenalsalussuuniaiuemsiuldnsensauiinnesvunglusmsa

UIEITAY
YUATDILUATILTY dvounny  saausle  ea1mUunu AANAUILTDN
Salmonella spp. (in 25 g) Not detected Not detected Detected group E Detected group E
Staphylococcus aureus (cfu/g) <10 4x10° <10 1.4 X 10°

fian: Wus Wndnd (2552)



unA 3
5P UN15398

3.1 Januazaunsal

3.1.1 Uwavum 25 ml

3.1.2 9MUBMNTALTe

3.1.3 nszvend ndulatiunuazanuenmnsiasaie

3.1.4 vaeannaeInInTIkasH

3.1.5 pziieueanased

3.1.6 ivuaznanslany

3.1.7 199uIu yuIa 500 ag 100ml

3.1.8 Wudede

3.1.9 Micropipetediie Finnpipettesu FJ 16145

3.1.10 mmil,?iyau%al,l,azmsl,ﬂﬁ &3t Mueller Hinton agar (MHA)Hektoen Enteric
agar(HE) ToiAeuuanian laposlnezdian lofeudinsn (CytoGuard  LA®) ¥n1sdngeain
Purac Inc. (Thailand) Hawkins Inc. (Minneapolis)Sigma-Aldrich (St. Louis, MO, USA) LasA&B
Ingredients (Fairfield, NJ, USA) sauaiau

3.2 17048l
3.21 dumda Biie Binder 3u BDLI-5
3.22 §evuaudou B%e Memmertsu LINE 500
3.2.3 n3esilssindle Bsfe Sturdy Ju Microm SA-300V
3.2.4 Laminar flow 8%p TOLL FREE U 888-213-1970
395 Emifwmuquqmmﬁ fif0 Memmertiu WND22
3.2.6 §ifu o TOSHIBA $u GR-MA6KD
3.2.7 lulasianl B¥e Sharp su R-27P
3.2.8 \ATeswaNans(Verter mixture) 8% Scientific Industries U G560F
3.29 \A3esteRaAneanATEN2 way & suvid Bve Sartorius U CP3202S
3.2.10 Mutipipete 8% Autoclavableju DB 7050
3.2.11 Microplate reader 8o Biochrom $u UVM 340

3.3 A5aLdun159
3.3.1 M wansaeildnsendauasulnslulefnfindnuuamesledusiuiuleang
uazIBaunudansyIInianrundesInn1swUsgundas uuadu 4 du loun
33.1.1  mswesguesuuainsolnsluledniindauumnesleduiianuisaiasalu
wuinaesldnsendauasuloomns uwarsdaunudanisyainuaenuasidondefu
3.3.1.2 wavesnisiasuleonnns  warsdaunudansvannidenuasiienadiefiu
i'mﬁ"uLLUﬂﬁL%ﬂIWilUIaaﬂﬁwamLLUﬂma‘%Ia%u‘luwﬁmﬁmsn‘lﬁﬂiaﬂ§awu¢iamiaam%’waa;§u§1m
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3.3.1.3 Mssenavinvasnuaisunalsalusyuumaiuemsiulé@nsendauasulng
TulofnsauAuleenns uagdTaunuianissanidenuasidendasiv
3.3.1.4 Anvinsengmsifivinuldnsendaruasulnslulefnindauuanesledy
Saulsos waridaunusamsvandenuasiiendeiiu
3.3.2 MIAMIUNTINE
3321  nswsgueswuaiiselnsluleAnindauuamesledufianunsaaialu
wuusaedldnsondanuaiuloons waridauwnudandvanudenuaziiiondeiu
nsaaienuuanselnslulefnlasfiansanainnisiasyveswuaiiselnslulainly
wuvdaedldnsendauiiluewnsuaziTaunusaniindussdlsznou ¥nsaununsaaes
wuu CRD Tnedl 4 vidnus Ao nduaruay wuudasdldnsendauiliifuuazifuloemsuays
Faunudaniivandenuaziondaeiniiiv nsusaznduisiuaudesuduussua 10°
cfu/ml udahnsusigaumndl 37 esrsades fissezizandu 0 2 4 6 8 12 uay 24 $alug
ntuimslnseivsinatueiiSeinslulefnudasaiin thanaiaeg @ pH LAZAIINAILITE
lumssudinsasyuuaiiserelsalusyuumsems
1) matneailea g uasiTaunusamssaniienuaziilondaeiiu

1.1) Sogiviléinsesleens uasidaunusianisaldanndieiv 2 s de
n&etini wazndaely TnandaethAuhmsingeainnainan wasadelauimaiususy
Tequdeainmsnannaleiiosge lagviinisinusivsindaaawndslunsndnnaleiiesqeain
ngun¥RsNS IR agNruiIuadusuay thuldedinses inmewin weza luld nguaniwautu
Tnuunsnes uazlndeldl Smdainge thevhnsifusiunundaglaiivuinldldunsgu uay
wWaenndaely lnedvesudenndrosia 2 wus egluthsivivesdndasives 2.3 Ae Aduseu
(green-trace of yellow) fedLIEI9ULABY (more green than yellow) (SH Pratt’s and Co) 11
Saqerwvderiiusausalsndnuensin vinnisdreaethazein uasitdiasdmiugduded
WA mnﬁy’uv‘i’]ma%"ﬂfaam‘wmﬁaLLsiazszjﬁmiﬁLﬂu%uLﬁﬂ 9 YUIAUITIN 1X1 ANSIURWIAT
wawdluansaratelUsadouunilutalwdnanududy 0.5 %wA) udluansazanglndiefiaduln
aoandudu 0.003%wA) Wunal 5 wii LileannisiinufAsedtmanazasusznoudl
veoawazunuiiu aug sy aintuislRure wdvinisusseldnsivuaniuliluiifinde wanfiu
snwlifigungll 20 ssmwaldoa neuvhnisdnwdaly (ad defesuns, dolalldmouns
HA1UTIE)

1.2) mawenudiannivAenuanilendioiu e Tanavindeusaveiinves
naglal LLazLﬂﬁammmﬁaﬂﬁ’mfﬁﬁumauLLﬁdﬁ’;&JLmauaﬁauﬁqmmﬁ 55 B LTALTYH
Hunan 12 d2lus mnduvhnsuslfasidenuarsouinunsunssuuin 100 e wagvinisainlu
fw%fauﬁqmmﬁ 70 aerwaldua [Wuiiad 3 Uil SeuHUAZUNTIVWIA 100 LY DUWIRISIBLAT
sugaNNA figaumgll 45 ssrniwaldea A wdu 0.09 MPa iuan 25 Falus anthuhnisus
TiagiBunuazsourmuazunssvuin 100 we lutuneuiaslduiwinidouasiudenndrofu i
BswIeuTngRudeiudnulasainidnisves Daramola and  Osanyinlusi  (2006) uay

Wachirasiri et al. (2009)
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1.3) msafialeemsansnndeiv sudseiniudenndefiniunisnSes
uwhainleemng au3sn1sves Yoshimoto et al. (2005) wag Wachirasiri et al. (2009) lagnas
mamiwummnﬂmam%mﬂumma ¥a7e USual 5 ml/g uay VI’]ﬂ’]i’e)U‘VIEJm‘VIﬂﬂJ 50 89F7
waLTea esumesivhazate ndunaniuiludndan 1:20 USuen pH lwaaiuma 5.8 Ang

arsaranglalasrasinadudu 1 N vinisindaueilaasmsiouleiueant-weiaa (0L
amylase) Usunad 0.1 ml/g uag ‘Umam‘wm 95 samnwaldod [Wwaan 30 ui wdvinlmduasyi
gamgil 60 esmwalua yin1suTuan pH Tieglugas 7.5 m‘amsasmSI%Lﬂamlamsaﬂiwmm
LUNYY 1 N u,au‘vnﬂ'isﬂwmiﬂimumat,aulszm protease 10 mg/g Uwammm 60 DAY E
Dunan 30 wilt antuluen pH ieglugag 4-4.5 mamiaumEJIaImsﬂaaﬁﬂmmvumu 1N
wazviinsindautenlsiouled amyloglucosidase  USunay 0.1 me/e Uwammu 60 DIF
waded 1Juan 30 ud LLaaﬂiaaLLa“auiwLLﬁqmaEJLmauamaummmm 50 asAgalded LJu
e 12 lug mﬂuuuefl‘mauLaamLLausaumuvamiwmm 100 1% wivin1sussgldgela
1aTn uay mmﬂmlﬂummmwmu (desiccator) wam‘wﬂwaq MINITIATIZY0IAUTENBUNIY
Lﬂ@M’]ﬂ’J’]ﬂJ“Uu TUsiu lusiu amide 1 leenmsianun leonsitazaisild Teermsiiazans
ililg vimna ansuseneuiiuen wnuiy ammm‘mm‘wmaﬂ'mLﬂiwwwmmmmmhmﬁaum
u,avmmmmmiumﬁauumu AN 998 1.6) 1.7) Uaz 1.8)  MIUSISU YNISNAaDITIUIUL 3
91 SIusAY 16 Fegh

1.4) msafnITaunuanssarnienaeldiu dudeanndisly wasden
nénelaande 2) ivhatnIgaunusanisy aadsnsismulaniain Zhao and Lin (2009) lag
rinmslalaslagdudsmeansagaiunsa@esnaiadudy 0.1 mol/ ‘wam‘m,ﬂwaa Wuan 12
flua udwhlie pH ey 7 faeansavaneladenlansonlosmmumdudu 1 moll fudnund
geunil 4 esralTed Wunan 24 Halu mnuuuﬂﬂau’tmwwammu 105 perwalfed i
NTUALAZIOUNIUAZLATIVLIA 100 13 mlm%mmumamw Lmem'ﬁUﬁﬂamUﬂm% uay
anﬂwﬂﬁummmwmu (desiccator) ‘VI@ﬂJ‘ViﬂiJ‘VT@G MINITIATILNBIAUTENBUNILATININA
mm*‘vu I‘Uimu Ly @mnse 1N 1ammwwm Tvomnsfiazaneninle loormsrtazaneitluile
ma asUsznouTiuea iy amm‘zjwmwmsm'mmﬂmmwmmsdumiaumLLau
mmawmsﬂumaauumu @ wasUSunasamSaanan amiwmaaaamdmm ﬂm’i“ﬂ‘ﬂﬂﬂ
goeaalatn waziTaunuianisy fade 1.5) 1.6) waz 1.7) musisu ¥nsvaasdsiuiy 3 on
PIUIEY 16 o8

1.5) AinwiesAusznauniaail

- mMshAsgimaudy Tusiu Tutfu uile (starch) 18 anu3saes AACC
(2000)

- MlesizimUTInawiluledn liun wWiauwnud Suydu walva wazlua
naluuds loemis uasidaunudanisvaniudenndaeliuazndaeldfiu #2833 High-
performance liquid chromatography (HPLC) m1335994 Livingston (1990) wae Zhi-fu et al.
(2009) ¥MINARBITILAL 3 91 59U 12 FIDE1RBNITIATIEN uayIuTeEY 48 fretns
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- mFAngimUsnaleemnsianun leewnsiiazateild loamnsy
azanelild wasdndauvedlvomsfiazaneilduagloomsitazarodlaly AILYANAFDU
dietary fiber (Megazyme, Ireland)

- MTIATIERUSINASTALUREMSY 153515 Uee Englyst et al.
(1996) wag Sharavathy et al. (2001) leefiannsaaguwedaaulddanmi 5 andurinis
AmnamUTinaamiviomn amisiigndesaasliss ansuiigndesaaneldin wayitaunud
A3 ﬁ’aﬂ‘qulﬂﬁau resistant starch (Megazyme, Ireland) aumwiaiﬂf?

TS = (TG - FG) X 0.9
RDS = (G120 - FG) X 0.9
SDS = (G120 - G20) X 0.9
RS = TS - (RDS + SDS)
e TS (total starch) vaneds andasmun
RDS (rapidly digestible starch) viunef ams‘mﬁgﬂéaaamﬂﬁﬁa
SDS (slowly digestible starch) niagaa am%szjﬁgﬂsiaﬂamaléﬁh
RS (resistant starch) MuIeie SBAUNUARRAISY

- MFRATIEIIUSINAAa AaRFues Dubois et al. (1956)

1.6) My lasgdianiiidmiidaunsinsgimauaiuisalunisdud
rrwanunsalunsduinsu wasnsuianit as3snsues Lamaur et al (1996)

1.7) mynsigvadluszuu CIE chromaticity coordinates (L* a* uag b*)
ﬁ’JEJLﬂ%EN ColorFlex Firmware version 1.72 (Hunterlab Association, Inc., USA))
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Sample + guar gum
U

Add acetate buffer
U
10 min, at 37°
U
Add enzyme mixture
( amyioghuoosidase, invertase, pancreatin)

Incubate with shaking at 37 °
U

After 20 min remove portion -
Y

After 100 min remove portion
y i

Mix , 30 min at 100 ° Place into ethanol Place into ethanol
¢ |

Cool to 0 °,add KOH, Mix Centrifuge Centrifuge
U

30 min at 0 ° with shaking
U

Take portion into acetic acid
Add amyloglucosidase
U

30minat70°
U

10 min at 70 °
Y

Cool, dilute and centrifuge Measure glucose present Measure glucose present
4 after 120 min after 20 min

Measure Total Glucose (TG) (Gix) (RAG)

AN 5 ARSI US U S TaUN LS AR S
47 Englyst et al. (1996)

a ° % P Py aa I3 et
3.2.1.2° msmsgukuvItansl@nsendaiuniles s wassSaunusanisydu
99AUIZNOU FINALUAIIINLUUTIRBIUAULAILIDANSUDS BAAS LaIn 3Tt Las ALY NadauUe
(2555) @95dr1UUsLNOUFIT

- meat extract 10 - n3u
- tryptone 10 _ny
- sodium ascorbate 0.5 nsu
- sodium tri-polyphosphate 3 0
- glucose 10 niu
- sodium chlorite 25 Al
- 4138 2 N3y
~thndu 1,000 iiaddns

UwaudIulsznoumuysnanszyld azaneluihnduusuing 900 fadans Au
Iidunauazarsaununuazdsuiitesuszanm 6.8 wdufmhnduauasuliums 1000 faddns
13 UAUIIRINATRITR USinmsvanag 100 fadans ulshiedenieissenenmgll
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121 asewaea \unan 15 uii udwihmsiduleonms wavsdaunusansvudazydalyd
ALty 19 (w/v) udvhmsmanelsdfmemiuiouiigumad 85 esmiwaifea Wunan 20
w1l uwazinsmsenludenlulas 0.1 n¥u azaretinduitiiuniseindeusunns 1 faasns
s uiunsesqaunsduun 0.2 lulasans nsedldvasnlulasiounsiing lumsiluldgan
10 lulasdns Wnasluriauuudiasslédnsendau Usunseanay 100 Hadans fkuniseiee
W& nduthnssisuanuvanidien Faseiinduiivaenide  wdndutiluugly 95%
ethanol Wuaan 1 Hlug LLmaNmamﬂauUaamma Maqmﬂuuuﬂlﬂmumuwmm luguaen
o gunsaifldvufdesiunssi@ede antutinssadieuiu 5 ndy mmﬂummwumaaﬂa
nsendanufiinsiuleielulasm 100 ppm US1asvinag 100 Jaddns THIuATSiTauLdn
wwliuuudassldnsondamiifinssioniifinududu 5% wi) saufulaieslulasyidnng
Wty 100 ppm wazleems uagsgaunusanisaninududy 1% wa)

2) mawssunsnuamielnsluleAniinanuuamesledusiuiulyevmisuasssa
WudansInaenuasidonatsiiu wuaiselnslulefnindauuameslofuiitiiunisdnden
MNN1ENEIAeUNTERLE A B N TS LN e stock culture collection @1913%1
mﬂiuiaamimamamn,t,avﬂﬁum Anzivalulagnisinuns andumalulagnszeeundninnm
V]‘Vi’l'ia’]ﬂﬂiu‘l.l\‘} Ieun @e Lactococeus lactis subsp. lactic Tagyinnisdmiu stock culture 15
wammu -20 o9AYALTYE Luamaamimmimaaa 11 stock culture uravarBLuds wazyin
ASINZLAT UL MRS agar ‘UiJ‘V]E]ﬁL!‘VIﬂ&J 37 asrwaldua 1Huen 48 9alue neldaniizld
1Ml udaenedeasiu MRS broth Uwqquu 37 asAnwalded [Wunan 15 99l e lide
oeiluan1y late log phase (non-stressed cells) dauwuaiainisves Tangwatcharin et al.

(2006) ua¥ Guergoletto et al. (2010) mﬂuummiﬂmmmmamma’; 14,000 Xg 1Jutaan
10 unl LiiauenwuATiSgoanNoMNsIABT oAy LLmaNLszjaaLL‘Uﬂ‘wLsamamiavmdmmw
naelsrnIIdu 0.85% (W) wae vanisanadull 3 ase ezl ansazanenuniiem Ty
Useunm 10107 cfu/ml Tngdien ODgoo 081113 0.7:0.8 MnthnsdanuaiieTnsluled
navasazaneglaTaANTNTY 40 ¢/l “I,uammu 1:10 Uwammm 37 ospalded Wunan 1
2 Tug Lmemsmﬂu’[,am‘mwsas%mumamsﬂuaﬂmu 12:10 (viw) IS unuwdeBus
Uszanm 107-10° cfule Naaflmmﬂu Uiulvian pH- eglugng 5.5%6.0 mamia aelahvulu
ﬂ’l'ﬁ‘UElL‘tJGl LmeLmamaLmawammm 50 DM waLTug AuilAn ay @sm 0.30-0.35 qgHI1uIU
mammuﬂﬁvmm 10" cfu/g (Wam AYIvEUNs uazAy, 2556)

3) 'JLﬂs'wmeimmwﬂwL'isJIW'ﬂUIamﬂ AINIBNI5UDY Swetwiwathana et al.
(2007) Ao mammumwﬂwLiaiwsluiammmauwm wsva NAaUNAe 9 10ed5n1 pour plate
fe MRS agar ifiunaaideuasuaiun LLaummsuwammm 37 ssmuwaldua Wunan 48
Hlag maﬂ,mamaulimmﬂ Mntunneiulinalalaivendefiileulasoulalai uazgy
mwmaﬂwmwaaLﬂuamamiaamumu uaz catalase test

4) Aasiznian pH Tussrinsnisndnveswuudiaesldnsensay

5) NMIHIPULUATIISEABLIAMISEUUNILAUDIANS

slauunfi3eiild Ao e L. monocytogenes Staph. aureus Salmonella \a¥
E. coli fuenlfanniiioans F638n1sdmetanidelnevinmsdaiu stock culture igamagi -
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20°C \flefosnsvinisnaaes 11 stock culture wnazaneriuds waEYINI5LASYUY Plate count
agar ﬁuﬁqmmﬁ 37 asmgadea WWuan 22-24 $lug Lﬁaﬂlﬁﬁaag’luamw late log phase
(non-stressed cells) M1438v09 Tangwatcharin et al. (2006) agldansararauwuaiisenIy
iduusznm 10107 cfu/ml uazvimsideansdiiiuuafiSesudulsyana 10° cfu/ml

6) manTgianuamsalunsdudinnesyuuaiidenelsaluluusansld
nsendauasilnslulefnfindnuuameslodusiuiulsemsuazidaunusanssanildenuas
\londedu

Mnmsanwlude 3.3.2.1 anendefivhnisuude Salmonella Rissen  E. coli
S. aurues wag L. monocytogenes luwuuitasanisndnldnsendaufiiunsuuaiiseinslule
Ansauivloemisuariaunudanissainudenuasilondieiu - Aisveziianng 9 YINNS
AAs1e9iUTnna Population density estimate veswuafiisenelsaudazyinfindesy douuas
waUnlunuudassnsminldnsendauuueims Mueller Hinton agar (MHA) iiiowusunad
total culturable cells wagamsiasaie Hektoen Enteric agar (HE) Viﬁmilﬁumﬂﬁ%uu:ﬁ
novomyocin  Violet red bile agar (VRB) Bair-Parker agar (BP) ﬁﬁms@mmﬂﬁ?ﬂus
sulphamethazine lag oxford Listeria selective agar fifin3\Ha oxford  Listeria selective
supplement \ileyUSnas culturable cells wead® S. Rissen E. coli Staph. aurues Uuag
L. monocytogenes AUAINU %"’aaeﬁﬂizﬂamaqmmiﬁauﬁaLLaszﬁ%ausﬁLaummsaé’uéxq
593 UeIUATISETUIALEY (WU Kiliwadia wagmuaunIsd-senvesasunnses uduy
yilidesinamiiandlresffurmnnindeund) Tnevinnisuuiigumgil 37 esrisades
Hunan 24-48 Falus auiSves Tangwatcharin et al. (2006)

7) N33R IEviveya

- vnmstuninveyausinamuaiiiselnslulefnusazasdn uanian ozdian In
sAlowun Tafiassn 1n1asens wagen pH
- yMFIATIEIMIAIaaNamEn fn1stas e oswuariselnslulefnunazviin

e uImIANSRI NS935 QEedR (s | 1A 93918 (generation time, A) n1uASn1sves
Oliveira, Perego, Oliveira and Converti (2011) ﬁﬂaum‘iﬁf@lﬂﬁ

I

(RCEY 24 )(tot): X;Way X, ABINWINLUATISY
tjlag t, Aeszeziianlunisuy

“max

A

ke v revss

- ihdeyaluuseudana Population density estimate Tud® 13.2.1.9 AN
non-stressed wag stressed cells YDILUATILIULARLVTRA FIAUNNT
Stressed cells = Total culturable — culturable

Non-stressed cells = Culturable
- MNFIATIERANLUSUTIUTDIaNaMAnINSIas vesLuAfis elnslule

a 1 %] [ 1 % g.jl a a ! ¥
ANUARSEHIYNUT AN pH LLﬁ%ﬂ’J’]@JﬂWQJ’ﬁﬂiUﬂﬂ’iﬂ‘Uﬂﬂﬂ']SLQEQJJLLUﬂVILSEJﬂEJI‘iﬂﬂ')EJI‘IJiLLﬂS&J SAS
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(Statistical Analysis Systems Institute, 1998) kagiUSEUWIEUAINULANAIITENIIALRADAI8TS
Duncan’s New Multiple Range Test (DMRT) 715gAuAMMLTatu 95%

3.3.2.2 wavpdn1stasuleoa s warsTaunudanisyanildeonuazilenaigfv
saufusuefiselnsluleAnindnuuamesledulundnduaildnsendaurenisueuiuvesiuslng
ilgemis  wassTaununansvsiutuiusuanselnslulafnindauuameslegud

~ ' v oA v ° v P A g a @
wingaufigalagrunisaadienainde 3.3.2.1 uvhuszendldluldnsondaunduiivensuves
Juilan laevinnsfnwinavesnisesuloo s waysdaunudanisvainndrglufunsewdon
nanelysiuiunuafiselnsluleadnluldnsendatusessalsznouniaunil USuiauwuaiiselns
luleAnisen®in AaunmninenmuassUssamduiavesldnsendau Tneyhnisnausung

NABILUU 3X2 factorial in CRD Tnetlady A Aatlasidusvasleainisanniuaennalisfu wass
a 6 6 dy E 2 a 1 Y] = a a a > ¥ 1 ¥
FANUAAANSTINNLBNAREAUSWAULUATISeIns luleAnd 3 Susiu "me 0 3 way 6% waztady
B ABANTITNNSUIIN 2 AN LALLA Ussﬂuussanmmammmﬂ Uuwam‘wﬂm 30 peFLTALTe A
BALLUUEAN (LL“U'JULLawUlW]EJE‘LMﬂiJWEN) Wuan 3 Y4 i siesgiusunasuaiite
Tnslulednfisendin ANNINNINEAINLATN1IUsSTa AL ldnsondau vin1sveaeg
J1UIU 3 91 59U 18 Fpg19MBNISIASIENABLE91YS hassTaLudan1svaniUdentazndny

a

fiu

1) nMsseunsleeng uarIdaunudanifrainivdenuasidendasfusauiu
wueiiselnsluledn Tngvinniswiendwnenduiude 3.3.2.1

2) M3nanbdnsendau

I%Lﬁaqﬂmasﬁuu%qmmuwmuuazwamﬁ’uﬁauwamﬁa 9 AUgATNITYILE
nsendenu lumsiean 8 whnihmsiundleemns wagitauwnudansyaniienuasiiondrofu
HufuluaiiBelnslulefnludadiusing 9 ududsdunanussgluldny insminuuvanleeld
gevanaRnmaiiniuliigamgll 30 ssriwa e waswinuuuiwiilnsuruiigamgiives v
mavdnidunan 3 5u wasiudnunlifigamad 4 esrigaidea

= a ¥ a dy a L
AN 8 qm'5m'5wam"l,aniaﬂamw,uaqﬂs 5 Alansy

EAGEY Usunad (nSu)
ilolva 3,400
Tuuds 850
Tl 750
wnaelulasm 65
Noane 15
Ymanse 25
WYl 10
winlne 20
nszsuUsniuaendu 250

aAnLaRn: IR quu wazalgeIns quu (2552)
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3) AATIEVANAINNINIEATN

- MeAsIzeien pH fnewe3es pH meter

- ﬂlﬁmiijiyL?ISﬁgﬁﬁﬁ’ﬂ‘iéjwjﬁﬂﬂizv’mﬂﬁ%ﬁﬂ

4) AAFILRAUN NN NAUNTE

- msiAsginIlsuanuaiielnsluledn  dauUasannisnisves
Swetwiwathana et al. (2007) uavdunsIvgdnuazvesuaiTemenIdeNdunsy catalase
test wag API

- madsginUnagiuvieianun Baduagsn iauiiSues BAM (2001a,
2001b)

5) AnTwrnunINIUsEamdNEE Anwiniseeniuveruilnanlenisuseiiiy
@mmwmNﬂizamé’uﬁaé’mé’ﬂwmzﬂmﬂgLﬁaé’uﬁa (chewiness and hardness) ndu 5a¥1A
warn1seausulne N MmesnsiviaskLAINTBULUY 7-Point hedonic scale I1UIUENAEY
30 AU

6) MIAATIEVTRYA

- vinmstufinteyauunauuaiiiselnsluledin A1 pH mmiqmwﬁaﬁmﬂﬂ
FENINNTEUINIININ wazauamNUsEamdulavesldnsendanuuiazgns

- AimsgianuwUsuTiuvesUsuauuafiselnsluledin f pH Ansande
dminszwinensrriunisviin wazama I ssgadudavesldnsendauaiiloomns uaz3
Faununanisvarnasnnienaivau loelt GLM procedure gaelusunsy SAS (Statistical
Analysis Systems Institute, 1998) uaziU3outiaumInuanA19sEnINARasE833 Duncan’s
New Multiple Range Test (DMRT) isgfunanuidiesiu 95%

- yinisdeidengnsvesldnsendaiuiasulwslulefnnndnuvamesledu
sufuleems uaesBaunusaaivainilienvienaieivagwas 1 gas lagiiansananuiunm
wuaitidelnslulefin Anniwmsszamdnda wazautAniinenm Aud IR WiehnsAne
nssentinvesuuafisenelsaluldnsondaiuadulusims tassdaunudanigainuaonise

nang@usaly

3.3.2.3 NM5seatinvauaiisenelsalussuumaiuestuldnsendauasulng
Wlednfinanuuamesledusinivloemns wasddaunuianssanaenuasiiondreiu
1) N15N1558ATINYBsRUATI EABlsAlUsEUUMIALAuR S luldnTe ndauldsy
Tnslulednfindnuuamesledusiuiuloems wasidaunudanisaniudenuasiiondsiu
IneniIn19919UNUNINABBIRUY 3X4 factorial in CRD laelady A fe gasldnsendaiu il 3
szeiu e naueuau lénsenaSulsomnsnnidenndisivauduvy 3 Wesidud way3da
WNUFANNSYAINNAITRUANUTNTY 6 Wasidus uazlade B Ae szeziiainisudinlénsandaiudl
¢ seevu léuA 0 1 2 wa 3 Ju yhmninflgamgll 30 esmwaldea fannznindadenainde
3.3.2.2 Ingvinnsiiude L. monocytogenes Staph. aureus Salmonella uwag E. coli aslu
drunanldnsendaunouussqld Thidakudulssina 10° cfu/e u§hnaiindissogiaading
q MAvurhnsasiaLuaiienelsawasuuaiiselnslulefn isendinluldnsendau A1 a,
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[ 77
%

USinansnvionan was A pH ¥N19MAGeY 3 81 593 24 FeEeren1TIAT LY WALIININEU
168 $19814

2) Maw3eundleIms  uazsdaunudanisannudenuasiiendlsfusiusy
wuaniselnsluledn InevinswSeuuieaiuiude 3.3.2.1

3) MawsenkuAisanelsalussuumMaiue1mslaeynsmssuE iUty
U9 3.3.2.1

4) NAsrzimuSutwuamselnslulefn PALUaI91nI8N 15U B
Swetwiwathana et al. (2007) uazgunsi99dnuazvaIRUATISuMEnTdoudunTy catalase
test wag API

5 Awsgimuiuianuaiitenelsalussuuniaiue1is neuwazsEniig
NITUIUNITNANTIINITIATE W‘UﬁmmwﬂmﬁanaisﬂLma“wwmaaaauummsmENLsua
Hektoen Enteric agar (HE) ‘I/l@Jﬂ"limeJ’lng“zj’Ju novomyocin Violet red bile agar (VRB) Bair-
Parker agar (BP) uaz oxford Listeria selective agar Afn1suiu oxford Listeria selective
supplement MuEiy Tnevihnsuniigamgdl 37 esenwaidon 1uia 24-48 $alus aadFues
Tangwatcharin et al. (2006) waz BAM (2001c, 2002, 2003, 2007)

6) ¥N15IATIEiAuLUsUTINYRIUTIamUAi el ns luloRnuasuuaTliSene
Isalussuumaduemsiisentinlussminanseviunsusinldnsensauasalyanms uassaa
wnusiansy Taeld GLM procedure naglUsunsn SAS (Statistical Analysis Systems Institute,
1998) wag L‘USEJ‘ULVIEJU?]’J’]&JLLG]ﬂmN’SuW]Nﬂ%ﬂaﬂﬂ’)ﬂ’lﬁ Duncan’s New Multiple Range Test
(DMRT) fisgsiumuidosiu 95%

3.3.2.4 Annmsngmativinwildnsendaiuasulnsliulefnindnuvaneslodu
ffulsemns uariFaunudanssanidenuaniiondasdu

nsiingniegmainuinwldnsendmuiasulnsluledniauiuloems uass
FaunudamsvainuGenuasiondasiu innsnausunisRae Uy 3X6 factorial in CRD
nellady A e gasldnsendaiu @ 3 swiv liun nquanuen Wnsenesuluemsanden
ANty 3 Wesidus uaysTaunudanisvanndrsthavanududu 6 wWesiius uay
tady B Ao szevmmsifiusnunlénsendaudl 6 sedu ldun 0 12 4 8 uay 12 dUav 7

gugimaiusnm 4 esrnwaiBed antwinisesatusafidelnsluledn Saduass e L.
monocytogenes Staph. aureus Salmonella wag E. coli ﬁ"iam%ﬁmiuﬁmaﬂﬁmuam&ha 9
AMAINNNIEATN u,aumaﬂsumwauwaﬂuaalaﬂ'ﬁaﬂamuimawaﬁmmﬂmsaamwamuﬂm
uaﬂmﬂummsﬂsumumuwuLLasﬂuwmﬂuquunﬂiwamlﬁmaﬂamumiﬂammi V303TAUNUA
amsvndenuazilondaeiiu
1) AATERAUNINN AUV

- MTAATIIMUTINEAAuAZST Yma35ues BAM (2001b)

- nshensimuTnaluefielnsiuledn  daulasainisnisves
Swetwiwathana et al. (2007) uagdunsIvnaNYMEIaILUATISERMIBNSSoNdLNTY catalase

test way API
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- MIATEIUSInaruaiisenelsalussuumaiuensluseninenisiiy
S yhmsessitinuuvediGenelsaudazdiafindoog wuisatude 3.3.2.1 auitves
Tangwatcharin et al. (2006) wag BAM (2001c, 2002, 2003, 2007)
2) AATERAUAIMNINBAIN ¥N15HATIERAT pH LLazmmiqzyLﬁaﬁmﬁ’ﬂ
sEwinuAusnw
3) nagoumsgensulavesiuilng muisnisves Villegas et al. (2010) lnedl
mmaaunaﬂm 911U 75 AW MBS ULTsuALLAnA199n TEnTen S A un 19N Ay

A eSCp

nausa \eduia uazanuveulae sy

4) muvlum'swamaqlaﬂ3aﬂ§muuﬁiazam é’aaumwidﬂﬁ

AUNUNISWER = AriRgAv + Avansiadl + At + Al + Ausesy

+ Andousiaaiosionig 9

5) ‘mmifgLﬂiwﬁmmLLUiﬂsaumae@mmwmqf\gé‘u‘vﬁé NUNIN WagUsean
duiavesldnsendanueaiulonims uaydtaunuansvsautunuaiidelnslulefnfnamuuames
lodu laeld GLM procedure selusunsa SAS (Statistical Analysis Systems Institute, 1998)
LLa LUismmEmmmu,mﬂmmmmmmaamma Duncan’s New Multiple Range Test (DMRT)

WSUWUWA’]&JL‘U@@JU 95%
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4.1 msﬂ“mﬁanLmﬂﬁL'%ﬂiwﬂuiaﬁnﬁwﬁmwﬂma’%Ia%uﬁmmsam“smﬂuuvuaﬁ’ﬁam‘lé’n5an§a'm
w3uleaus wasidaunudanisvanndenuasiiiondleiu

411 @ﬂﬁﬂ?%ﬂ@ﬂﬂ’]ﬂmﬁﬁmﬁu%adL‘UaaﬂLLazLﬁaﬂf’ﬁEﬂ?jLLaﬁﬂéj’JEJ‘Lz;ﬁjﬁU

NNITANYIRIRUTENRUMILATvenUdonuaiiandaylyuasy n&818 3 Aunu
amﬂsuﬂaumqLmummmemqnuamwuamﬂm (P<0.05) 84AUsENOUNINATAIGY (115197 9)
Iﬂmﬂaaﬂﬂawlma ndeiaudl dry matter 7.19 + 0.14 uag 8.01 + 0.26 ¢/100 ¢ Faveq
PUAIAY maamﬂaaqﬂm'}&mwaq Happi Emaga et al. (2007) ﬁwudﬂwﬁaﬂﬂﬁmﬁuﬁm 915
¢/100 ¢ MwEa sdﬂumwmmumwmwLﬂaaﬂﬂma‘maaamawuﬁwimmmﬂﬂamsmmm/lam
WA 69.74+3.00 Way 74.34 + 1.29 ¢/100 ¢ dry matter mwddu sesasnieUSinaniely
Lsnaaiaa L TUsiu antlu wagludu mudiau Tnedenndeiriduivzumesiulamss thals
wazthanamununninUdennd sl (P< 0.05) wiwierfuesrUsznaumaniivaaiendlsws
aaﬂmswuﬁwwwsmmmﬂuimmmmnwawama 91.16+0.45 uay 92.88 + 0.03 ¢/100 g dry
matter MUE1AY ssasiAeUSunalUsay ely 1d Lsaaaiaa losfy wazdndiu sudeu Tnelie
néretihAvivsinandlulawmse dels \waglaa LageaT AN AN IR ennd el (P<
0.05) wavInnIsANWILIAUTENBUNILAlivenUdenndrenazdondielufuuandlidiuin 1Uden
ﬂﬁ';&JLﬁ‘fJuLméu?jaisJLLagLi‘faﬂé’wauﬁaaamwﬁ’u@i‘]mmﬁqm'S‘T,U"mem laendasin v
aaﬁﬂizﬂawmmﬁﬁmmmmxamiumiﬁﬂﬂaﬁ’mhmmiLLaﬁ%aLmuﬁ?am%mmmﬂdﬂﬂé’asfl,su'ﬁcu

o

viiSadndeiintuingavnsnlunisinunsdaly

4.1.2 paAvsznaumail audABaning waraudiniineninusUssnsvedesvisuas
Fawnusanfvanienuazidond ety
4.1.2.1 asAusznaumaaivesleamsiarsgaunusanisuanae nuasibonde1in
m‘u nnmMAnwesUsEnaunaiivedleemsuaridauvudanifvanaenndiouasiiend s
dridunud leems wax s%mmumamswﬂsmmmﬁulatmmmnmm WiINAU 91.04+0.16 wag
97.010.11 ¢/100 ¢ dry matter AMFIAY Ima’iammamm‘daaﬂﬂa’munmwﬂﬁmmlammi
vinsa loonsiiazanen uazloomsiay mamhﬂ,mmﬂrm'5szjal,mumamsﬁzmmuaﬂmammﬂu
(P < 0.05) Tusumw'sszjat,mumamwmﬂﬂmmfﬁwﬁuﬁﬂ%mmam%ﬁgwm IWAUNUAANTY WA
usu-Staunufamssunnleesanndenndaeininau (mnsiedl 10) waifoswnanmslénsa
Fainlunsain3Taunudansvvdouueu-38aunus [Wuhmatomnazihmasang (Zhao and

Lin, 2009)
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= - al = & v a Y T v
ANV 9 BIAUSENBUNINLAL sU'e)\ﬁLUﬁ'E]ﬂLLﬁgLu@ﬂaQHISU@ULLagﬂaQEJ‘L!"]']’]

asAUsEnaumILAll Waennaae’ ondy’
nalelany néethiau naagludu et Ry
ha 14.58 + 0.50 1452+ 043  252+016 250 + 0.02
sty 187+ 139 5.17 + 0.29 115+ 017 163:003
TUsfiu 10.85 + 1.63" 597 + 0.87° 516+ 028" 299 +001°
mslulansa 69.74 + 3.00" 7634 £129° 9116+ 045" 92.88 + 0.03°
vele 49.23 + 0.26" 5218+ 007 209+009 169+ 0icH
Lwaglac 23.60 + 0.78 BT, 221 + 0.25°  1.19 + 0,05
Anfiu 550+ 0.55 6.16 +0.43 O3+ 0.11 027 +008
Wmnavimun 4.07 + 0,60 5.49 + 017" 6.96 +0.03" 816+ 007

' Auady + ?hmﬁmLuummgmmﬂmsmaaa 3 41

* ihludiu Wt mslulewnsn el wagled andumslulawsnuazienaionn Smhody o
100 ¢ dry matter

: Bé}’aﬁﬂmsmﬁuiuumLﬁmﬁwawﬁmﬁaafJ']@LﬁmﬁuﬁmLa?{aﬁmemﬁ’uasm PEGRERITEN

ann (P< 0.05)

4.1.2.2 pruandhiBmthiagantBnisnmennunsUsensuedleevins waySaaunyusant o
nlAenndreuasidondiein ey
mﬂm'ﬁﬁﬂmamﬁ’amamstwmaUsvmﬁsuaﬂammiLLaﬁ%mmuﬁamﬂmﬂLﬂaaﬂ
ﬂaaaLLavLuanmamuimammsmaaummmmsﬂumsaum auumu wagrd wuln leennsdl
ﬂ'mJmmaa“lum'ﬁamuﬂmn’meﬁal,l,mwam'ﬁ‘u (P < 0.05) B4RV 13:5640.24 Uae 2.96+0.17
g water/g dry mater AINAIRY miﬂmmu‘ismmsmummmmsﬂumiamumulﬂmﬂ'msnﬁt,muw
4039 (P < 0.05) FefAmviu 7.75+0.29 uay 6.26+0.48 ¢ oil/g dry mater auesiy dmiueng
WU31 STaunudanisveriiar Lcanndileemns (P < 0.05) Befld ity 65.254013 ua
54.21+0.18 muau uilled a*uay b* vesleemisuarivaunuviansulinnuuansiesiuegsly
Ued Aty maadf uaﬂmﬂﬁiammiﬁﬁmmw?ﬂLmuﬁmmdﬁ%mmuﬁam% (P < 0.05) Fafiein
WU 4,850+216 ey 1,156+101 pg/g dry matter WiaunudlunarsUseneunalnu lualna
wazdylalulea LLGiQ']ﬂﬂ’]iﬁﬂ‘i&ﬂﬁ@u%ﬁﬁﬁWU’jWlﬁaﬂm’]’iﬂmS’J‘\]WUSHI&lUIE)ﬁIULﬁEJﬂé”.l815 [GEREG]
Inauesduszneundn (L’homme et al, 2001) Fwaonndasiunsinuiluneiinuiloains
uaE3Taumuviani syl anealnawiniu 4,585:213 waz 1,156+101 ug/e dry matter MU
luvugileemsnsranulualngld 265-19 pg/g dry matter UAsgaunudanisnasIalunulualaa
aoangoaiunIsAne L’homme et al. (2001) wmwluaimaluwumlunmam‘uuaxqﬂ RAVRaITelal!



St

fiu Der Agopian et al. (2008) wmwluaimaluwﬂunmwmﬂmawus nyranuldlanzndlgang
g Prata Wity (n1571971 11)

] 1529 e ¢ - v &g v Y
AT NN 10 ENﬁ‘lJi%ﬂ’e]U‘Vl’NLﬂﬁ ‘UENlEJE]’]WIiLLaBS%ﬁLquﬁﬁmi"UmﬂLUaaﬂﬂa’JﬁJLLazLuaﬂa’J&lW]’J’]

AU

2IAUTENO U WAL loa1ms STALNUAANTSY
L& 8.31+0.14" 2.05+0.11°
sy 0.59+0.03" 0.81+0.03°
1iieTle 86.62+0.46 36.47+1.22°
weiitvaglaa 17.99:0.48" 16.440.34"
\waglac 42.27+0.70" 8.46+0.22"
Anilu 8.59+0.27" 4.49+0.37"
TUsilu 0.0640.01" 0.1320.01°
Aaslulanse 91.04+0.16" 97.010.11°
mnaviavu 0.39+0.06 1.03+0.06"
Yanasang 0.26+0.01" 0.31+0.01°
apnse 12.03+0.71" 62:72+1.01°
Saunusani i 2.12+0.30" 41.7140.26°
UOU-STAUNUA AR5 9.90+1.41" 21.01+0.04°
Too1msyiaviug 78.62+1.12" 33.2640.58"
Toonsiazaneiila 12.19+0.29" 3.0740.32"
Toonsitazanatihldly 66.03+0.88" 30.19+0.71°
el 45854213 1,156+101"
lualma 265419 nD
EGIRIE 4,8504216" 1,156+101"

1 U i 1 { 901
ALane + ?i’J‘L!L‘iQJ‘ENLUum’Wﬁ%WU’iﬂﬂﬂ’]’iﬂﬂﬁ@G 3 91
AB

G]’J@ﬂ‘i&ﬁ@']ﬂﬂ‘uﬁL‘ULL‘Q’JLﬂﬁlﬁﬂuuﬂ’]LQ@EJ‘V]LLG]ﬂG]'NﬂUEJ‘c’J’lﬂﬂJUEJa’]ﬂiUVI’]\‘iﬁﬂm (P< 0.05)

Lmlwu Tusiudelomslulomsn thaasaduaginmansiun Svunedy g/ 100 g dry matter
* ND e linulualag
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(5]’13'1\7‘14 11 E‘fﬁJ‘UGl‘WNﬂ'WEJﬂWWUNUEuﬂ'ﬁ “U’e]\‘IN\‘i’fﬂ’]ﬂLﬂﬁ@ﬂLLaBLuaﬂaﬁﬁJﬂ‘U 189’1‘11175 LLﬁ“’i‘UﬁLL‘VIum—
ﬁm'ﬁ‘lﬁ]’]ﬂLUﬁ@ﬂﬂEﬂEJLL@”L‘UEJﬂa’JEJU’T)’]ﬂU

auUinesnenmunelsens Toons Baunudansy’
msduth 13.50+0.24" 2.96+0.17"
e 7.75+0.29" 6.26+0.48"
- : 0.35+0.02 0.340.04
o 54.21:0.18" 65.25+0.13"
S 3.37+0.26 2.57+0.30
o 13.94:0.38 13.79+0.09

1 1 i 1 dl %71
mmﬁa AIUUEAUUNINTTIUIINNITNOADI3D)
maﬂmmmuﬂluummeﬂuumLaasmmﬂmﬂuammuamﬂmmaaam (P< 0.05)
msamn Sy ¢ water/g dry mater u,aumiamumu fniedu g oil/g dry mater

4.1.3 nasguenuaiizelnslulefnluwuusiasslénsendauidnisiiulyams uaviaa
wiusansymniuAenuasijondaeinhauduesiuseney

NMsAnwINstyvetuaiBelnsliulefnlunvusiaesldnsensaufitinisiiyloomis
warSTaunusaa saniudenuasiiendetn auilue sy nay Iﬂaﬁwmﬁmmﬁfw?ﬁmmmmL%@
Lactococcus lactis subsp. lactic A7 pH ﬂimmﬂscﬂm‘mm LLaummaﬁmmaqLLuuaﬂaaqlaﬂsaﬂ
amuwlmmmaumeLsJa’mmmuwmmumamwmﬂLﬂaaﬂu,a Luaﬂmsmnmmﬂ'i&mmaununam
AR (afmmaaama MRS broth) wu31 L“Ua L. lactis subsp. lactic Iummﬁmaama MRS broth
LLUUmaaﬂamaﬂaamwluLmJu,avme‘lammmavwaLmumamsmwmﬂaammuLuaﬂmaunmu
mmsaL%aﬂmm'maumumw,a‘vqumaaaiaﬂsaﬂamu (il 6) wazidlevinisiasizvinnen
YauNaran$NSSyYende L. lacts subsp. {actic 1gMuIMIBNTINIATUEIAN (U UAY

3zaummwummﬂ (generation time, A) Wu21 wuudaedldnsendaufiinsiusfaunusanise
LLaﬂaa’1‘msazmmﬁﬂ‘mamwﬂmﬁ]muﬁuawua [ lactls subsp. lactic mnmmammmmm
wuushaesldnsendilibunsluledin (B <oy mumamswmswsmmaﬂwnm; 0.93+0.03
0. 92+O 06 0. 54+O 04 wag 0.29+0.02 log cfu/‘*li’ﬂm AUEU (Nl 7n) ‘U\‘iﬁ@ﬂﬂﬁ@\‘lﬂ‘lj'ﬁuﬁl 381
wmmma‘uaama L. lactis subsp. lactic VI:LIF’YINﬂNUﬂUE]G]’i’]ﬂ’]'iLﬁ]SiUﬁ\‘iﬁﬂ Tnemuin e L. lactis
subsp loct/c ‘Vlmfi,uLLUUﬁ]1aaalaﬂsaﬂamuwmmsmﬂammma ¥3Taunudanfullszeznania
mmauawam FaqAWYIAY 0.75+0.02 Uag 0.76+0.05 F21314 ALEIFY J09A911AB ﬂaummuuau
LLuumaaﬂamaﬂamu Falenviniu 1.28+0.09 wag 2.42+0.16 Falus audsu (P < 0.05) (mwm
) Vl\ma'mLuaammﬂLLUﬂmsaLLaﬂmﬂmmsawammuMu cellulose wag hemicellulose 1g (Sharp
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et al, 1992) maamﬂaaaﬂumsﬁﬂmmﬁmuwwm'ﬂ,EJmmmauﬁmmmummwmmﬂaamm%ua
ﬂﬁ’)EJ‘LJ'TJ’]G]'UﬂJ‘U'ﬁﬂﬂJLﬁllL%ﬁﬁiaﬂﬂ@u%’]\‘iﬂﬂ

= 10.00 - :

RO e S s E ]

e | e

800 X

< 600

=

E

z 400 1

S 200

- 2

E

@

Z§ 0.00 e : - =
0 6 12 18 24

Incubation time (h)
=%=MRS broth - 6FSM = —A-FSM+1%RS —€~FSM+1%DF

A 6 msmswﬁuawmma L. lactis subsp. lactic “lummit,amma MRS broth (ﬂaﬂJﬂTJ‘UﬂN) ey
qumaaﬂaﬂsaﬂamuﬂummLauLmﬂammﬁLLavi%aLmummﬂmﬂLﬂaaml,aul,uaﬂmzJ
1U197hu

Yananigmui wuushaetldnsendauiiininduloemisuasidaunudansennden

LLa”LﬁlﬁJﬂﬁ’wﬁTﬁ’]aU fiF pH anae wazUSmmnsaimunittuet sl gzaans Uy

6-12 93Tus (Wit 8n uay 8%) IusuiumLLuumaaﬂaniaﬂamuwlmLmuwﬂuiamﬂum pH anas uay

Uinnunsavivuaiiatuegrdinasnsseyizannisiy 3 ‘(N?i’e)ﬂﬂﬁENﬂ‘U\‘i’]u’Jf\]EJﬂ@UMu’IUVWI’ImiﬂﬂU’I

nan shuleenmsuayizauwnuianisalueimsideadie MRS broth RONI9LeSvenTe L.

plantarum Wu31AN pH_anaDs WarUSIIANSATANARNTLEE9TINET  LastSunannasang

APASINLITEEYLIAINSUNTIULAY etiliea9nde L. plantarum T%ﬁwmﬂa'%ﬁae&ﬂuLme{qm%wmﬁa

Tdlunszvaumsuannsn dwalionnsibsadelivsnanmaindases uie urogrdlsin N

mmsmﬂﬂmmma waLmumamswﬂﬁmmmwwmmeu WazAT pH anadsINIINguAILAN

maamﬂaaqﬂuamwmﬁmmmamm sveslamiliiaey fiwuin wuusaeddnsendauiitingiy

18@”!%73LLa”i‘daLLVIumam’ﬁ‘U‘*ﬁ’JEJ?{\‘iLﬂiﬂm“Ua L. lactis subsp. lactic anunsalasgylaeg1esinisa v

Imamwm3mmaqammﬂwamu,auiuavmamuammauawam

muumﬂwamﬁmﬂmmiwsw ShIINETYygeEn uavszesiamiliiienguesuaiiselng
lula@n @1 pH u,a.,,ﬂsmmﬂ'ﬁﬂ‘wwuﬂiw,wumaaﬂaﬂsaﬂamuwluLmuu,avLmﬁlammmavwal,mum
amivanniudenuasiiondreth hauluesdussnevuanddisiuiuuusiasddnsondanuitlaidy

wasdnlenmsuaysBaunuianfullmnumnzausonsnsasude L lactis subsp. lactic 170

e
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1.00

0.80
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H

0.60

Mnax (IOg cfu/h)

0.40

0.20

A

0.00

H

C

(€

MRS broth

FSM

FSM+1%RS

FSM+1%DF

) 3.00

bfee

A (h)
A

-

T
T

A

B

@

o

MRS broth

FSM

FSM+1%RS

FSM+1

%DF

AW 7 SRTINTEYGPER (o) (0) WawszEzIamdleT07 (generation time, A) (v) voudls L.
lactis subsp. lactic lupwnsiaeaiia MRS broth (nguinuaw) waswvudiassddnsendanu
v oa a aa ¢ I3 & & 1% S v oa =
flidnnagzidnleamsuayifaunudanisvainiddonuasiondre irinfuine AC fe

v v 1 % ' (% el 1 N 1 Y ) S v o W aa
Gl’)@ﬂﬂi@l’]ﬂﬂiﬂuLLGIG%ﬂ@ﬁZJUlIﬂ’]LﬂaﬁlLLGIﬂGﬂ\‘lﬂu’eJEJNiJUEJﬁ’Wﬂi’g'ﬂ?ﬂﬂﬂm (P<0.05)
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N 500
6.00 —3%
R s T e S i e R
E ==
2 4.00 A
=
2.00
0.00 v v - ¥
0 6 12 18 24
Incubation time (h)
=X=MRS broth ~ —%=FSM  —A-FSM+1%RS  -©-FSM+1%DF
U
) 16.00
14.00
12.00

10.00
8.00
6.00
4.00 &
2.00 4
0.00

Total acid (Yow/v)

0 6 12 18 24
Incubation time (h)
=% MRS broth  —FSM  -A-FSM+1%RS —-6-FSM+1%DF

AW 8 A1 pH (1) LazUSinansniavaa (v) luemsidentio MRS broth: (nguAIUAL) LaE
wuuiaedldnsendaunldifuuaziduleewnsuayigaunudanmsyaniUdenuasiiionale
UnMRuNIEegIaIuNTe L. lactis subsp. lactic 02 4 6 8 12 way 24 47l

a.1.4 powannsalunissudinisedayuuaiidedelsalunuusaedldnsendanuasuinslule
Anfudnuuamesledusiuiulsomsuaridaunusanssanidenuasiiondeiu

NnmsAnwAEansalunsiusinssyuuad Senelsalutuusiasdldnsensanuasy
Inslulefnfindnuuamesledusiuiuloomsuasaaunudanfsanildenuasiiendeiu Tnavi
mﬁm’i’mﬁmﬂ%mm%a L. lactis subsp. lactic Listeria monocytogen Staphylococcus aureus
Esherichia coli uag Samonella sp. Twensidsadie MRS broth wasuuusiaesldnsensauiilal
WunaziinleemsuagIdaunudansyaindenuasidonds ihinfuiissesinatu 0 2 6 12 24
36 48 uay 72 Falug wud%‘%}a L. lactis subsp. lactic ’mmsaLﬁ]%muaemimL%?IuLLUU’«i"]amlé’ﬂsaﬂ
senuiFuloemsuagsgaumusianidelugasssesnainisuu 24 $alue auSuSune 9.98-10.48 log
cfu/ml wdsnduuuaiiSeuaniniusinaanandntosnasassaznaivy 72 dalus Tnefiusuio
LuAviSauaninti9vineveansun 8.78-8.87 log cfu/ml lusaiziinguamuauuazuuusiasdldnsen
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2auiN1519S0YVeRT L. lactis subsp. lactic ABUTluYI9TTEELIINSUN 36 Falue U]
U311 9.34-9.39 log  cfu/ml wdiduwuaisuaninivsinuanatdntesnasnsseziiaivy 72
lus lopfivunauuaiiSeuaniingaevinevasnsus 7.35-7.97 log cfu/ml (Al 9)

12.00

10.00 +

8.00 =

(log ctu/ml)

6.00

Number of Lactococenslactis subsp lactis

4.00 < = 7 < =
0 12 24 36 48 60 72
Incubation time (h)
=X MRS broth =H=FSM =f=-FSM+1%RS =@=FSM+1%DF

AT 9 MTLaSyvente L. lactis subsp. lactic Tuemnsiaentea MRS broth wazuuusiassld
nsandauildifnuaziiuloaviswasssaunudanissainiUaenuassianad 18y AU
SYYLIAIUNUIY 72 B2la

ﬁﬁ‘ﬁﬁaﬂﬂﬁa\‘iﬁUﬂ’]iﬁﬂ‘l‘z}’lﬂi}’]iJﬂ'uJ’]iﬂI‘LJﬂ’]iETUgﬂﬂ?iL‘\J%QJLLUﬂﬁL%EJﬁEJIiﬂELULLUUQ‘I”laE]\‘Ilﬁ
nsendeuasuInslulofnindnuuamesleusaniulsemnsuas3daunusianssnniuionuasiie
néeRvu inud USuavesds Listeria monocytogenes  lunuusaesldnsendaiuifuide L.
lactis subsp. lactic 33NVl MTHALITAUAUENSHAIN 3.40-3.51 log cfu/ml ARaIBE19IRALE7
a]uiajaﬂmsmmaﬂwuléfmaiumm 24 Flug ‘Iuﬁumuﬁ'na’mmmmammmﬁamlﬁﬂsaﬂSamé]’a\ﬂ%’
nads 36 Falue 3 ﬁmummsaﬂummmsmmLszja L. monocytogenes Ihognsauysal (nwil 10n)
L‘UULWJ’JﬂU‘UﬁJ’]m‘UadL“Ua Staphylococcus aureus ”meumamiaﬂiaﬂamuwmumﬁa L. lactis
subsp. lactic SaiuleamsuassTaunuiansyain 3.35-3.36 log cfu/ml anasegnesimsiaull
mmsammwulﬁmaiunm 24 3l IU%muﬁﬂﬁQJﬂ’mmJLLauLLU‘Uﬁ?’laaﬂlﬁﬂiaﬂgﬂ’méf&ﬂ%wa’]5\‘1
48 dla Feazanunsadudinisiasyuende S, aureus Iefegnsauysal (A il 10%) WwiReaiu
Uimzwuawaa Escherichia coli Iul,mumaaqlaﬂsaﬂamwmeﬁua L. lactis subsp. lactic saunuly
DN IUAYITALAUNAN3YIN 3.73-3.77 log cfu/ml anadensinirauliauisansranulaniely
nm 24 Hilus luvariingumuesuuazuuuiiaestdnsendaudeddinads 36 $alus Seazanuse
é’uégam'm'%zywam%a E. coli Iefeghaanysal (nmil 108) lwuienfuUSunavenis Salmonella sp.
Tuwuvinaesldnsendauibude L. (actis subsp. lactic sufivlearmsuasifaunusianisyain
3.40-351 log cfu/ml amasegresiastaulianunsansianuldnieluien 24 mim Iumm‘“‘mau
rvAuLaziuuSiaedldnsendaiudedddinatds 36 Falus Faazanunsosufinisiasaveade
Salmonella sp. léfegrsasysal (nmil 109)
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éﬁ’qﬁ’uﬂ13@35[,8mm‘umz%'%mmuﬁam%m’lﬂLﬂﬁaﬂLLazLﬁaﬂé’a&Jﬁﬁwﬁuﬁlmwmﬁamlﬁ
nsondanudaaiuliiye L. lactis subsp. lactic feannsadudsnsiaiguuaiidenelsaldagel

USEaNSAINUINTIRY

4.2 wavasnisiasuleanns uax wagmumamwmnLﬂaanLLauLuanmﬂﬂusaunmwﬂmﬂws
‘lu‘[aﬁnmwamu,'UﬂmasIasem"luwasmmsz/ﬂansanamumamsaamwamus‘[ﬂﬂ

PNNISANYINaTBINISESLlee IS wagIaunudansvaniudenuaziiondefusiusy
LLUﬂmﬁEJIwﬂUIammamLwﬂmaﬂa%uiulaman%wmamsaamwawmim Wumﬂ‘imm
LLUﬂwLsaLLaﬂmﬂiuiaﬂ3aﬂamwmﬂmaimiammma LITaunumamsvainiUdenuaziiond sy
AU L. lactis subsp. lactic SiUstnanintuegesinicalussyy LLIa1n1500 2 Tu lesanwzld
ﬂiaﬂamu‘w:umnaaﬂammmavmaLmumamwmmmmu 6 LUasLdus mmsumwumﬁmmm
’diUﬂﬂﬂﬂﬂllUSll’]mLL‘UﬂVILSEJLLaﬂGlﬂLWﬂJ‘UuaEJN'i’mLi’ﬂu%EJ $IIAINITUN 1 U Lmamiaumammau
U (P < 0.05) MaamﬂumwﬂwLs‘au,aﬂmfflulaﬂ'iaﬂamummﬁmmiammma YITAUNUAFRSUA
NUINTY 6 LWastTus *mﬂ'mmLLUUUﬁsanm%ammmmﬂﬁmmamauaﬂuaa lnafiuSune
ufuﬂmimaﬂmﬂiaﬂmmiulaﬂiaﬂaammnﬂfnﬂauau (P < 0.05) ("MW1 11) Fedonadatunis
WasuuUawee pH Tuldnsendanu Imawﬂnamm pH ammamﬁmLsamaamwauwmmiuu 3
Ju Imalaﬂ3aﬂamuwmmsmsuiammmaVi%al,mumms“ummmmu 6 LUosIgus 'nmwzfa I
lactis subsp. lactic mms‘u:uLLUUUiiammsquyﬁywmﬂ 181 pH anasee195In15UaY Lmaauaﬂms
UugiAn pH Gﬂ‘l’lﬁ(”l (P < 0.05) (2wl 12)

wandliiiuinmsietuloawnsuas SeaunudanisyaniUSeniay Wlondeiululdnsensay
maauammsmsmaaLLUmlLSEJLLaﬂmmLavmaﬂamumaaLmﬂwL38LLaﬂmﬂimammmlé‘LuIaﬂﬁaﬂ
daunnannEiunsnowan st a9l pH WAy 4.32-4.39  #ilslwmane YANADNITLAS Y VDY
LuAS BLaNAn

uamnﬂum‘wmﬂaﬂmﬂamu‘vmnammmiamaamwuﬂsumwmﬁumwumﬂﬁuumu
FLILAMNTUNAUIUTU (P < 0.05) (nw#i 13) mmua@mnm]ﬂismmimsmamwmmsauaﬂm
ﬂLﬂﬂﬂ’i”U’J‘LJﬂ’]ﬁLZJGHUEJa"’ZIJJﬂﬁiﬂﬁwamﬂimmﬂmﬂLLauﬂiﬁ@‘UVISEJWﬂG]N‘] e pH vesldnsen
ANANDEL9TINTIN awa’lﬁiﬂsmuwLﬂuamﬂawﬂaﬂuwamnmsmLﬂfﬂm3Laauaﬂmwlmmmamumlﬂ
mmuwlwaaaﬂmmauaﬂwamﬂcusmmﬂm‘samaaumumvm’mmsw wsingnalsiniu ldnsonsaud
umﬁLasaﬂ,am‘vmLLavﬁszjaLmumammuLﬂasmummiamaaumum mwmiuuuaammawlu
&3u (P < 0.05) IWJLQW'I‘”EJEJ’NUﬂlﬁﬂiﬂﬂ@ﬁ’lu‘ﬂllﬂ’liLﬁiiﬂEJ’e]’]‘Vi’l'iﬂ’J’]&JL‘UiJ‘ZJu 6 Wasidus mmsuu
qumsamm%azummﬂ aJL*UasLsdumm‘samLasumuﬂs:ﬁmNmiumuawaﬂ (P < 0.05) mu
Lummﬂmsmmmmuwmﬂaa'rm'5LLavsszfameamwsmmmmmmamuﬂm Tnglamzegeds
’Lsmwsmmmmmiaaumm 13.54+0.24 ¢ water/g sample wﬂﬂamaﬂumiammaumuﬂ
symnnsueenitldnsendauiiliiaduloemnsuas daunusian o
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3.00

monocytogenes

2
2
3
s
:'; Loo
E
z
0.00 i &
48 60 72
Incubation time (h)
«% MRS broth SN e FSME19RS @ f SM=126DF

1.00

)

300

0.00
¢ 2 24

~® MRS broth

e FSME19RS

36 48
Incubation time (h}
~©-FSM-17DF

P Fa -

0 t2 24

~# MRS broth B 5

1)

35 48 &0 72
Incubation time (h)

e P SAE 1P0RS el SM 120D

o S 2
36 48 60 72
Incubation time (h)
=% MRS broth =pi=FSM =#=FSM+1%RS =8-FSM+1%DF

AMT 10 miﬁué‘j’jﬁmim%iy’%ﬂﬁa Listeria  monocytogen (n) Staphylococcus aureus (%)
Esherichia coli (®) wag Samonella sp. (3) Tyemsiasaide MRS broth wazuUUsIaed
linsendaiiliiasunasiasuloemnsuayidaunudanisvaniudonuaziifondrerini
Ausaufuide L. lactis subsp. lactic Tiszeziia1uuuty 72 42l
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n) 12.00

10.00

8.00

LAB (log cfu/g)

6.00 &8

4.00 = 5 T J

3
Aging time (days)
==Vacuum 0%DF  =&=Vacuum 3%DF  =@=Vacuum 6%DF
=X=Hanging 0%DF  =A=Hanging 3%DF  =0=Hanging 6%DF

) 12.00

10.00

8.00 o

LAB (log cfu/g)

6.00

4.00 + T ¥ 2

0 1 i 3
Aging time (days)

==Vacuum 0%RS == Vacuum3%RS  =8=Vacuum 6%RS
=X-Hanging 0%RS =A=Hanging 3%RS =O=Hanging 6%RS

d' a a a % = aa a aa ¢ s
AT 11 m3sgvesuaiisetandnluldnsendauniniseiulooms (n) wayiTaunufanisy
(@) MNnUARnuazLlondeunAUIIMAUWe L. lactis subsp. lactic NTzyzlIaULUIUY 3
T



46

n)
=
S
o=
=}
4.00 5 7 u
0 | 2 3
Aging time (days)
=¥=Vacuum 0%RS - =A=Vacuum 3%RS  =O=Vacuum 6%RS
=X-Hanging 0%RS - =A=Hanging 3%RS  =O=Hanging 6RS
)
E
=
=
B

400 5 7 %
0 1 2 3
Aging time (days)

==Vacuum 0%DF  =&=Vacuum 3%DF  =8=Vacuum 6%DF

=X-Hanging 0%DF = =A=Hanging 3%DF =0=Hanging 6%DF

)

AWMA 12 @ pH veddnsendaiundnisiasulesinis (n) uasiTaunudanisy (v) nasnuwas
WendigunMAuTINAUAe L. lactis subsp. lactic NszuziIaIuuuIl 3 Ju



ar

3.00

6.00

4.00

Purge loss (%)

2.00

3
Aging time (days)
==Vacuum 0%RS - =dfr=Vacuum3%RS  =8=Vacuum 6%RS

=X-Hanging 0%RS = =A=Hanging 3%RS  =O=Hanging 6%RS

0.00 =+ T

1 2

W 41300

10.00

- 8.00

6.00

4.00

Pul’ge loss (%)

2.00

0.00 >
1 < :
Aging time (days)

=¥=Vacuum 0%DF =A—Vacuum3%DF =&=Vacuum 6%DF
=X-Hanging 0%DF  =A=Hanging 3%DF  =O=Hanging 6%DF

ﬂ’]W‘Vl 13 LiJ@SLGnummsazULﬁaumuﬂsuWmm'iummlaﬂiaﬂamuwuﬂ’maiﬂﬂmmi (n) wags
FALNUAANISY () INLUdBnuay Luaﬂﬁ’JEJU’]’NﬂUi’JQJﬂUL‘U@ I lactis subsp; lactic ﬁ
SLYLLIAUNUIY 3 U

dmiunisAinwinisvaunsuresusinaseldnsendauasuleemisuas Saunudanisvann
Wisnuanilondeiu wui1 Wnsendauaiilsemnsiusiasiasuuuinudeglutiweuiures
Fuslanfinu uwisinguuutiosnildnsendauitliiaduluons (P < 0.05) eraflosnanmsasule
pmsilildnsensauiiaduiu uiegrdlsinnu 1dnsendaufiasuloemsiinzuuudundusd



a8

wazileduiaunnitldnsendauiliiadulooms (P < 0.05) FsdenndosfunsiuumLyey
Tnesamiinuin ldnsendanunnngulsunissensuvesiuslanduauvoulngsau winguiiiiasy
Tromnsrrududy 3 wWesidud favuuunuveulassauualtunnningudu (P < 0.07) (A5
12)

Tuvugildnsendauiiiasuidauwnuianfolasuuuiudunnsegslifideddymeada
Auldnsendauiliesudtaunuyiansy (P > 0.05) uasnsiaSuidaunuianisdddieinlildnsen
Sauilazuuudiunausa uasiledudaiiuiu Tnsanivnisiasuidaunusianissanududu 6
Wasidud dmsuanuveulnesin yanguilasuuusiuanuveulnesauunnsegslaifituddgmig
@@ (P > 0.05) winguilileSaidaunuviamsvaruduty 6 wWesidud Tazuuuaruveulnesay
wnliunnndnguliausfaunuyianss (P < 0.07) (3799 13)

MNN1sANBITIEUIIuansliudaasdenldnsendauiiasuleemsaududy 3
Wadldwd uagiTaunuianissanuidudu 6 Wesidus saufule L lactis subsp. (actic ¥nly
yhnsAnyInell

P ) YA T 1% A a - Y 5 v
MINN 12 Azluumseeniuraduilan daldnsandauninisiasuleeinisainuionndietinin
AUTAUID L. lactis subsp. lactic NTEHLIRIVNLIY 3 TU

Wnsn - ansldnsendany d nAusa doduia  ammeulassay
ussetas  0%luenns 6.43:021" 4684017  479+022"  518+0.11
ayeINe 3%leans 5.01£0.16°  5.17+0.27°  563+0.157  5.76+0.21

6%le01v115 487+025 528+0.19" 598+0.24° = 529:+0.28
W29l 0%lea1ns 6.39+0.19" 5.46023° | 4.67+0.31"  532+0.35
quugiivies  3%lue1ms 5.12+0.24" 6.2140.15" 582+0.19° | /596+0.17
6%le01v13 4.73:0.11° 613520237 6.010:27° ©  5.18+0.19

1AC o o 1 % v 6 A (¥ B a A 1 2 1 S v o w aa
WU@ﬂU'ﬁG’H\‘Iﬂ‘lﬂULLﬂ')ﬂBﬁNULﬂEJ'JﬂUMﬂ’lLQaEJ‘VlLLG]ﬂ@’NﬂUEJEJ'NNUEJﬁ'WﬂEUUVH\‘IﬂﬂGI (P< 0.05)

i 9 IR i 1] v o a aa 3 = v
M50 13 Azluunisgeusuvesuslnag sialdnsendauninisfiuiauvudanisyainilendae
UMAUTIWAUWTE L. lactis subsp. lactic AssuzIa Uy 3 Tu

9NSULN gosldnsendanu g nAusH defuse  Anuveulassan
uniteus  0%3%ausuiannsd 6324013 4.83:0.13"  4.63x018"  5.37+0.19
guanie  3%3%aususiansd  6.44+0.10  533:0.16°  574%0.23°  5.94+0.20
6%3TAUAUVANITT  6.4820.21  547+0.23°  6.17+0.19° 6.26+0.15
Wil 09%3FAUMUNANIST  6.2620.25  5.63+0.200  4.78+0.15  543+0.27
gamgivies  3%3Fausuviansd 6.42+0.20 6.03x0.11° 594x013°  6.19+0.12
6%3TAunUTIAnST  6.37+0.31  6.27+0.19°  6.19+0.24° 6.27+0.20

1A’Cuq} 1 U L | L d“:ll ! % I A w o W aa
G]'Zlaﬂ‘lﬂ'iﬂ’lx‘lﬂuslul,l,ﬂ')ﬂaalluLﬂEJ'Jﬂullﬂ']LﬁaEJ'V]LLWﬂGl’NﬂUE)Eﬂ\‘lZJUEJﬁ']f"IZUu‘V]'NaﬂG] (P< 0.05)
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4.3 nM379aYInvakuAiiianalsalussuumaiuevnsluldnsendaruasulnslulefin findawy
amasladusuivleamsuazidauwudanisvanndenuaziiiondlefiv
IMNMIANINITOATINUBILUATISERBlSAlLTEUUNBRUeIMsIuldnsendauiaSy
Tnslulefniindauunmesledusiuiuluemnsuasidaunudanssandenuasiiondeay WU
YiunawueitiSsuaninluldnsendaruiifinisiasuloomsuassaunusanissainiuienuasiie
néaeRuTNiue L. lactis subsp. lactic SUSinaniivduetnesiniglussoznainisuy 2 3u Wle
Wisuileuiungueiuay (P < 0.05) ndsntunuaiieuaninluldnsensauiitinisaduloos
warPaunudanisvivsuiaanandndes lneduSuiauuaiisonaninsendinluldnsendany
nmnguAIuAN (P < 0.05) (il 14) iflesannisiasuloesuayidaunusanidvannden
u,azL‘ﬁaﬂé’aaﬁululﬁﬂsaﬂﬁmmhEJa'aLa%umsw%gysuaqLwﬂﬁﬁwaﬂaﬂu,azﬁzha{]aaﬁumaéumﬁﬁa
uandinbisentinlaluldnsendauananngiiiunsavesdndos el pH wiviu 4.32-4.39 Al
LNEALADNTIITYDILUATITBLANAN AalAnaaladdludneiu

w 120004
5
=
=
E
Z 1000
.§ J|
% E
8 5
S € 8.00
2
1;- N
~J
ot -
T BW
»
=
5
4
4.00 ¥ T u
0 1 2 3
Aging time (days)
= FS =A=FS+6%RS =&=FS+3%DF

A7 14 msasgresuafiseuananluldnsendaiuniinisasileonvsuassdaununanisyain
WasnuagilenaiguriAuTindue L. lactis subsp. lactic NssaziatuuuIy 3 Ju

ﬁgqﬁaamﬂé’aaﬁ"umsﬁammmmmsn‘iumﬁué'ju’qmiw%ﬁgz,wﬂﬁL‘%ﬂda‘iiﬂlulé’ﬂsaﬂ
sanuasuinslulefnfindauuamesledusiuiuluomsuaysdaunudansvanilienuaziiiondas
fu Ainud Uunameade Listeria monocytogenes Wag Staphylococcus aureus Tuld@nsendanu
fveBude L. (actis subsp. lactic sufulgomITuazITAUAUEMISYIN 3.39-3.49 waz 3.35-3.54
log cfu/ml mudiu anasedesansiaulianusansranuldnisluna 2 Sundenisuy luvoued
nauAuAuldands 3 Sundanisun ﬁa%ammé’uEjgﬂﬂﬁw‘ﬁayuau%a L. monocytogenes Wag S.
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aureus lpog1eauysal (MWl 150 way 159) WuRenfuUSunamesa Escherichia coli uas

Salmonella sp. luldnsandauilieduio L. lactis subsp. lactic Sufulgemsuayadaunuyi

an13YaIN 3.65-3.78 uay 3.51-3.69 log cfu/ml MNEIFU anaseeesImsauldaiusansianuly

meluriandios 1 Tundsnsu luvaeinguauaudodddinais 3 undsnisuy Faasanunsadud
a d‘i’ " 14 1 < d'

NSSYUBNTD E. coli kg Salmonella sp. 1@@81@2134133@14 (NN 15A uag 159)

4.4 dnwinisergmaiushuldnsendaiuasulnslulefnindnuuamesledusiuiulooms uass
Faunudansvaniienuaziondeiiu

nnnsAnwAnwinisergnisiiuinunlénsendauasulnslulefnindnuuameslody
safulee s wavidaunudanivandenuasiiendasiu wuinldnsendauiifinisiasule
2sANUTNTY 3 Wesidud wasiTaunudanisvanudutu 6 Wesidudsiufude L. lactis
subsp. lactic IUTaLUAREELaNANanaLdnTiognaanTEezIaLAUSIYY 12 dUa 9 TneduSuno
wuATlTenauNIAUSNYI 8.96-9.18 log  cfu/g PINTUAETEIN1sIAUSIYY 12 Ui SUane
uuAfiSsuanAnanad FeiiuTunaundedia 8.04-8.18 log cfu/g lusausiinguenueuiiumauuaiise
uaNAnanateE 9IS INaATEELIANNIS YT 12 a1 TneduSuaauuaiiSeneunisiusne
7.79 log cfu/g Mntfumengimaiiuing 12 &law fsinauuaiiSouaninanadsnn suivsuna
wieies 6.45 log cfu/g (P < 0.05) (nwil 16) tiesninninasuleemmsuay SBaunusanifann
WaenuazandrenululdnsendautielesiuwaduuniiGonaninlisendinlaluldnsensauan
aneAidunsevesmdndnet Seiidn pH anatnaonstazinaInsiudnw 12 Usnd (1mit 17)
e ennianssuntansinuasiuail Seuananedasdne foudasshnasiiusnuniigamndl 4 esaiva
Boat fienu vilvidimsiinnsnannsauanin damaliten pH anassuileduanszesiaainiafivsnunilen
pH aglutag 3.6-6.1 Feitlimnzaudenisiesuvewuaiidouanan vliuuaiiSenananluldnsen
SanuitlsiasulnslulefnindauuamesTedusaufuloewns tagidaunusandgaindenuaziiie
niefufivSinauuaiseuaninanasmaonszezianiusne seldnanuiudaludsdu uenanie
WUIWNNFUATID N VT AFLEZ S e L. monocytogenes Staph. aureus Salmonella wag E. coli
AADAIZEZLIANNIAUSEY

vilaenndastudnisgydedminssrinafusnueddnsensan fiwuinldnsondanu
‘vgﬂﬂEjmﬁmmsq@ﬁaﬁmﬁﬂﬁwdwmsﬂmﬁumﬂ%umﬂussazLaaWﬂﬁsLﬁu%’ﬂmﬁmuﬁu (P < 0.05)
(Ml 18) ﬁdﬁLﬁ@m’mﬁ%ﬂﬁiuﬂ’]iLQ%QJ/?J@GLLUﬂﬁLQS‘EILLaﬂaﬂLﬁﬂﬂS%‘U’J‘uﬂ’]ﬁLMW?U@?‘U@JﬂQIﬂﬁNﬁGl
nIALanFnaznIndunIdviinnieg vitlien pH vesldnsenanatedesinsin dwalilusauidu
awfUszneulundnsusiinnisdevan mauliannsaduinld Sldlvaseninmeuenudadasiie
nsgapdermiinszrieniafuing udeshlsian ldnsendauifinsiaduloomnsuasisaunusd
am%ﬂjﬁLﬂa%Ls‘fmﬁmsqmlﬁaﬁmﬁﬂiwdwmilﬁu%’ﬂmﬁaaﬂdwmjmﬁhjm’%m (P < 0.05) Viiliflosann
nAnydedunuitleesuayidausuiamsainnuannandinilén Tnewanzesnddoomisi
mmmmméuﬁnﬁq 13.54+0.24 g water/g sample ﬁﬂﬁlﬁﬂiaﬂﬁﬂ’liqaglﬁafmﬁﬂizijmiLﬁ‘u
Shwtdoeninldnsendanuiiliiaduleemsuasidauausianse



51

=

w
z
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- FS =H=FS+6%RS =A=F5+3¢DF
AT 15 ﬂ?iﬁugﬂm‘ﬂ,ﬁﬁymau%’a Listeria  monocytogen (n) Staphylococcus aureus (V)
Esherichia coli () wag Samonella sp. () luldnsendauiildasunaziasuloomsuas
2Faunusandvandenuaziiondretinusiuiude L lactis subsp. lactic i
FTULIAWNUIU 3 T
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10.00
=
£
&
%t'
= =
e
= %
s
6.00 . . . : . .
0 2 4 6 8 10 12
=X-FS —A-FS+6%RS ~©-FS+3%DF Aging time (Weeks)

MW7 16 M5senTinvaduafsewanantuldnsendaiuninisiasuleanniswassdannuianisey
nndenuaziilenaieirfusiuiui®e L. lactis subsp. (actic NsgegnsiusnYl 12

&Uaa

5.00

—-‘-*.’""—
s 7/ %

4.00

pH value

3.50

3.00

§0)

=*-FS

4 6 S 10 12
Aging time (weeks)

=&=FS+6%RS =€-FS5+3%DF

= ] [y a S a Na ¢ ¢ - & %
NN 17 @1 pH wedldnsendauniinsiasuleemisuasifaunudansaainiudenuaziendae
diAusuiu®e L. lactis subsp. lactic Nsyeznsifiusnu 12 dUansk



53

14.00
1200 4 foe - X
\? - - - e g *
= _
g l()(}() vvvvv = -
) >*¢
P P
¥ soof 2
&
6.00 ¥

400 4 - . ; — - .
0 2 4 6 8 10 iz
—X-FS .~ =#-FS+6"%RS | =©=FS+3%DF . Agingtime(weeks)

A 18 Arntsgdeuivinszsuinenisiiuinwivesldnsendaiuiiinmaasuluemsuas 3o
windanIsgIniasnuaziiiondasirinfusaiule L. lactis subsp. lactic N528EnS
WusShe 12 dansk

dmiunsAneinsgeniurestiusloaseldnsendaruasulnslulefnsuivlvamsuas S
wnudassyandenuarlondaehvlusewinmsiiusne 12 duani nuiy NANGUAATULUUNT
pousududanawmwsEEEnMNSAUSITTuILTY (P < 0.05) wiadhslsinu ileduansseviaan
nstiuine wuldnsendauasusdaunuienisuanundudu 6 wedlwud drzuuududsnian
(P < 0.05) uazeglutiwesurofuslanals Tuvnriinduruauuaziiaiiloostasuuududer
Tusgdudldveniu (1l 190) enaLileamtanmaasusfawausiansovinldldnsendauiinas
g dedmiindesniinduaiugy uaiiiinaBuesnainnanfusidesndt daunsiaduloaimns
Sashassadlildnsendausinagaudethminseminnisifunvdes udnsiasiloemsinlild
nsendanufididutuiflilifusonsuresuayifiu udegnalsinu ldnsendauiaiuidaunuy
amsuasloamsilnzuuusnunausa uaziledudainninldnsendauiildiasusgaunuriani sy
warlea1ms (P < 0.05) luvasiinguuumuveulnssiuiinudn ldnsendanuynnguldsuniseensy
YasguslandumuveulneTIunaenszezaInIsiusne 12 dUev uildnsendauiiasu3da
wouvidarsvanududu 6 wWeiidud fasuuummwoulassmminitan (P < 0.05) (nwdl 199 19a
way 199)

171’&5@1ﬂmsﬁﬂm%’méfﬁﬂLLamﬂﬁLﬁudﬂéfﬂiaﬂ'?)'mmqﬂnzjuﬁqmmwﬁmﬁ;ﬁw%éciﬁu
NINITIURREATTEZIANIAUSIY udnsiasuudasihunenmdusulsiiunorgnisiv
snw lngldnsendanuaiuidaunuvianiss loemis uaznguasvauiiongnisiiuine 3 2 uag 1
Fou mudidu feduSemsdentdnsondauasuinslulefniauiuidauniansvanududu 6
Wesidud diluvinsAnvidessdvgramnssuuaslundnsusidenindudel luounan
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AWM 20 ATLULNISEBNSUMUE (N) NAusd (B) Wadula (A) wazAnuvaulnesIy (1) ULNATRIET
vaaldnsandaruninisiasuleainisiazsdaunudanisyainiudsniazilonaig uninmu
wiuLde L. lactis subsp. lactic Asvazn1siiusne 12 §Uav
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d5UNaN1TIduAUDLEaUD UL

5.1 d#5Unan1s3Y
51.1 ndelukazndigunin Jwdeniluwvandolonazidendeduunawmsiulawmsa Tag

néeinhauflesddseneumaaiiinrumnzanlunisihlasaleemsuayiaunusiansaunnn
Indelifu

512 oo wariTaunudamsuiluiinanslulawsauniian Tnglearmsaniuden
ﬂa’swnmuuﬂimmiammsm‘wm Teewnsiazatsth uarloemnsiazarstlilduinnin3aa
wnwsasmivnnidondaediau P < 0.05) luwnriisgaunudani fvanndaeiinauiusuna
anSviaun STaunuFaniY waruew SRaunudamitinaniileemsanEenndeth iy

5.1.3 Tvownsiinnuamnsalumsduinuasmsguiduldfniadauauvianss (P < 0.05)
dmIUAEveITAUNUAANTYIZIAT L* 110N 11180193 (P < 0.05) widend a*uay b* vesleennns
warITauuian1sriauLnnaNiuegslddeddmni et

514 el lactis subsp. lactic lnuushassldnsendauiimloonmuasisaunus
amsvandenuasiidendrsirhivamsoesalfningueuauuazuuusiasddnsensanu
LLavLLUU'ﬂ"waaﬂﬁmaﬂﬁmuﬁﬁﬂmﬁu%‘%mmuﬁam%mLLaziaJmms%a'qLﬂ%ﬂﬁé’mqmuﬁmﬁumL%”a
L. lactis subsp. lactic :mnmwﬂaummmavqumamlaﬂsaﬂwiuLmu‘wﬂu‘iamn (P < 0.05) 34
AenAfosiusTazIIaMitengeule L lactis subsp. lactic 'vmmwﬂwuﬂuamwmsmmma@
Toewda L. lactis subsp: actic wuﬂmwumaaﬂamaﬂaa'm‘vmmsmm“laammt,avﬁszjﬂLmumamﬂ
mvamamuammauawaﬂ (P < 0.05) seva91PR NENAIUANLAZLUUTadldnsondaIu

51538 L. lactis subsp. lactic mmsnL%ﬁyammﬂL'iﬂmmumaaﬂaﬂsaﬂaamvilﬁaﬂa
omNsuayITauauian flutsEezaNUY 24 $alus ndsendunuaiSouananiusinaanas
Laﬂuaamaamua antn 72 5l ‘qumv‘wﬂa:umumJLLaywuUmaaﬂaﬂiaﬂamummam'ﬂm
o L. lactis subsp. lactic Aoughadilutaesseriiannisiy 36 alas vasuuuaiiSouanang
Usunaanaaidntosnasnssusinatuy 72 Halu

51.6 madtleemsuagidaunudanisyainientazdondretniaulunuusiassld
nvendanuduasuliide L. (actis subsp. lactic fanunsadudansiasguuaiidonelsaldegned
UstBnS nmannBeau

51.7 maasuleemsuasSTaunudanivandenwasidendrefvluldnsendaiugae
duasun ety veswuaiisauaninuaztisdesiuwaduuafiSsuaninlisendinlaluldnsendanu
nangidunsveswangdos ‘LJE]ﬂmﬂﬁg\‘i‘ﬁﬁEJaﬂﬂ’]SQQjLﬁSﬁﬁﬂﬁ'ﬂiswjﬂﬂﬂﬂiﬁu‘uadlﬁﬂiaﬂgﬁﬁu
lngldnsondauiiaiuloomsanududu 3 Wesidud wasSgauwnurianissanududu 6 Wesidud
3R UEe L. lactis subsp. lactic finzuuumseonsuvesuslnanniian
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518 UmauuaiiSeuaninluldnsendauiiinisasuleomisuazidaunusdanidvan
LﬂﬁaﬂLLazLﬁaﬂa”wﬁuiwﬁuﬁ?@ L. lactis subsp. lactic ﬁU%mmﬁﬁTuashaamL%ﬂuswxwmmﬁ
U 2 Ju wilewSSeuifisufiungumunu (P < 0.05) ndmntunuadideuaninluldnsendauiitings
wsulomsuarIBaunudanisuiiuSinuanandntes TneduSinauuaiiseuaninsendinluly
msendanuannniinguaauau (P < 0.05) usnaninsifisluemisuassdaunudanmsaaniden
wazilondrethhiaululdnsendanuduasulige 1 lactis subsp. lactic flawnsadudanisiasay
weiiSerelsaldognaiuszansninun sty
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