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Listeria monocytogenes, Clostridium perfrigens, Bacillus cereus W%  Staph. aureus 1adau
= Bl = - . A =)
ANVANNTOVES  Lactobacillus lactic 'WNC20  Tun1sHaauuames 1o (bacteriocin) 393
v 4 o a o o o 5
sz TeanilumalSulgaseswmnuilasasovesnaniuniomisvin - Swetwiwathana  HAZADI

2003) Ednmnmsatauames leFuvowunfiGouananluunuy wuhiuuames leguign



@319 14 strain 421U 6 strain Aiv N10, N39, N60, N100, N190 1oz N190 uaz TISTR 536 ilumsii
ansasiuseunafieiiy indicator 18101 5 ¥iia Tasmmz N100 uaz N190 92 ldwans
éTui'T'\immmmmnﬁLﬂu pathogen lueins Wy Listeria monocytogens, Staph. canosus és‘l
Staph.  carnosus ﬁﬂﬁﬂu%’f'ﬁ'luﬂt’l’ngan?qmﬁi?uﬁ’u“lu"lﬁnianwﬁﬂwmwﬁmawnqiiﬂ
iiesnnezdaoiudesueanty uasdluninfusl Aow Swetwiwathana HATAE (2002) AnKIAS
waveansuiion uazlulasiiiinadensHan Pediocin PA-1 Y84 P. pentosaceus TISTR 536 LAY
AMIRTYYOY S, anawm WAAEMEIWINLEULEIARY wunnszifonaa 5 % waeln
P. pentosaceus TISTR 536 1930y I8ana ufifihwlaswuasifl dofousuiiliidldnssiion uas
dieldnsuifiouan 5 % swAuMllnst 125 ppm Uz P. penfdsacdus TISTR 536 1A 11I00A

$1UIUYDA S, anatum laseTu 30 753

2.2 andina hlifgniumendatniuy
Tunskanuneflssastasagiiniyduailszneutszinn ligpsn,_ Wiasv  uae
= & o al a o o
indevesniaeaasulunisan Gaiwwidhmdsdosinds arwiiunsausawnuez iy
1 3 Ed ¥
mstizneusandnaale@ali @uiieinisus nsunuilisnsaa L (U, 2529)
Y =t b= =
nae luwsniies Tlassiion 1§ g lveunio Tnmounsols@on | msifiunae lunm
d a o L4 Ao o ar ci‘,
waz Iulasnas liwdadualin, Tiagdszasfasil (1, 2529)
o 9 a ra o ~ a W J
A, MlRINaauAY lasipetuaslumanims
[ A = 2 W a W o £ a @ alw o
¥, $rouTAIR tesnausanbkaaseE | Fuilinausammzddupaanuaiumuy
' r q’: = a a = d s a UK
A, 0iNGN5eS RBI a3 B llastlgsnumsiaiaveuiiniiis e ludesns
0NA 1AINWIZWIR, Clostridium botuliniim
' & o A o/ a  w o o ¥ = ama a a
1. Frwdudamsiutes luhilypiadus TaglildugaisidalfaToims@uesnaion
Yo lviiy
yo o o 4 a d g =
s lesszniisuiiudesldlulsziiaiine eldmbeandalundadumntiovhiga
11 = ~ ar y ) o
wae lifeldiaams lwlasmiuniduduaswdeguamiusina ndelumsnuaz  lulasid
Y A = Y 1
I lumamsaeznauiueonyuioazaInlumsly I¥onemsa WUNIA (praque powder)
(UM, 2529)
b
a 1 =) L 9q 9/ = =t
Mg lf 1§l s Idifsseide lunsninile  uazldldlalulSnagegaiiios
o 1 a wa A 9 v ;:? ] 9
156 ppm  (lugilveundolulas) ualunifidezldifios 120 ppm viBUBEAMI uaez 1%

SURUANSS AIARIDU 1FY  LHABULBEADIUN 500-550 ppm (WA, 2529)
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navvesnsaueanamionl¥luglveundelmdon  msdrilliaueuidduasiad
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d " A a 51 a  w o A o o1 o A
(reducing agent) MiAvaslundaduRuUNDInglszaand1a q dail Ae (unn, 2529)
¥ T a A o 9 [ U aan = = 1
. mﬂmmimﬁmmz‘nﬂﬁ%ﬂmﬂﬂﬂmﬂgnimmi!.ﬂﬂ'lumnﬂaﬂ"lcuﬁ“lﬁl%‘aﬁu T9978
(FedaMsninuazamiFunanmsandisves lulasiiviesas
¥, Frwaamsnams lu lasaniivdsernildina Tsauzs
v
A. BUSININIYVBIMUANISY Clostridium botulinum
=1 mmﬁ | 1 Y a w A Y
8. Uovtiadluansiuiy $reldndadusilinausansd
9 H s w s = (] ] 3 T a
mslgasilsznnilundasun__syepelilsiauldludiunauveaileldhidu 875
4
[ § as o o
n3usen lansuveaiiedn (Up, 2529)
o et v A& 1 § ¥ Y o '
ANANYAZNAYBIUALY _aoslitoudy || #vll  damnlsznotming deswausaunueg
' o o = A 9 o o = a A A
PINIDT  VABUWUAIUTITUF DN BUNNITUIZYIINA__ 010dUnAg NAUINTnnIoff
9 A a =1 [} A Al é, o % 1 9 a3 '
Youunuy  flduulkamas s Tvuszlidlissmilounlan  aNanuasainaniaaIiimu
a P o o =) y, Y - _ 1 a Aa
urunds hiRantsniiouasfas lifisaulzon. / Sdvosuyhlanilufivuysauuagniniiddan
4 g v v v
T uerasiuRemasinuagdisaniSomds wadumutimsdfsuitasilndmaseunseisy
v . 1 4 '

Aoy waainuRluGErlanIgadl\ nauiahavesuriugadfsoa L ilsareineauidanilaeu
| A gl g 4 g 2 2 5
(Y AAUMINEW DANEILYSAEBUY DAL (Sex oder) lnsdasdsasnndaitfamaendu o
' W i @ 1 = - v 9
iy W YU nsgan ohidusiedhimidewsuaznssgnes e luy ikuiuaza lisav lives

adounz 22 itazdaid TiiRu8 % (unn,2529)

2.3 ¥ouuATIGHUARAN (Lactic. acid” bacteria T LAB)
¥ 7 9
ouvnafizoutaandaogly  family Lactobicilaceac Tidnpdzniifuniousnn vieudu
A 1 v g o a a ¥ 19 =1 [~
wioviounay  unsuuam, iadnades  lumswisuau lagivingdedmsemeiouantioy
=3 dl T > = A d‘ o
(microaerophillic) 1ewiiailinanithidpnisoimeiay_(stricty” anaerobe) (HunuafiGon’la
a Y c;y 19 g/ = el = & ‘ﬂ A
wasunnmsnsimivnalaglidesldeondiail 10l cytochrome Ht@gporphyrin HUUHALID
L) A o a ¥ = g/ v
NATOY catalase WA oxidase IHwatuay wuahiSouandninewinldesndianldlasmsly
& o ' a o iy o
ow'lan] favoprotein oxidase Faliilalaswunlesoonlyd wiveendlad NADH #ldan
g & . i 4 \ v
A5319UM3  dehydrogenation veshama  Tawvialles ligunsamfeunld  hiamnsaain
T 1 aaa 4 o io o ¥ B A A
alod  uazlidwwadelfdsoveueulminzazion  udnusidgednilsveuanisy
& T = a v =3 S v .:f
do  wunsa  uazlidesmsermalumsnia@ula  edwlsinw  uuahiGuAquilase

wigdyIaluaanzitoendinu 18awh q duanizlfememmznudesendiou (U, 2529)



= aoA o =Y 1 dy o 9/
suanFesananiunumdnyluemisulsgivaesta wu  wunlSer  Anuazkald
a ow s ¥ ] ] 2 ) Ao a
Aoy Wanduaiea1s q wu wuy ldnsennlSer dardh dudu drvashiddgueswaiise
:? 24 :' 9 = A A ; 1 a
wanil Al avwawsalumsaaehaaldidlunsauanin GawwefiFowinildmanneziese
Tuasenlufonma  waluaanzifionmeadlioes  waznndaniasieldnnmaviinues
¥ o 9 [ 2 ¥ 1A
woadiGelsaonil  didannsouisdesuuaiSownil ldiuaesngu Ao  nauiiniuad
i v i o ¥ 9
uamAn (homofermentative) UAZNAUNA31UAAANTINAVEITOU (heterofermentative) Iaoi¥olu
E 9
AN homofermentative U niindosthaiang lnaudrvzadunsauanin 95 % dn 5 % il
& o o 1 ' @ 0 :’
famsuenlaoenled diulunguues heterofermeniative vzviingooriang Indudiezadn
ASALEAAAN 50 % 0N 25 % AS1NTA0U ¢ WU NIAUDFAN “(acttie, acid) NIANBINN (formic
i Y fd o o ¢ ¢ A P 4 Y
acid) Wudu uazdn 25 efiFumilimpamisueilatenled Weolupguhaiunsauandni
) v
Wenoulies 4 agaminiu 1Aun Swepiococcus, Pediococéds, Leuconosioe, W2 Lactobacillus
. 1 & A v = = 9
(Frazier Liay Westhoff, 1988) uﬂﬁ‘]ﬁ]g‘uumahmmi’maﬁmmimaqa (molecular, biology) 14
Y ] = = 1 A' fg ¥ i .
FamiwuaniGoandnseniiuanania 4/ mudvlatn Aerocoécus, Alloiococcus,
Bifidobacterium, -Carnobacterium, = Enterococcus, Laetobacillus, —Lactococcus; Leuconostoc,
Pediococcus, Streptococcs, Tetragenococcus, Vagoeoccus 103 _Weisella (N3 :2545)
" 2 3 . : \( S :
NAAMIHARNT ALEBARAYES- Lactic “acid’ bacteria/ Frakina e 5ol uiislaosuuilag
X = Py = & 3 ) &l 4 > !} = b
Ynadlunsauaaan lugawnto margaanion tuyas i lactic | acid Bactesia- 1apu1iea
o = a 3 o v as 9 [ Y
TWilunsauanfniugsut, aziili pH v msninaeianas) nisuRtsdnisgmensa

4 ¥ o [} k4
qevu TuamgisuilseiinasoiudayafiGuiisiloyiasdo Tsala (un, 2529)
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2.5 ayrmusamsnaniaauinieg (1M,2529)
251 gammveswaRiiam iiddinaye
a  w s & ar 4 P i
aunmeranfusTnaRunlsvngaris lldeanite  uazssoznaiililuns
[ d k. ]
wiin Wiaunsamanzn ldmszmninveumiiillognuigenieglusssuna  Tesmwsz
= = = ar o ¥ L dy .:; T o 3 = = .::J =
wuaiiFeuananluiagAundasuveiilSinaudeiiuandreiunisriia uazilfina wennnlioNl
= iy v 1 ) 3 ' a w
yauni hidesmatudlevingesduudiinadenmamvesumuy - nuafiGeuannnuemenuy
=t wa ' a o dq Y 2 & T w & ol 013!
Snaauiialaaulumsndansa D@L INNAUST  ANNIANAINLYBUTBITIN LN
i o/ - :I‘ = R A =
urnudinnuuanaistiudiugann AaiudilszneunIgasIMnI SUNMSHAALHUNIIANUIADS

] a ¥ a o o 9/ 1 1 A o
domsnan waze1s lildndasusinugunimdssms lunaasjuninaa




2.5.2 anulaeassvesuilaalumsusinananfamumaag
=) .: a ada o ar a T A = o 9/
UTinagegaunidsuanlunsnlinumuunusssumnas liimsanenazilvns
v a n:g L] o A& o ¥ f = = = J {
niniNavuedauysel e liivelsnownsnnwsiyay Tauazaiedasiy lanounuuaiie
=Y =y = 3 Qs k) = =Y = 3 [} 1 =3
uanAnsgnIYIAY InYuINMeVas  uasaauames ledy  anndulvaimsus Inaunuy
a ll 11 9 o 'y o 3 Y o
v3 laalag lumuanuseulunsmidgn  duiunsaluquaanmvesunuyldinnulasany
=2 =; o 1 Y = [ [ 1
gevuihudsduiludedus Inaununludnuazdndn
o as o w 3
2.5.3 9MINUSNMIHAAA ALY
a o d = 8 o 1 ¥ e ) g )
HanduuMULlD MU pEReuTedulazing 1 dilamngungiies Wiz
= 1 a W Y < kY ;A ' o g4 o = ~
fianumanzaudemsiianszptuannun mnny Buurhudeeliih lildushunngangd
° = Y a e = = 1 ] 1 as =) a a o o
f szdasanlToudu bl dnlaouinsianau lid/ JMidvieeuiuvewghilan  Undndadua
o ¢y a g R WS o 9/ 4 w4
wuudneuinu Vinganiniivios  AiuamaupinaadinmyrilaaeIns IANeigmsnyini
2
WY
oA W T Y
2.5.4 nsgnrumsviinnaasamevellisnseniugula
P 9/ o 9 A A 9/ o o s c?: =2
iileannfilszroumsinapmuiamd ledasme Iulagmne Mestumsyiins  #uiudns
siimsAnwazaluils3smsalnguns SUIUMENIIN voliiuiiisnamuihinsadieh

mnzay dansens Ine Ieuasligen wa e
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aUnsainazI5NINARBY

3.1 Jagavilslumnan
d? o n’:g = o o o d @ d w o o
3.1.1 e Tawugiudios Wugusuiun wazswuguswiuvduilesa
3.1.2 41gn @haen1d asunuas)
3.1.3 nLMBY
3.1.4 1NAB

v
3.1.5 11a

3.2 1egaunid
) = o u'a:i Q 9 Yo
Pediocaccus pentosaceas TISTR.536 maﬂum&wugmmmn”lﬂmmmummx"lﬂsu
y Ed ¥
mstuuwWAd Pediocid PAST (SWetwiwathand, 2002) . Dullwginnsdianeu 14iinduie
a )
V3gNS 1UeMN31A I MannTogosasshatpe (MRS) broth  (Merck) whitda 2024 2z 19

st a ﬂ FACANTY W — — .
MRS agar NUNTIAL CaCO3 1.0% I UUDTHNTUUST AN I VLAYV DV ULV

3.3 ewnsiapasenzd Ml seaeuRTIums AT eI ag RIS
3.3.1 Manntogosa sharpe (MRS ):broth (Merck, USA)
3.3.2 Mann rogosa sharpe (MRS)agar (Merck, USA)
3.3.3 Salmesyst broth-bas¢ (SB) (Merck, USA)
3.3.4 Salmosystsélectivé/supplement tablet (SBST) (MercksUSA)
3.3.5 Xylose Lysine Desoxycholate (XL D) @gar|(Scharlau, Spain)
3.3.6 Rambsch agar (Merck, USA)
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 (S&A Reagent Lab, Thailand)
3.3.11 KOVAC (Merck, USA)




3.3.12 Peptone water

3.4 maal
3.4.1 TwiRsunaelsd (Merck, USA)
3.4.2 Tadenu a3 (Merck, USA)
3.4.3 Tydou las Inaneala (Carlo Erba Reagent, Italy)
3.4.5 T#AvuLDAABIUN (Fluka, switzerland)
3.4.6 WuanWmMau (Carlo Erba Reagentyitaly)
3.4.7 Tmdowlaasen lad (Merck, USA)
34.8 UpANOIBAABlAY 95 (BeAMIGINIVFTHATE, Uszmalain)

o d =)
3.4.9 UPANBEPR 30uag 70 (OIMMEASINGNATI NG, Uszma Ing)

35 gunsaluagidsosile
35 é’ﬂméa Hemmert 37°C; Germany,
3.5.2 D1HAIUANEMWAN Hemmert | 42°Cy Germany
3.5.3 piletisaniae Tomy SS-245, Japan
354 Lﬂé@d’?ﬂﬁ‘lﬁmﬂi inolab pHd evel I, Germany
3.5.5 éﬂﬂﬁﬂ%”ﬂu Hot.airoven (Heraeus), Germany
3.5.6 Rt T meTToy 2 diisAAAYS, 31007951 Dragon 3002, USA
3.5.7 158 Wit mneiieal 4 @i e Tewery (EfBSFEJ] USA
3:5.8 Lﬂ%ﬂﬁﬂﬁijﬁﬁﬂza‘lﬂﬁluﬂﬁﬂﬂﬂﬂﬁﬂﬂ Vortex-genie G-560E, USA
3.5.9 ' W# Lucky.Flarme, Thailand
3.5.10 m%"mi"]um U119, Masticator Basic, Spain
3.5.11 lulastavl SHARP microwave oven R-351, Thailand
3.5.12. ﬂﬁ‘ﬂﬂ‘g'ﬂ’ﬂﬁi fi1i SUNNY Digital Microscope Interaction System, USA
3.5.13 Lﬂémm%'ﬂmfwmﬁmm Dispensctte Easy Calibration, Germany
3.5.14 Lﬂéﬂﬂﬂﬂléﬂ JBL, Thailand
3.5.15 !.ﬂé?)&ﬂﬁﬂ‘lhﬂi;ﬂ Hand Processing destop Sealer 5;‘14 PFS-200, Thailand
3.5.16 m’i"mﬂsm suction WJ-20, Japan
3.5.17 Lﬂ%‘ﬂﬂﬁli’aﬁlﬁ'ﬁiﬂiﬁﬁ Funke Gerber ‘;:'Ll colony- star, Germany

¥
3.5.18 §ainrediuiad@milonan Clean Air ju CLF 460EC, Belgium
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3.5.19 Guaudis -20 °C

3.5.20 HRUHEU 5 °C

3.521 E”{?)HLL“JJ“IJ Tray dry O'Hara Technologies Inc., Japan
3.5.22 Lﬂéﬂ\‘mﬁi}qa&ﬂg‘lmﬁ DZ-280/2SD, Germany
3.5.23 13093359814 IBL, Thailand

3.5.24 1930985 (stomacher) SM-65, Germany

. W ke
3.5.25 insaaudmdougiasalou o ifuilu

3.6 ﬁﬂ]u‘ﬁ‘ﬁ]ﬂTﬁ‘l’lﬂ'ﬂﬂQ

LY o e LY
weulfiiams Alafinsasiveaavinssuinsas. amimaluTadnssvoundudigu

NNUITAIANTLI

3.7 S2eZMIMNNSNAGDI

AMAN 2549- NIIANTIT 2550

3.8 3EMINABLY
= U =) d‘“”, :’. o = 4' =, ‘; ‘:‘. 1 1
381 | wiSaumeumseensuriiaveutioMianHantiHamnaad niBIafii A SuY
& - T a
EUHUM BB
= dﬁl‘, oA = 1 dy =y r:\d
38. 11 IS uiyeuA NS ORANARD. pentosacéus TISTR 536 1a80 8FoUTqNTA
T MRS broth 1 luliwgavini 30 asnwafod Whida) 182442 Tuy Tagideiiioaiuaoed
k4
A543
=Y T A Ad' = ; P 1 g
3.8.1.2 waalmudTasmiadly 2 gasfo, gesNHAAIANWD lafidiums  uidu
A a g a0 L= = g:’ g [ A= a g Aq 9
uazgsfinannniiie Infrunseife-guiiens_2_gaswaadniugiaoaiu Taodelaiils
= 3 T o Y s | nﬂv ar dj.) =] ; @ o as I3
Tumswantiuuisesnidiu 3 eRuialony Ae e lawugiudies e laiufusiun waz
d? w o da A [ =} 1 1 = =
dieTawufusuiuinus Tnaduzsa  TeawSoudunanludasgasannlSinaiuaasluniin
v ke 21 i ' =
7 31 wawausudhdy Thduwauimuallussylasdaldladion Tudazvoulinnuen
Vv T T 9
= o a  ow 2= 1 = = ar L)
Yszuna 5 0 eaedaesnldlliviieangd 30 eswnwaivaiiunat 3 T smiuith)
UGS DIDUHIIA tray dry Tigamail 50 uaz 60 °C Wluran 2, 4, 6 uag § ¥21ua Tavidioasuyn
o -l ~ =1 ar E; 9 3 2 o @ 1 A w a ::il;ly o =
S TusitmuazimsRudiensld nntiulnhdetwdatusiunuuild  ynwihmsidsadiv
wa o ad . o a  w o
auausAnalszamauiadieis Hedunic scale nazgfihmsfSouiounazinunaadamum

udazgiianld udrsaiwanldlGmszimeadane )
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= ; {
M3an 3.1 dIunauURILruNiieln

aAUHN YSanat (nn)
-
ol 1,000
10 60
AszIney 50
A

INAD 25
S
hena 5
Tamdenlos Indvoama 3
ToipeuoanDIH 0:5
Tan@tailasd 0.100

0 : Swetwiwathana et al; (1999)

= o Y =4 SRS & o o
3.8.2 nf3uuMann135eus UUoHHANING AN | 92381 haendumileR UG Ve
A o a o Y y &
UHRUNNMINIDUTIININ-Yasniinn waabo
o al a o o a o 3 Ay vl ™ o e a
Hnae A AN RE A 1890 JONE A SHFIENIEE MU, NiMIEN
l:l 1 a 5 dsl’ A’l‘ Aﬁ L A = A~
o WAUNEIO P, pentosdeeus)ivivixiiialanauRanimnisouiigaugil so e e0°c 1ilu
P 2, 4, 6 Uas £F TUAIRTIRIMINRY ad ngrtas MsgouT IR UFInaR Mlszam
e
<
38.21 MIAATIEHRALIAN
= o = a @
3821 1Al iasagdanan (dauladdin AOAC, 1984 Tag unn,
o w v a o = = 3’ @ ciy el o s
2529) Fadpdraumuy 3 sinua HazReaAhnduRdy lanamsten lasen e (Co,) 50
a an 9 a 3’ AN Y a =t = 9
fiadans  nIpedlonsTAImNIed T InldRNmsave EHuelmay 2-3 nea lawInade
A3AZAIIATIIN 0.1 N NaOH 91n32313099A end point inadizuyfnnamfsmnansauandn

ANGAS

Wosidudnsauanan = Nx Vx90.01 x 100

1,000 x NTUVBIAIDY

N= anuududuvesansaza1wynigiu 0.1 N NaOH

v = 15inasueeensaza1aasgiu 0.1 N NaoH nlalumslawan
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38212 myiamey (Aaudasnn AOAC, 1984 Tay uni, 2529) i
ar 1 a 15} = = :, c:t A Aan Y Y w w Y d'l o
AI0EMUY 20 NFY Wua Ivazeen winay 10 dadans aulddiiuiadiunsesia pH
meter (101, 2529)
@ 1 o qncﬁy o w v w 9 = 9
3.8.2.1.3 MsianMemesuenala 1agiiaieea 30 nsuuiualiazdoand)

<y

el ams1zrdIonTes NOVASINA EEJA-3 Ngamnil 25°C (Un1, 2529)

= é a
3.8.2.2 MIUATIEZRNNAUYATINN

= o § . . o w 1 @ o !
AFANTIENIFD lactic_acid-bacterialLAB) Fid20819unuu 25 nurillld

= agdan d o y & 3
1 peptone water 131105 225.40anns lugennes 15A 11 11fARABAGDS Stomacher HITUADY

9/
fanarezlaamInzaiodaneis 1:10 MITRINSIReYABLIY 10 fold dilition 91 1AANNADIN
o T an U s
1:10° aufls 1:10" Tptighensazmovnneelans 130UT1) Natans 1d lunasanansnil peptone
water 9 9 aands TIMNTTIIABI e TWRRNIIMTEAY_T10] A9 Yidagamsain yn
o A A y A S & A -

seduANNT NN 0.1-Heaans Taadldplate NTDV15RIUTD MRS agar WlN131HW CaCO, 0.5
o o g 1 1 . =] 9 1 g A
% W3 spread plate A1 plate MM spréad. plate uaaliuli - candie \jar anulugaivien

=

] ¥ 4 T
gaungil 30 °0 Wiihm a8 Falug anndnrininuida lavas i laladiii v lasen Inlail ds

Q

Haaa luAIWnN 3.1

[l ¥ 9 . b et ) . .
MR 3.1 : 01M51a0UF0 MRS agar NOUUALHAINSII YUBAFBUUANITY (lactic acid bacteria)




13

3.8.2.3 msimnzimsgeniuvesduslaamednalssamduia

lddmadeudou 20 au @uilumsnaaoulasldmsnadey Randomized
Complete Block Design (RCBD)

manareuMelszamauia1asds Hedonic Scaleing fBuilsziiunalud &
nawsa iileduia wazmsseuiulassan Funieenihy 7 52y 7 = youmniiga uaz 1 - 'l
¥oUNTigA (7-point hedonic scale) MUULUTBNUMINATOLFWAATUMARLINTIALLLY

NlauAnszineada laoTalsunsu SPSS version 11

wnanstluenansianulidmsumsldnuienisfinyiviniu ldeugalimiluldusslesiiunis

lidnsdilagiadu dnvivnuiilvidaulasient wagdesdnadadadvesenasynasaninisualuly
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a
unn 4
= d
HaN1INAABIAZIDIIN

d v

v& a = aa Y =Y
4.1 waveamsl¥iyeuanAnuIgnBEuAuluNMHAANTIY
1A d 3 a
4.1.1 mesvsaunuazilesivuansananin
c: =) & d! Y 9 ) 9 ‘g [ =Y 9 zg =
mManpassindauriielanaialagldmspunduio ez ludundwieuuafiFoua
a ) & o ¢4 o o o -
ANN Pediococcus pentosaceus TISTR 536 “lugmumua'lﬂwu@wumm WUHTUTIHUU UBZWUTU
o a 1 Ao - 3 dBI’ Y = A ' A o 1
sMffuduese  wudumunniaiaerd oz IS masangsnmmuniingnlas lifinns
¥ v v v b v ¥
wundudolloniinasy 3-9% Netliednvinhns@snduyeluasiSudumsmiiniui 19y
¥
USaFBuUANGILARNLINAFINTTHINDLES 5 UHTR —taza s obaaaniosg lulTua
o Y = a2 = 1 o’ = ] I = «: " =] 1 =
wini lwaansangnan lulsunasnnmiiu — aivgd iwa s wesin1001979M65 10 MU
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Univariate Analysis of Variance

Between-Subjects Factors

N

TREAT 20

1

2 20
3 20
4 20
5 20
6 20
7 20
8 20

- o vd A1 - o L P a
MuuLve: TREAT 1 sianedal e lansion luimsiaundiiesu ngamgil 50 8C
= A e A a o = =
2-Aingnal site latgeuiinsaunanse D NauNil:56.2C
= 2( (I (V=1 =3 Q) .3' :: ~
3 e sdie lauyuds lulimsfundniesuigu gl 50°C
2 g - = 9 dly A =
2 ‘vanvas-sile lalsudsimsaundigosunaangil 50°C
3l = =1 = ( { =
5 nens e laugity ulims@und uyeeuiguwagll 60 °C
-~ d‘;‘ R = 9 dslv = =Y .
6 MINEDailD TnuaEuInSIENNANT 0T NYIN NI 60 °Q
=< g 1.6 = o 9 d%’ A o y
7 viwai-iie Iausuds lulinsmyndusoefiasiial 60.°C

i D\ = q i a
& gD wile TaududisinasAunduidoungamgil 60°C

Tests of Between-Subjects Effects
Dependent Variable: COLOR

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 6.575% 7 939 4.056 .000
Intercept 3940.225 1 3940.225 | 17014.61 .000
TREAT 6.575 7 .939 4.056 .000
Error 35.200 152 232
Total 3982.000 160
Corrected Total 41.775 159

a. R Squared = .157 (Adjusted R Squared = .119)



Post Hoc Tests

TREAT
Homogeneous Subsets
COLOR
Duncan®®
Subset
TREAT N a b b
8 20 4.7000
4 20 4.7500 4.7500
5 20 4,8500 4.8500
3 20 4.9500 4.9500
1 20 5.0000 5.0000
7 20 5.0000 5.0000
6 20 5:0500.\
2 20 5.4000
Sig. .086 086 1.000

Means for groups in homogeneous subsets are displayed.

Based on Type II1 S

um of Squares

The error term is Mean Square(Ertor) =232,

a. Uses Harmonic Mean Sample Size'="20.000,

b. Alpha = .05:
MseeNTUMMNEY
Tests of Between-Subjects Effects
Dependent Variable: ODOR
Type 'III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 4.444° 7 .635 2.161 .041
Intercept 2763.906 1 2763.906 (+9409.043 .000
TREAT 4:444 7 .635 2.161 .041
Error 44.650 152 .294
Total 2813.000 160
Corrected Total 49,094 159

a. R Squared = .

091 (Adjusted R Squared = .049)
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Post Hoc Tests

TREAT
Homogeneous Subsets
ODOR
Duncan®”
Subset
TREAT N a b ¢
3 20 3.9500
1 20 4.0000 4,0000
7 20 4.0000 4.0000
5 20 4,0500 4,0500 4.0500
6 20 4.2000 42000 4,2000
2 20 4:3000 4.3000 4,3000
4 20 43500 4/3500
8 20 4.4000
Sig. 075 075 070"

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term'is Mean-Square(Error) =-.294,

a. Uses Harmonic Mean"Sample Size =-20.000,
b. Alpha = .05.

MILOUTUMUTFFIA

Tests of Between-Subjects Effects
Dependent Variable: TASTE

Type'III Sum
Source of Sguares df Mean-Square F Sig.
Corrected Model 37.244° 7 5.321 17.638 .000
Intercept 3753.906 1 3753.906 |-12444.79 .000
TREAT 37.244 7 5.321 17.638 .000
Error 45,850 152 .302
Total 3837.000 160
Corrected Total 83.094 159

a. R Squared = .448 (Adjusted R Squared = .423)



Post Hoc Tests

TREAT
Homogeneous Subsets
TASTE
Duncan®”
Subset
TREAT N a b (¢ d
8 20 4.0000
3 20 4.4500
5 20 4.5500
4 20 4.6500
1 20 5.0000
6 20 5.3000 5.3000
7 20 5.3000 5.3000
2 20 | 5.5000
Sig. 1.000 .282 105 .282
Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean'Square(Error) =-302.
a. Uses/Harmonic Mean Sample Size . =20.000.
b. Alpha = .05.
MIeeUTUA O TN
Tests of Between~Subjects Effects
Dependent Variable: TEXTURE
Type III Sum
Source of Squares df Mean Sguare F Sig.
Corrected Model 26.600° 7 3.800 14,697 .000
Intercept 3960.100 1 3960.100 |+15316.42 .000
TREAT 26.600 7 3.800 14.697 .000
Error 39.300 152 .259
Total 4026.000 160
Corrected Total 65.900 159

a. R Squared = .404 (Adjusted R Squared = .376)




Post Hoc Tests
TREAT
Homogeneous Subsets

TEXTURE

Duncan®”
Subset

TREAT N a b ¢ d
8 20 4.4000
3 20 4.6000 4.6000
5 20 4.6000 4.6000
4 20 4.8000
6 20 5.2000
1 20 5.2500
7 20 5.3000
2 20 5.6500
Sig. 245 .245 562 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type IIIL Sum of Squares
The error term is Mean Sguare(Error) =..259.

a. Uses Harmonic Mean.Sample Size = 20.000.
b. Alpha = :05.

MILRUSUMUNISHONSVINL Y

Tests of Between-Subjects Effects
Dependent Variable:TOTAL

Type 11l Sum
Source of Squares df Mean Square E Sig.
Corrected Model 49,3442 ¥a 7.049 21,580 .000
Intercept 3696.006 1 3696.006) | 11315.06 .000
TREAT 49.344 7 7.049 21.580 .000
Error 49.650 152 327
Total 3795.000 160
Corrected Total 98.994 159

a. R Squared = .498 (Adjusted R Squared = .475)
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Post Hoc Tests

TREAT

Homogeneous Subsets

46

TOTAL

Duncan®®
Subset

TREAT a b C d
8 20 3.8500
3 20 4.3500
4 20 4:5000
S 20 4.5000
1 20 5(1000
6 20 5.2500 5.2500
74 20 53000 5:3000
2 20 5.6000
Sig. 1.000 439 .301 .068

Means for groups in homageneous subsets.are displayed.

Based on Type ILL.Sum of Squares

The error term is Mean Square(Error) =.327.
a. Uses Harmonic Mean-Sample Size = 20.000.

b. Alpha'= .05.
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Univariate Analysis of Variance

Between-Subjects Factors

N

TREAT 1 20
2 20
3 20
4 20
5 20
6 20
7 20
8

20

(]
= =

2 .j’ -1 rel = ;4 .ﬁ'
Mo TREAT Ianede o tausigubiimsidunangosungurgisoec
- dy - = U d%J - a
2 _uwend Holawhtyiinadundiseeu Noawgi.s0 °C
1 " s ) - g { =
311099 e sy ilinsinundugesungaluail s °G
=2 A%‘ g = = 9t d’; = a
4 (Mangas 19 lausuasl MsAuNa IFeDLNENNNN 50 °C
= ﬁy 1.9 =t = 9 d%‘ ~ =)
5, a0y e tansbn Lulis@undiyeonNguvind 60 °C
= df (== - [ ; A a
6 (neny 1o lAngEulnsAun A uFp auRgarg 60 °C
] g 1 g 1 a g { a
7 Manedd uile lauguds lulimaanng nyesungaivnl 60.2€

= d?l} e A = U d{. (1 =y
8 Moy Luﬂiﬂl!‘]ﬁlmquﬂ‘]ilaﬂﬂﬂﬁqﬁﬂfﬂﬂﬂﬂqmﬁfq"ﬁ 60 °C

Tests of Between-Subjects Effects
Dependent Variable: COLOR

Type III Sum
Source of Squares df Mean Square B Sig.
Corrected Model 3.7942 7 .542 2.645 .013
Intercept 4030.056 1 4030,056"| 19665.12 .000
TREAT 3.794 7 542 2.645 .013
Error 31.150 152 205
Total 4065.000 160
Corrected Total 34.944 159

a. R Squared = .109 (Adjusted R Squared = .068)



Post Hoc Tests
TREAT
Homogeneous Subsets

COLOR

Duncan®®
Subset

TREAT N a b C
5 20 4.8500
2 20 4,9000 4.9000
3 20 4.9000 4.9000
8 20 4.9000 4.9000
7 20 5.0000 5.0000 5.0000
1 20 5.1000 5.1000 5.1000
4 20 5.2000 5.2000
6 20 5.3000
Sig. 331 .068 .056

Means for groups in homogeneous subsets.are displayed:
Based on Type [11.Sum of Squares
The error term is Mean Square(Error) =.205.

a. Uses Harmonic Mean-Sample Size = 20.000.
b. Alpha = .05.

MU UMUNAN

Tests of Between-Subjects Effects
Dependent Variable: ODOR

Type ITI-Sum
Source of Squares df Mean Square F Sig.
Corrected Model 10.1002 7 1.443 5.100 .000
Intercept 4284.900 1 4284.900 | 15146.62 .000
TREAT 10.100 F 1.443 5.100 .000
Error 43.000 152 283
Total 4338.000 160
Corrected Total 53.100 159

a. R Squared = .190 (Adjusted R Squared = ,153)



Post Hoc Tests

TREAT

Homogeneous Subsets

ODOR

Duncan®”
Subset

TREAT N a b c
7 20 4.8500
1 20 4.9000
5 20 4.9500
3 20 5.0500 5.0500
8 20 5.3000 5(3000
4 20 5.4000 5.4000
6 20 5.4000 5.4000
2 20 5.5500
Sig. 285 058 .180

Means for groups in homogeneous subsets. are displayed:
Based on Type IIL.Sum of Squares
The error term is Mean Sguare(Error) =.283.

a. Uses Harmonic Mean Sample Size = 20.000.

b. Alpha'= .05.

MILOUTUMUIANA

Tests of Between-Subjects Effects

Dependent Variable: TASTE

Type TI1-Sum
Source of Squares df Mean Square F Sig.
Corrected Model 40.9752 7 5.854 26.324 .000
Intercept 3367.225 1 3367.225"| 1514255 .000
TREAT 40.975 7 5.854 26.324 .000
Error 33.800 152 22
Total 3442.000 160
Corrected Total 74.775 159

a. R Squared = .548 (Adjusted R Squared = .527)
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Post Hoc Tests

TREAT
Homogeneous Subsets
TASTE
Duncan®”
Subset
TREAT N a b C d
7 20 4.0000
8 20 4.1000
4 20 4.2500 4.2500
6 20 4.4500 4.4500
5 20 4.5000 4.5000
3 20 4,6000
2 20 5.3500
1 20 5.4500
Sig. 15 115 348 503
Means for groups'in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term'is MeanSquare(Error) =-222.
a. Uses Harmonic Mean'Sample Size'=r20.000.
b. Alpha = .05.
MIseuS UMM T IR
Tests of Between-Subjects Effects
Dependent Variable: TEXTURE
Type III Sum
Source of Sguares df Mean Square F Sig.
Corrected Model 15.3442 7 2.192 8.298 .000
Intercept 3159.506 1 3159.506_|[~11961.27 .000
TREAT 15.344 7 2.192 8.298 .000
Error 40.150 152 264
Total 3215.000 160
Corrected Total 55.494 159

a. R Squared = .276 (Adjusted R Squared = .243)




Post Hoc Tests

TREAT
Homogeneous Subsets
TEXTURE
Duncan®®
Subset
TREAT N a b C d
7 20 4.0000
3 20 4.1000 4.1000
8 20 4.1500 4.1500
4 20 4:4000 4.4000
5 20 4,5500 4.5500
1 20 4.7500
6 20 4.7500
2 20 4.8500
Sig. .389 083 .358 1094
Means for groups in homogeneous subsets are displayed.
Based on Type 1II Sum-of Squares
The error term is Mean,Square(Error) =..264.
a. Uses Harmonic Méan Sample Size = 20.000.
b. Alpha = .05.
mIgensuMuUMIBeUTDIagIN
Tests of Between-Subjects Effects
Dependent Variable: TOTAL
Type.III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 54.944° 7 7.849 26:661 .000
Intercept 3303.306 1 3303.306; | 112207 .000
TREAT 54.944 7 7.849 26:661 .000
Error 44.750 152 294
Total 3403.000 160
Corrected Total 99.694 159

a. R Squared = .

551 (Adjusted R Squared = .530)
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Post Hoc Tests

TREAT

Homogeneous Subsets

52

TOTAL

Duncan®
Subset

TREAT a b C d
7 20 3.8500
8 20 3.9500
6 20 4,1500 4.1500
5 20 4.4000 4.4000
3 20 4.5000 4,5000
4 20 45500
2 20 5.4500
1 20 5.5000
Sig. .100 .055 415 of £

Means for groups in homogeneous-subsets are displayed.

Based on Type LI, Sum of Squares

The error term is Mean Square(Error) = <294.
a. Uses Harmonic Mean Sample Size = 20.000.

b. Alpha = .05.
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Univariate Analysis of Variance

Between-Subjects Factors

N

TREAT

1
2
3
4
5
6
7
8

20
20
20
20
20
20
20
20

3 14
nueme: TREAT 1 nyeae flelausny lifinasidundyeoy
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nayinu 50 °C
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Tests of Between-Subjects Effects

Dependent Variable: COLOR

Type III Sum

Source of Squares df Mean Square F Sig.
Corrected Model 2.9943 7 .428 1.550 .155
Intercept 4030.056 1 4030.056 | 14602.35 .000
TREAT 2.994 7 .428 1.550 .155
Error 41.950 152 276

Total 4075.000 160

Corrected Total 44.944 159

a. R Squared = .

067 (Adjusted R Squared = .024)
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Post Hoc Tests
TREAT

Homogeneous Subsets

COLOR

Duncan®?
Subset

TREAT N a b
3 20 4.8500
5 20 4.8500
7 20 4.9000 4.9000
2 20 5.0000 5.0000
4 20 5.0500 5.0500
8 20 5.1000 5.1000
1 20 5.1500 5.1500
6 20 5.2500
Sig. 123 .066

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Errar) .= .276.

a. Uses Harmaonic Mean:Sample Size =,20.000.
b. Alpha = .05.

v oy A
MIgaNIVATUNAY

Tests of Between-Subjects Effects
Dependent Variable: ODOR

Type I 'Sum
Source of Squares df Mean Square F Sig.
Corrected Model 7.700% i 1:100 4.619 .000
Intercept 4368.100 1 4368.100 | 18341.19 .000
TREAT 7.700 7 1.100 4.619 .000
Error 36.200 152 .238
Total 4412.000 160
Corrected Total 43.900 159

a. R Squared = .175 (Adjusted R Squared = .137)



Post Hoc Tests
TREAT

Homogeneous Subsets

ODOR
Duncan®”
Subset
TREAT N a b C d
3 20 4.9500
1 20 5.0000 5.0000
7 20 5.0500 5.0500 5.0500
5 20 5.1000 5.1000 5,/1000~
8 20 5.3000 5,3000 5:3000
2 20 5.3500 5.3500
4 20 5.4500
6 20 5.6000
Sig. .383 .077 077 077
Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = .238.
a. Uses Harmonic Mean Sample Size =,20.000.
b. Alpha = .05.
MIeeNTUMUIaBIA
Tests of Between-Subjects Effects
Dependent Variable: TASTE
Type 11l Sum
Source of Squares df MeamSquare F Sig.
Corrected Model 21,9752 7 3.139 16.230 .000
Intercept 3150.625 1 3150:625 {-16288.95 .000
TREAT 21.975 s 3.139 16.230 .000
Error 29.400 152 .193
Total 3202.000 160
Corrected Total 51.375 159

a. R Squared = .428 (Adjusted R Squared = .401)



Post Hoc Tests

TREAT
Homogeneous Subsets
TASTE
Duncan®”
Subset
TREAT N a b C d
8 20 3.8500
7 20 3.9500
3 20 4.3000
1 20 4.4000
4 20 4.5000 4.5000
5 20 4,7500 4.7500
2 20 4.8000
6 20 4.9500
Sig. 473 .178 074 178
Means for groups/in homogenegus subsets are displayed.
Based on Type Il Sum of Squares
The error term is Mean Square(Error) = .193.
a. Uses Harmonic Mean Sample Size = 20.000:
b. Alpha ='.05:
M3eeNT UMW HO AU
Tests of Between-Subjects Effects
Dependent Variable: TEXTURE
Type IIT Sum
Source of Squares df Mean Square F Sig.
Corrected Model 14.044° 7 2.006 9.398 .000
Intercept 3600.506 1 3600.506> | 16865.24 .000
TREAT 14.044 7 2.006 9.398 .000
Error 32.450 152 213
Total 3647.000 160
Corrected Total 46,494 159

a. R Squared = .

302 (Adjusted R Squared = .270)




Post Hoc Tests

TREAT
Homogeneous Subsets
TEXTURE
Duncan®?
Subset
TREAT N a b
7 20 4.3500
8 20 4,4000
6 20 4.5000
5 20 4.6000
4 20 4.9000
3 20 5.0000
2 20 5.0500
1 20 5.1500
Sig. Ll 121

Means for groups in homogeneous subsets are displayed.
Based on Type IIL.Sum of Squares
The error term is Mean'Sguare(Error) =.213.

a. Uses Harmonic Mean Sample Size =:20.000.

b. Alpha = .05.

ﬂ'liﬂfflil%"‘ljﬁﬁlj'l‘%«!ﬂ]iﬂﬂﬂ%ﬂiﬂﬂ‘ﬂﬂ

Tests of Between-Subjects Effects

Dependent Variable: TOTAL

TypeflII Sum
Source of Squares dr Mean'Square F Sig.
Corrected Model 26.4942 7 3.785 14,846 .000
Intercept 3431.756 1 3431.756 | 13461.34 .000
TREAT 26.494 7 3.785 14.846 .000
Error 38.750 152 .255
Total 3497.000 160
Corrected Total 65.244 159

a. R Squared = .406 (Adjusted R Squared = .379)
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Post Hoc Tests

TREAT
Homogeneous Subsets
TOTAL
Duncan®”
Subset
TREAT a b c d e
8 20 3.9000
7 20 4.1500 4,1500
3 20 4.4500 4.4500
4 20 4.6500 4.6500
5 20 4.8500 4.8500
2 20 4.9000 4,9000
1 20 5.0000
6 20 5.1500
Sig. i) 062 .212 .142 .088

Means for groups in homogeneous subsets are displayed.

Based on Type III.Sum of Squares

The error term is Mean'Sguaré(Error) =..255.

a. Uses Harmonic Mean Sample Size'=:20.000.

b. Alpha = .05.
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Univariate Analysis of Variance

Between-Subjects Factors

N
species 1 20
2 20
3 20

o g v o a § { 1=
vnevg) : SPECIES 1 nyngie Tniugiuies Tausdwiinsaundubesuigumngil 50 °c

=

= @ o as = T P=s 9/ ‘.-i'( ~
2 WD T,ﬂwmgmmmmmﬂu"mesmunawmaqumwgw 50 °C

£ ofll o o o y-1 (P=1 a 9 g o =Y
3 ninedy Imiugusviiudulesawgu ilosaunduiesunguugil

q

60 °C

Tests of Between-Subjects Effects

Dependent Variable: total

Type Hl Sum
Source of Squares df Mean Square E Sig.
Corrected Model 9.3007 2 4.650 31.934 .000
Intercept 1382.400 1 1382.400 | 9493.590 .000
species 9.300 2 4.650 31.934 .000
treat .000 0 ;
Error 8.300 57 146
Total 1400.000 60
Corrected Total 17.600 59

a. R Squared = .528 (Adjusted' R Squared =..512)

Homogeneous Subsets

color

Duncan *°
Subset

species N a b
3 20 4.9500
2 20 5.0500
1 20 5.4500
Sig. .366 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = .120.

a. Uses Harmonic Mean Sample Size = 20.000.
b. Alpha = .05.



odor

Duncan *®

Subset
species a b ¢
1 20 4.5000
3 20 5.0500
2 20 5.5000
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = .262.

a. Uses Harmonic Mean Sample Size =.20:000.

b. Alpha = .05.
taste
Duncan
Subset

species a b

3 20 4.8000

2 20 5.4000
1 20 5.5000
Sig. 1.000 540

60

Means for groups in‘homogeneous subsets are displayed. Based on Type-III-Sum-of Squares The error term

is Mean Square(Error) = .263.

a Uses Harmaonic Mean Sample Size = 20.000.

b Alpha = .05.

a,b
Duncan ™

texture

species

Subset

2
3
1
Sig.

20
20
20

4.6000

1.000

4.9500

1.000

5.6500
1.000

Means for groups in homogeneous subsets are displayed.
Based on Type I1I Sum of Squares
The error term is Mean Square(Error) = .251.

a. Uses Harmonic Mean Sample Size = 20.000.
b. Alpha = .05.
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total

Dunr:.ana'b
Subset

species N a b
3 20 4.2500
1 20 5.0000
2 20 5.1500
Sig. 1.000 219

Means for groups in homogeneous subsets are displayed.
Based on Type Il Sum of Squares
The error term is Mean Square(Error) = .146.

8. Uses Harmonic Mean Sample Size = 20.000
b. Alpha = .05.

CLIIO
ji&)
/

i)
25
*J
It

&2 = Y o [ ¥ - = & 1 ¥ o ¥ ¢ v ¥
nansiiiluenanshanulidmsunsldanunensfinyvingy ldeygaliiluldussleviaunism

lidnsdilagiadu dnvivnuiilvidaulasient wagdesdnadadadvesenasynasaninisualuly



62

L

WIWHIUN Goiy

Q

L4

e
b

s

-1RATUN 7 Funaw w.et. 2527
o o -2 3 = =] = o
- dusIMsAnEIFULszavmmEInnIseSou lasaninodie we. 2539
o d = S, i = ) - e &%
- TUTIMIENEIPUITILANE B UALIAT AR UM T uF suy gy nMEIededithe
W.f1. 2545
=S a o @ =) a
- WMSANETINGITNAATITUNA (M1 ) NMAIFIYATHATIUNYAT
AMLYATIHNTTUNEAT anumalulatwssssundinanisaansziia
W.Al. 2549
Wwswna nnyley
- fadun 158guou WA 2527
] 3 = -
- dusensAnysulssanfinyInAl WSuuoyianga WA, 2539
] = & o =2 9 i W) o =
- AUI IS ANBIULI TULAN RO UALINZAD U LR8N T5 U5 0Y O ENGUs LS W.et. 2545
- VUMNFARENINIITNER oA (3] ) MATHIRATIMAT SINNAT
AzgAdInnIandas aaima Iy laens svaunaminanisataniL1iy

W.fl. 2549



	1Title Page
	2Abstracts
	3Contents
	4Lists of Illustrative
	5Chapter 1
	6Chapter 2
	7Chapter 3
	8Chapter 4
	9Chapter 5
	10Bibliography
	11Appendix



