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A o . .3’ 9 =) & 4
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H uazdaduemsiieguamit 1 uanuiiouluo e

psmlszaouMUATiuBYN (Www.acroyali.com/KONJAC%20POWDER htm)
ynilsznoudlung Tauuunus(glucomannan) 50-60%  utla(starch) 20-30% 1éule
¥ []
(fiber) 2-5%  JUsAu(crude protein) 5-10%  thenalumanadeauazTod lnuannlsa

(monosaccharide and oligosaccharide) 3-5% aZi3 519 (minerals) DA 3-5%

Ins Qﬁ% WNIATUBS konjac glucomannan (KGM)

konjac glucomannan sﬁﬂﬁmmnszmumﬂwﬁma"lsswfr’u(polymerization) vod i
Sunglnauasusulua hidSTassad e Tuenadly Induanalsd polysaceharide)iitlszneu
ﬁ?pﬁﬁ?ﬂdﬂﬂ§1“']ﬂlﬂﬁ B-D - glucose 1A% B-D — mannose (FONADAURIOWUTY 1,4 linkage T
mduBuALMLSh 3 ﬁlmngTﬂ'dmmﬁwﬁimm%’mi‘luicﬁﬁa(side chain) TidBUABAIWUTY
1,3 linkage ulnssadimiondn 1 meaviszneudionglag 3280 wiaw wozluTehaudas
mszilsznoudaenglamlszana 12 misevSewnah dslaunfonng 19 missvesnglnd
TuTana 92Ny acetyl 1 1y Aouned WU sOINES (ester linkage) konjac glucomannan il
ﬁ‘mﬁniumqaa@sznin 1,000,000-2,000,000 A1a6HU *i'fuagiﬁwﬁw?aﬂszmmamn WM

assudtuazszeznatlunsifuingdy (www.acroyali.com/KONJAC%20POWDER htm)
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faud 311AYD4 konjac glucomannan (www.glucomannan.com/gum.htm)
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L AU luMsaza1viin (Water solubility)
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. wa ° 1 o
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gaduti1la 100-200 huesFuasiy pynIAVBINIYNSTABLAIWHIUYBY macromolecules Ti
) 9 9
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£ 4 v ]
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o a  w I'4 L=y :’ U (]
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3. @15 1AANUAA (Stabilizer)
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b 4 ]
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4 ] ~ al t a ] a 1) -3
msdszneviidluveadinoldgamnglives uugilidu 40°0) unduiingamgiildgeiude
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glicomannan  (Ju InAuram lsandseneudenvgdesdindy  WelimsiAuaieooy 1wy
o o = 4 o 1 ] g )
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AT AETAR
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é 4 & Ll g 1 [}
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g 4 v a r g ¥4
100-200°C A (Junad liansafundulddronnudon) Metiiesnn msldanudeulu
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ANHUSINNIZUYDY konjac glucomannan AUANFA199IN dietary fiber 51!"1 :

] 1 d
- dudulesssumanazmeiuesianuniiagunn  ameduasazane

S A &
NINUYALASHUR

» []
konjac glucomannan uﬁmﬁ'ﬂhmfgaqaﬁqeﬂumsm dietary fiber

¥ v
konjac glucomannan fnwernselunsdnildinanga

- konjac glucomannan fl?]iu’d WA reversible/thermo- non - reversible gel

2.2 iNlauuaniSe (Bifidobacteria)

Bifidobacteria  nunfausnlail a.e. 1900 Tugearsznisn Tay Henry Tissiser UH4
gotuiSelmamnes Uszmarfuse uazdediodn Bacillus bifids comminis Tanvaziiuvieu
e Aafunsuuan aunsoadunsald sswounludidvesdnmsnvseidsfununsaeg
FoinTnnmaninaeinsrauilymdiunsaoqauniteiadl  Bergey’s Manual  of
Determinative Bacteriology Edition ﬁ7 9a14 Bifidobacteria ’é]tﬂuﬂ?jll Lactobacilli tiagiiies
AlFdAen Ao Lactobacillus bifidum WU Tdnumzad e uIUATISY Bactericides, Bacterium,
Tisseria, Nocardia, Lactobacillus, Actinomyces 8% Corynebacterium Ao Bergey’s Manual
of Determinative Bacteriology Edition ‘7] 8 149l Bifidobacteria ag"luﬂtjn Family
Actinomycetaceae MOU1 A.A. 1924 Oral — Jensen ¥1IB9 WA laslddnyaEMedagIUING
AMUABINS A5 IMIS  UasdnyuemeTuall 3Rl Bifidobacteria ©§1UA Bifidobacteria
(Scardovi, 1986)

2.2.1 dpvAEMIFMgNINeMaza3sInmvesiilauuahiSe
~ ~ a d’l a a o At o a dy
I lauunfiSoaansonsy ldunemistogdunsd  Inlafifidnyuziunies
k4 v
yu TAs weuley Tih 8a5u wie Hun dielalafiy asfewihunliquih edeud
a e = [ T g { v 4 1
unsuAadunsuwan Tudaduedarhad (acid fast) Timdeud Tiadreades fgusrmarsuuy
1 4

(pleomorphic form)  Nanuazidufsfumn  ludeduiiumesn  Sluumsendu adesa

A A @ .3 o 4 - [T o
Y #io? X Hionv ﬂuﬂﬂﬂﬁﬂﬂﬁ%ﬂﬂ‘ﬂ‘ﬂﬂﬁﬂ']ﬂ'li‘ﬂi‘ﬂ UYUINAINS1IVOAUNDN 2 — 8 Hlllﬂﬁ'f]u



aewuinuennnuyudindyldiigungl 36 - 38 ewadua udmeRuiiuennndadinsy
$fgungll 41— 43 eerurafaunzernizgeis 46 esmadua TavhinSafigungin
A 20 esruaiFen uaehinudegungifiqend 46 ssnaiea dawfieriineauly
mswSgyuduegsenin 6.5-7.0 uazhinSgiifierdind 5.0 wiegend1 8.0 (Scardovi, 1986
; Sgorbati HAZAME, 1995)

519 1 dnuizvedin lauuanise

N
[

M : http://biology . kenyon.edu/Microbial Biorealm/bacteria/grampositive/bifidobacterium/

Bifidobacterium.htm

519 2 dnyazueiin lauuafiSenndss SCANNING ELECTRON MICROSCOPY x5000

NN : http://catalog.cmsp.com/datav3/im010005.htm



2.2.3 dpwarmanugnIsnvesivlauuaiite
mf?ﬂszﬂauﬁuymm AUl (DNA base composition) ¥041nsTuTwuinla
uuafiBouanseonuaninundada TnsuunfiSonszna Bifidobacterium {50UnzYDY guanine
+ cytosine (G +C%) 2NN 57.2— 645 (Scardovi, 1986) 1M TAuuARGy 24 «1lFd fidfios
5 ﬁﬂ%’f‘ff Wi'lif‘l.lﬁﬁﬂﬁ'lﬁﬁﬂ (Plasmid) fio B. globosum, B. longum, B. breve, B. asteroids <

B. indicum (Sgorbati {BZAMUE, 1995)

2.2.4 DITUIUMIBINULAEBN
b4 [
uunfiSoAsena Bifidobacterium &MNINGBEEAILIIMIANTIMSUOUNNEZADY
1 4
o o v W o
(hexose) ATUININT  Fructose — 6 —phosphate  pathway 'J;]ﬁmsﬁwmau'lmu fructose — 6 —
[1 [] -4
phosphate phosphoketolase (F6PPK) 16t 1W aldolase Uag glucose - 6 - phosphate @13 wunuelan
vinmsudinnglag 2 Tuena 9zld ox@ina (acetate) tAzuOANA (lactate) 3 Uaz 2 1uA
b4
awddy wenonunsalngdn (pyruvic acid) amnsadesaattla 2 nie As msnasAndu
(reduction) mﬂ"lwg 1IN (pyruvate) (i L(+) lactate Taoteu lal L(+) dehydrogenase
4 \
(E.C.1.1127) Snmaendlsozusn inginlasldioulanl phosphoroelastic Wlunsanesiin uaz
é : [ o/ 1]
acetyl phosphate Fyaunsowlaeuliduefioueaneseduazld NAD SasidiuvetesTing
{ a ar o 1 o o o 1w a
uaztanmannan lMorsndsiumualldd  wiuaallddaatunern lumhny - IR Tauuaiise
4 @ Aaan o o
vsailFdenadunsadndin (succinic acid) tazonimamiveulasen laddnioondenn
4
a1 gluconate 151 o] fructose — 6 — phosphate phosphoketolase (F6PPK) (E.C.4.1.2.22)
ﬂ hl L4 UCI PTTY Ao = X bl ' 51
ey lwimwzlumsmunuedsuimavewuaiise luasza Bifidobacterium WYY
o A Aao 'Y a A a P ' .

uuafFeaszgadunlanyagndugumouniouinlauuafide  1wu Lactobacillus,

Arthrobactor, Propionibacterium, Corybacterium I8¢ Actinomycetaceae Lﬂuﬁu (Scardovi, 1986)



o d
2.3 Tainsia

=

ad a o d v A a a a ad .
Tunsadundasasiuuminfinganinmsiugduvioasldluuy (Fermented milk) i
A o a ar oo = : [ JR.Y o
autwiialunaulszmeedons Jueen lufsaliniswanunauaade lusmuoulszmeianise
¥ } 4
ToRfadiuniudiosvesgliniail Tamumuneh “erergiauz” uddniSon “ouda” (yaourt)
Jt ] ad '
TaomaldiSonh Tofsa  udomi@ouldwesuuy Ao yoghurt , yogurt %3®  yoghourt
= 4
(U5UN3, 2538)
ad a  w ¢ = Ao o °y ﬂ
Tonsadiunansusininengdunsd (Fermented product) WamvIMTMUBIN WY
T Y [] Y @ a o 1 - =Y
aanssaiume  wSoundujlvinuuwseaiuue windeyaunsdlunguuandnuedauuaiisy
I 4
J s = J
(lactic acid bacteﬁa)hlé‘uﬂﬁﬂ Lactobacillus bulgaricus 011 Streptococcus thermophilus qauw’%‘a
E4
aunsagesrima wanlaaluuylddlunsauanin (actic acid) deawaldanuidlunse — Aeves
=y A - o~ ar Qr o
uwaann 6.5 — 6.7 1w 42 - 4.5 (efeyan, 2542) Fuiluga Isoelectric TilsAufan1s Tudaiu
ﬂ ﬂ a AR ) S 7)) Ao & A a Y
Hludsunazanaznewludu(curd) HsduRaAwInNural TFyInsoruIa Indumnizad
o
SARADUY19/587 (Tamime and Robinson, 1985)
a a 9 a a ad 9 v A A a 3 9 1ed
uonNYINASALARANT I 1nnskaa lasgduniduddeliasouq e udouall
[ 9 13
Ysuaies 1dud  asdszneuiiszmeld  (volatile compounds) mswmariimlvfanause

o ad
MWIZAS Janin

24 Tuinsandeunumieuunise (Drinking yoghurt) (AA338, 2547)
fisnuaeduninueasssuauindeoi ldansednd  Sundnseainldonmsi

Todsamun I8 s nunsanudesmsuwauduiwa lovieiidonlusandiudosas 30-85

udaIihudedeatu Taosiums TeTu sy (homogenization) 1339111 1 unTINID

' ng ] o Hlyﬂ g o =
ATITHUYD BIDVVULUN IALUU 3 ﬂﬁzlﬂﬂﬁ']nﬂ'lqu'ﬁ!ﬂ'ﬂﬁﬂﬁ‘l 9

2.4.1. Yszandigunidlafiadaiitiney

t 4 [ k4
WuuuSean ludunszuumssintelan ndnnszuumantn §uslana

L1
P t 4

3o d 4?‘ a 2 o ad du aaa 1 1 < Y A
W ldsulsz Temininiegduvidlunsandlidiaog et lsiamuulSenlsznniifegms

g o v g o [ o
wusayseudedu aansanu i ludiudszina 2-3 dlad



2.4.2. dszanrumarmimos sy
@ ad o :‘ :’ 3 ' ¢
ndannmsweay lonsatuiiwa ldvethvouuasrmums Talud luaids  ww
4 ] '] ) ) 4 1 b 4
alfeanldezdunszuoumsmamee sty eiflumsyaodegdunidnentudieuinlu
a o o = P dy o ] o
naafuaudaWsIguIn  ilesnini¥eszgaaedlsanudoulusenitemsmidiee lsirduy

14 9
wunSenlszaniisansofu Bluddulduund 1 @deu

2.43. sziamrihunszuaumsgesfi (UHT)
14 1, ' 9 dé °
HuuunfSerfirumsandedossungesizdaddnuiougs Ssewnsaha
g o = [ 3 = 1 @ d g a o" ad Y
Weqdunidlannwila  AniudusTanTdlildsulse Tominndegdunidlufsa  wunlSer

i o 2 o vy v -~ 3 o 9l a v
Uszaniifiegmanuinu 18 hivesnan 6 Weunazaunsanuiny langumgiivies
2.5 WNTﬂssammﬂ«gm%'u (microencapsulation)

v W a 7Y PR ° sldy = v
Pegiiminanemaasaemsweirwiezii e Ins luledaaunsenuaoaniaz
T 9 3 ) 1 g = 9 I3
A lunszuaumsulsglomns ldmnndu 1wy nureanusu sendivu arwieu  lasih
a  ad 1 ac a v A wooa a o @ a a
msussyaunsdmariilumaiidiuunlyasudedunlflusdasusilsaanindiudeg  uag
d o P a ! o T o o )
wusnungaungidnaugiulldsy  edlsiaw  msdszgnaldwanadgai lyansasy
t 4 b 4
Ui 1deS unsizdenadenseuaumswinemis fie waimlvpudrvasiloduiaveseivis

] * = ¥ e, L4 1 & 1
wlaou lluazdunuilesmugeiuunamindiisasdl  edndloswaduinanizinadoud'l

=

£ ’ 1
manzen aedy 3918 EmsAnywasima TuTedlmainGond Tulnsieuunidgasinnidiied
¥ < o ' a o 24 T
sudllymiil (Shah, 2000) Fe3Bandenaruthidimnitradnlisinussgadlums Fr1luana

wu1alnajiuy  hydrocolloid beads Tnsutiveanilu 2 35 fe

2.51. Extrusion method  (FuIFMiaaunausenieensazats hydrocolloid fiu
& a Y o a et ¥
myazaoe  1Ussyatlunszuenlasudiniinisieatlumsazawniinnunszdan Tae
' d A dd 4 o ¥ ¢ 4 a
sUswuazvmavesdiadindf iz iuegiuvinadumuguinaveaiuiae  uasssoznsan

YBITIUNTUNNEARITITASAY
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. o o 9 d' v dy ~ o 0’: ¥
2.52. Emulsion method u33nsvldveunadh lusauniutiiofedusue 2
o 9 9 Y av o 2 A o o (] P
wiiadhdaoru  meludladuveanamilseeiidnuasdiuveainn nszavegluveanaddn
a & a 2] A a v [} ) v P a A A
yilanils  veunadneglugilveaanail Send daulidedles dauveunaldnyiiavileey
a o v VoA A A o yoy @ A '
TaessuveamadytiausnaziSenidiusailos  laedimsmasuaddiumsldiduie  mu
Y ] ¥ ¥ 4 . 1
Pudandes  tiduseamusziu  hdusenalual wisuniudIne dudiunneiies
uazldas¥rTuanavuialvg 19U k- Carageenan Alginate Cellulose acetate phptalate(CAP)
Chitosan 138 Gelatin Wudiunliseios  Weihdufiliasiiieannunauldiddudui
T g a a o J; o 1 . T 4 d o
aaiiins szifaludiiadusrila water in oil (W/O emulsion) Iasdaud ludeifiosseesudniiu
o l [] d’ ] A' =} ] : @ A o 9 a X c:l dﬁg 3
syma@ane sgnsluduideiiemSeduvsniniuiy uazmsmitidaiiudiasuldavuiy
@ a av a I'4 1 4' 1 2 A da v o
1M AN Tad 1Wi983 19U Tween 80 (0.2%) INOFIWAALUSINAINAIFUNY  (Sheu &
o o N 1o o
Marshall, 1993; Sheu et al., 1993; Kebary et al., 1998) #agvuinvoialindyusgiun1G2130y

Tunsmiuway silavesarsdiluagavunalng uazmsl¥ddad oy

© [ 1 ]
VNMsHIEAsNIEUMsIAiBYAILes 2 TuanauunaIngi@ae hydrocolloid beads w1
o Yo a = o a a o o s ' o an X ) [
YSuldfugdunsd Iws luTednlundafusivundn wud1 935 extrusion ag emulsion %0
o o -4 o o a a a;
TdnnnsseniinveuseyiunidIns luToAnmhugaiuds 80 — 95 % (Krasackoopt LAYANIE,
2003)
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uni 3

[V d aa
JageinssmazIEmInaass
31 ngay

3.1.1 Wy (Konjac Powder KB1220, CHENGDU XIELI KONJAC SCIENTIFIC
PLANTING & PROCESSING COMUNITY CO., LTD, China)

312 hiusenmuasiu @fefn)

3.1.3 unaawimeelsd luiud (ow fat) Evoln Tued)

3.1.4 UUHIVIANUUEY (skim-milk powder) (N2MP, New Zealand)

3.1.5 INAAY (Food & Cosmetic System Co.,Ltd)

3.1.6 thatansio Evedaswa)

317 (30 Bifidobacterium LONSNFOT1IWAN TEATA ABT-5 (East Asiatic (Thailand)
Plublic company Ltd)

3.1.8 FoyAunislufiamemsdnii 14 lun1snanTuRia YC 380 (Bast Asiatio (Thailand)

Plublic company Ltd)
r-1
3.2 many

3.2.1 msadl

32.1.1 Twdoyleasenled 0.1 N NaOH)
3.2.12 WuednWmAu (phenolphthalein) 1.0 %
32.1.3 nialalasnasin (0.5 N HCI)

3.2.1.4 usaN0Eesd 70%

32.1.5 UBANDEDA 95%



3 d X A
3.22 mseiimidusanilizneuluemisiasaye

3.2.2.1 Tryptone (Oxoid L42, Australia)

3.2.2.2 Yeast extract (Oxoid L42, Australia)

3.2.2.3 Tween 80 (APS Finechem)

3.2.24 di-—Potassium hydrogen phosphate (Merck No. 5104, Germany)
3.2.2.5 Sodium acetate, 3H,0 (Merck No. 6267, Germany)

3.2.2.6 di-Ammonium hydrogen citrate (Merck No. 1154, Germany)
3.2.2.7 Magnesium sulphate, 7 H,O (Merck No. 5882, Germany)
3.2.2.8 Manganese(II) — sulphate, H,0 (Merck No. 5960, Germany)
3.2.29 Agar (SO-BI-GEL)

3.2.2.10 Glucose (Merck, Germany)

3.2.2.11 Dichloxallin (Sigma D-9016, Germany)

3.2.2.12 LiCl (Merck No. 5679, Germany)

3.2.2.13 Cystein hydrochloride (Merck, Germany)

3.2.2.14 peptone 0.1 %

4 ¢
3.3 Inesilennazgilnseal

33.1 in5eede Wi (ARC 120, USA)

332 wAvssgensiasde

333 numzide

3.3.4 Yaoananog

335 wnleaunuay

3.3.6 nABIYANIsAY (Nikon ECLIPSE E200, China)
33.7 nAoeeegll (Nikon E995, Japan)

3.3.8 ‘ijﬂﬂimléﬂ;ﬂ

339 inSewulufia

33.10 o3 ludmoy

12



3.3.11
3.3.12
3.3.13
3.3.14
3.3.15
3.3.16
3.3.17
3.3.18
3.3.19
3.3.20
3.3.21
3.3.22
3.3.23
3.3.24

é’ﬁméﬂ:ﬂqﬁuﬁ'ﬁ (Kendo Laboratory Products, Germany)
Jovaniou

oy luTasiow

in3oilleIMs (blender) (NEWHARTFORD, CONN. US.A.)
1509113 (AES Laboratory, France)

Lﬂéﬂﬁ’?ﬂ pH (LISTED 8F93 Laboratory Equipment, Germany)
Lﬂéﬂﬂﬂﬁ,}mﬁ%m (Jouan, France)

vifloflenudY (SS-325 Tomy, Japan)

anaerobic jar

anaerocult (Merck, Germany)

hot plate

Pipette

volumetric flask

vortex mixer (G-560E, USA.)

3.4 35mMInnaes

3.4.1 YUABUMIATLNIND (Perols HazANLY, 1997)

13

1 4 1
azawyn 0.51 adu aslwindulSias 333 Hadaes hasazatoynnid

3 oy =y ey A 1 L4
anudeunigavgl 85 °C Wune 60 w1y K,c0, Tudsine 10 % veswayn vty

v 14
0.051 nu Ifaywiouiigungil 85 °c aeluidluam 20 wid hlduglugrahudadunm

2814108 4 92 1u9

3.42 YUABUMIINSEN Bifidobacterium culture

¥ [ 4 9
ihlalatlveuye it lauvaiise 2-3 Ialaiildasluemsdessomal MRS-IM

nhasazanenglaa + A + B + C (Mawuan) Ysues 12 Uadaas viinmstungavwgil 37 °C

b4 (]
duna 2 3w eldFeiflauuniieitinnududusglusg 10°cfwm
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o J
3.43 YuABUMSIABBLIYAD (Encapsulation) (Perols (tazaaue, 1997)

3.4.3.1 hmsazatoyn nde 3.4.1) w1 333 fHaddas msdfuat pa 1418
7.0 pwnsalelasnansn (0.5 M HC) 1U5u1ns 0.4 Naddas

° 4 ﬁ' a = o a o a s aa
34.3.2 Vl’lﬂ’liﬂ'lﬂl‘lf’ﬂﬂﬁuﬂSEJUV‘nﬂLL‘Uﬂ‘VILSU‘IJSJJ"Iﬂi 6.7 Uanang
3
3433 ﬂat)f]muﬁmumnmummuﬂsmm 160 uaaamaﬂumuwﬁu

3433.1 thawmunaui lduimasludnmnosvuin 600 Tadans (AT tween
80 15188 0.2%)

34332 Wdwwaui lduunasludinmnesaine 600 Hadans 14T
tween 80 USUID 0.2%)

3.4.3.4 Winsnuwaudiunat 15 i
34341 paunaudIeanuEai
34342 MURANRIEAINTIAS
3435 Eninfuaenmunzuyiins 160 fadans fifigangd 90°C wdon

:1‘ a d aw o a = = A a . ow 0
wWu szinmifudiaduaiia wio (water in oil emulsion) 92 1Agamgigaheiiiu 50 °C uazi

LY

= o
msngavgl Bidunar 20 wid

'
~

° =4 a 1 ok
343.6 lfiduasfigamgll 20 °c lusraiudis

] { a -1 i °y Y o [~
3437 dwwanitldeifaduiislindnegluaisavaieiuin shmsuende
d

: o ' o :’ M 1 g a a Aan
fadesnnnaisazmsrhudemsarudaiadaslushnduauselSuns 100 Jadans

o 1 3 o 3 4 o
3438 ‘mmuwﬁumﬂuﬂ"lﬂ‘n1mswqum”:mﬁm1mnsau 250 rpm tﬂunm
A A g o J &~
10 YN IWDLIENIUALUATBDNTINTITDSAUHINY



aazeyn 333 Haaans U5u pH 1714 7.0 A28 nsalelaseansn (0.5 M HCY)

|

3 d’ - a da a a oo
muwaqaumwmmmﬂmu 6.7 yanang

|

}
segpauiuasnmIuas JuUTuas 160 Hadansasludrunan

v v

15

hdunaudt Iduunasluiinnesvuia shauwaui 1dyunaslutninesvine
600 iindans (AT twelen 80 Uuet 0.2%) 600 Aadans (Tl tweT 80 U311 0.2%)
ﬁ1msmunm1 Wunm 15 wd
d o o
ANUSIN AT
{ 1

» 1
Wi e Jungamgil 90 °C USues 160 Tanans

|

nadudiasuriia wo

gamgiligaiioz1d s0'c amemgiifiune 20 ui

'

o o P a o ' :
ildieuasiigangd 20°c Tu emiuds

{

o d a o [} : o
Lﬂﬂl‘ﬂ‘umﬂﬁﬂﬁ (beads) eg‘lummzmumuu

|

1 od : o [} $ < a aa
aulatind (beads) aslusinduadeilSuias 100 Hadans

|

i livyumissinu§asew 250 rpm Hunat 10 Wi

'

d’ 1 =) Jd
WB'VIN'mﬂ'IiI.ﬂﬁE)‘UL“]!ﬁng'J

[ 4
310 31 dussumsiniouadin lauuafiGely cold — melting hydrogel beads

YD Perols LazAME, 1997

acy
ATUIENTI
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3.4.4 maasenlunin
° o o' @ a o e’:

3.4.4.1 s luiudwndsudSuasveatiananuali 1d 18 %

3442 Wnwieuiigamagll 80-90 °C dluna 10 wi

3.4.43 Mlgumgiiduasi 45°C

1 dw a = o ad a ad
3.4.4.4 Du¥eyAUNGOlonse YC380 1U3umt 0.025 % aslulunia
1 ad ] 1 ad
3.4.4.5 uualonsalaasluviatulonsa
3.4.4.6 nmivludsa inguvgdl 42-43°C  e2'ldiilu set yoghurt
£ ¥ ) v 0

3447 wwiuyeuniiiieana 24 % waslu set yoghurt lwsasidu 1:1 (Eu

warys1u blender Wlunan 5 ud) o2 1Ay luAsandondy
1 ad 9/ P 1 -~
3448 wisloniandounuoonily 4 diu fie
[} ° T 4 a i (o ] o =Y
3.4.4.8.1 guUsAMMsoUIFeniN lauuanisen Winumsedsumas (USuws
v b 4 []
6.7 findans) adduluffanfovaulavhithliwimeelsd  wasmiudnsfu1ingamgi
9
Aoy
¥ b d v
3.4.4.82 dundeanmsmedo i lauuaicon lusiunsnasuiras @Wsues

v b v
6.7 iaaans) aslulufsandoudu niuii Tansandsuan lufmunswiane 15814 water bath

{ a o [ 3 o -] { ayd
figungdl 72°c Wunm 15 Juii ndenaiuimsifiuBnoungidiou

v
=y

[} 1 o T 4 a, ] o ad
3.4.4.8.3 daunmunimsaeyeid lasuanSendumsinasumanaslulonsa

s 9

3 b 4 [}
wiowduTaehith limanelsd wawnduhnmisiuPinegungigiu

L

]
=)

L] b 4
3.4.4.84 dundmnsmadeid lanuaisenrmunsniouranaslulufsa
) . [ . '
] 'Y ° ad 1 a
wiowdy devntduii Tufsandouan luiumiaine lsdlu water bath gungll 72 °c Wunm
a P o 3 ° g el a9
15 i waennduihmsny Bngumgligiu
'3 g o T 3 [l 4 Iy Y] a 4
3449 K ManuAIetne 4 au e lineaeunidasinisseadinveuie

inlauuanse  USuansauananuazines

d o ° a 4 1
viome @ nrswiaee lsdh 1A lasmahnrusussylofsansouauldasly water bath wiow
3 A 9 a d' ' ad A o :’ A o
enuanealim e ldinamsuanildsunnudeussninlufiandeuduiuiifeu  TeaueSudy

naudie Tufsandeuduligumgiivihiy 72 °C Wuszoznm 15 Tui
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uy TuaTudn

|

v
YSuilSuasueudevianualild 18 %

|

TWanwfeufigangil 80-90°C Wunm 10 wif

'

idgunglibuasd 45°C

!

14
oeweyAuUNIoleAse (YC380)

|

vulufsaigungill 42-43°C 918 set yoghurt
] [ 4

A dao

¥
Ml uFeuNTIIRIG 24% AU set yoghurt DATIHIU 1:1

Gluwan i blender 541381 5 W)

}

ad &
ToRsansaudu
]
(AuAIVAY) l
' A a P U IR R A o ' A a At e A o
meFein lauunfiSen lusunsiaasuad Moo iin lauuaisnAIUMSIAADLILAR
] 4 o []
Tawianes lsd Waees 1sd Tuwreeeslsd W93 lsd

oyt i ayd
wnuTANgaingugioy

9

° d o 1 [Y o
MMINUVAIBYNNNT 5 U Lflunm 209U

d' Q’I’ < ad
5% 3.2 Tussumsnseylunse

96981
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e @ v

(Y] A a & d
344  mInsvvivlSnanyeniyIandwinumsinaeuraaneyn
ad g a a an Y .
3441 YulalufsandonautSunas 1 Hadfas uWIUAS homogenize A2©
stomacher (141781 3 W%
° A addny A .
3442  Wwyaagauns #nlauRenelumisazaw 0.1 % peptone solution
v F 4
3443  @af9dNszAUMSIIBNAMA 107 - 10° w1 1 Uaddas lduusumiz
14
e  udhms pour plate A6 MRS-IM agar + @13AZAN0 A, B, C + @15a32100g Ind 20%

(MmanUIN)

13
= o=

3444  mmstuluaniaz13on e (anaerobic jar) Momvgil 37 °C Wuaa 2 Su

Q U

o o o k4 ) a ‘3
3445  asndousiuuie lasiulalafiveuveninevu
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uni 4

HaNsNAaBIAZNII1Ial

4 dan [V
41  msasmaaziminzaalumsnteusasivlauunnSelnaifeery  (Emulsion

method)

A g a8 a | 3 Ay 1 a
ﬂ'liLﬂﬁﬂﬂl"lfﬁallﬁiﬂlHJﬂﬂliﬂﬁ?ﬂﬁﬂ'}’lzﬂkmﬂﬂ']ﬁﬂu HnUN 'CTﬂ"I"J:‘,'VlnllllﬁlJ tween 80 LA
9 = o o o das [ 9 o

muw’dumvmwmmsmm1Vlﬂv’i"lﬁ'mamﬁ'nmmm“l‘nigﬂﬂmimuwaumﬂmmﬁ'Jsauqq
¥ [~ 1 = 3/ < 2 o 3 o o
HAZANAZNDUBYINTINTY AIUAITIAU tween 80 uazﬂ'mlemtjﬂ’.nmnianm‘nﬂﬁ"lﬁ'mmnm
ot ' i e & a deYd a o o
ﬂuﬂluTﬂjﬂiyllﬁzllU'dll'uﬁﬁJﬂ Wﬁﬂ'lﬂ‘iﬂﬂﬂ']iﬂ?uP«l’C'TSJﬁl'wﬂ’]'lll!SQSQUQQﬂ‘lﬂluﬂUﬂﬂﬂlU'lﬂlﬁﬂ
° = P o o L4 o da ey ] ]
uazaiueue  MSIAN tween 80 NanzAsnIUNAUAR Inaliadn 1aTvualvajues T

o 4 g a a 1w

qUUTUD Lﬁﬂﬁ‘ﬂ']ﬂ tween 80 llﬁzﬂ'ﬂuﬁ'15'E]‘IJGlUﬂ’liﬂ"JuWﬁﬁJflﬂﬂﬁWﬁﬁﬂﬁﬂBﬂ!xﬂlﬂﬁﬁ'ﬁﬁ&’ﬁWﬂ

aw w ' Q2 o av o =2 Y A s ]
BUNYU IﬂU tween 80 HIUDALITINNHIVDINITASAUBUATY Nﬂﬂﬂﬂlﬂﬁﬂﬂﬂﬂnmu‘mmﬂ

M1519N 4.1)

5 o aw o
nnmsanyaamzielFlumsinfoureaii lanunfiGodoyn T 5o ady
. ' o’ s 4 a
(Emulsion method) WU Msnfiouraai lauuafiSedleyn neldanieilinis@y tween 80
Y d o gy a el ga o o
HAZAIURTUAIBANIUISITOUGS mldwadiedh lalvunamauaziendeenandsazais

oadu lddndian1izh lifinisiAn tween 80



msnil 4.1 pudnsuzveusaiadi ldvinannzagildlumsmdouaadi W lauuaiiSeTag158a4u (Emulsion method)

d esdq @
AU FMUNTY

aad Moy

APYUTVOIFITALA DU AT

'5ﬂ‘Hm3‘Uﬂﬂl‘ﬂﬂ‘ﬁﬂfﬁlﬁ%ﬂ’]iﬂﬂﬂ%ﬂﬂu‘u@ﬂl‘ﬂﬁﬁﬂﬁ:

d o
AU IMN

1.) tween 80
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o < :g Ao A a o ad 9 A
2.1 ﬂ'liﬁi?‘ﬂu'lJ‘lJﬁll'lﬂlﬁfﬂ‘nﬁ')ﬂﬂﬂﬁ)'lﬂﬁ'lilﬂﬁﬂﬁ(l‘lﬂﬂ‘l-lﬂﬁﬂﬂmWﬂUlﬂﬁﬂ‘NﬁﬂﬂJﬂu

TladredreninuntinTufsandouduan 1 Tadans ¥ ten fold dilution(10” - 10%)
TumsazaronyTau 0.1% @ﬂﬁaadnﬁszﬁnnwsﬁa%1a§mﬁ 107" - 10° 11 1 Nadaes lduuaiu
m‘}:ﬂ%’e’) #WaNg pour plate A28 MRS-IM agar + MIOSOW A, B, C + ﬁ'lmzmﬂﬂqiﬂﬂ 20%
Fiomstuten192 13019 (anacrobic jar) gangdl 37 °C iiunm 2 fu aseaeudmaude

@ ~ A da b
TassivIaTatlvesdonnaiiu

4 ']
2.2 msasaniulSuaurenisiandasinkiunisinfouwad 1aeds Plate count

vhadfmumsinfouwaddioyn 1 n3u wasmeaddumsazahllay 0.1 %
YSuws 9 Haddas 111 Homogenizing #0130 stomacher (UMM 3 W ¥ dilution
fud 10%- 10° Qﬂﬁ’)ﬂd‘lﬂ‘?’lSxﬁ"ljﬂ‘liﬁﬂ‘ﬂ‘lﬁgﬁud 10°- 101 1 Faddns Tduuamumzde
1827115 pour plate 498 MRS-IM agar + §1382870 A, B, C + msazaionglad 20% yimsily
Tuan1ae1¥o1me 1u anaerobic jar Tigumgfiz? o Wunm 2 5u

° & @ ~ L da b
ATIVADUIIUIUIYD Iﬂﬂu'ﬂiﬂiau‘"ﬂﬂ%ﬂﬂlﬂﬂ‘uu
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2. MIUATITHMUAN

= d d < d
mmnzxfSnaudesitudnia

mamdsnmsiadamiuinnsinlesidunnsa

1. Twdelensonled 0.1 Normal

Felmdonleasonlad 4 ndu azmoluinduudalulsumsifiiy 1000 Haaans

winomg : memanududuiiviuey (Standardization) vesTwmdewlsasenladild
Taosh TmmenGonleTasounomma 02 ndu ezmeluhndu 40 dadans udInmsedy
TwRenlaasenlad Jasldfuedwmandududmnes

o
2. Husamay 1 nlesigud

o o @ a o ed o a aa 'Y
Feuoanmay 1 nsu azawluenausanssed 95 ulesikus 50 Nadaasudllsy

b4 T
USiasdeinawiiy 100 Tadaas

aca d
AT NATIEN
Y] [ 1 ad a a -4
gasegennueuyTensau 1 ml. veaRusAvmaALEUANRDS) 2-3 vea Tnmsa
AEsazaeNInsg U 0.1 N NaoH  (lmisazaedisuy) TufindSu1asves 0.1 N NaOH 7ls

o o =
Tumsnmse uazsvravudesiFuansauanan
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MANUIN WU,

o a a a A an A oot =) 3
msﬂm:n:unﬁmsiguazwqwmwm‘manﬂsmlmwauﬂimmﬂmsumﬁ‘lumunmﬂaauwaa

\ " d ¥ 1
uazfirumsintouwasiusenamsfuinnladsanfenduiigamaiigitv

() & ey o ac]
mnaaaswamstiuyeiWlanuaniSalae3s standard plate count

~ Ly 4" = Aa A (IR A L ad A Ay 1
AT /N_ YUl 1J'nlmwanmmmﬂmstm"lumumimaamwmiuTmnmw%'auﬂw‘lumums

L4
wimee'lsd

T o i1 41 2 Aindy
) (log cfu/ml) | (log cfu/ml) | (log cfu/ml)
0 5.71 5.78 5.75+0.04
5 5.86 5.72 5.79+0.07
10 7.23 7.41 7.32+0.09
15 741 7.32 7.36%0.05
20 7.34 7.48 7.41+0.07

aa A

P N Ay 7=y ] A L4 ad nﬂ' A
a3 12, USuadwe i lanuaiisen i umsnasumad u Tufsandsuaunsuns

['4
wimee 1sd

o o o & 1A
I3YTIAN 4IN1 HIN 2 fnaY

(‘) (log cfu/ml) | (log cfu/ml) | (log cfu/ml)

0 1.56 1.59 1.5740.02
5 2.26 2.54 2.40+0.14
10 3.69 3.69 3.69
15 2.61 2.61 2.61

20 1.15 1.04 1.09+0.06
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4 2 4 { o
wiawelsd  (USurauseiaeenenyn ; leakage)

A5 N 4.

o = -4 N o o a3 ¥
wimeelsd  (USunawendiumsfeuwan nevnasnisyii TURTuA e stomacher)
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oy 4 = 1 o o 3 5 [
USaude iR TanuafiS eNiumsinaouas lu lansandouaus ludums

JTYTIIM 171 17 2 Aundy
(‘) (log cfu/ml) | (log cfu/ml) | (log cfu/ml)
0 6.48 6.48 6.48
5 4.95 5.08 5.01£0.07
10 6.48 6.48 6.48
15 6.48 6.48 6.48
20 7.04 7.97 7.50+0.47

- & a Ao A A P ad 9 A Ay ot
15audetd Tauuaiiis snrumaaasuiras 1u lunsansauaun lurums

JTUIIA 171 1 2 Aunfe
() (log cfu/ml) | (logcfu/ml) | (log cfu/ml)
0 5.88 5.95 5.91+0.04
5 497 4.99 4.98+0.01
10 7.04 7.15 7.09+0.06
15 6.54 6.66 6.60+0.06
20 7.06 6.86 6.96+0.10
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Ty ¥ a { v L4 ad 4 H
USunaude i lauuanSenrmumsindousas 1u o ansoununniuns

v [
wiaelsd  Sunauieiisioaninyn ; leakage)

a
@139 Y6,
o < -4 P 4 LY o (]
wiawe lsd  WTuauseidiumsmmasuiaag nevdimsii lailudae stomacher)

AR c1‘3’1;7;1 "1?'1?; 2 f'hm?;ﬂ
(W) (log cfu/ml) | (log cfu/ml) | (log cfu/ml)
0 <1 <1 <1
5 1.69 148 1.58+0.11
10 <1 <1 <1
15 1 1.85 1.42+0.43
20 1.90 2.08 1.99+0.09

a dy ) A A A [ ad 9 A A
USmnauseiw TanuaiiseRmunsnasuran 1u lons awd audunk1ums

32U dnii1 1 2 fAunde
() (logcfu/ml) { (logefu/ml) | (logcfu/ml)
0 <1 <1 <1
5 <1 <1 <1
10 <1 <1 <1
15 1 1.69 1.35+0.35
20 1.85 2.23 2.04+0.19
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gangiigiu Wuna 20 fu
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)
[

game | himdeuiras + Tuindourad + waouwad + | wAeuwan +
linwaeelsd wienee lsd Tiweeelsd | wieneelsd
5282101(3Y
0 429 427 428 429
5 423 425 4.24 4.27
10 4.19 431 4.20 4.30
15 4.16 435 4.18 4.31
20 4.12 424 4.12 4.25
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A a A Al vy
lmﬂnﬂiﬂ“UﬂwﬁﬂwquN']uﬂ-ﬁ

A o ad ¥ A
wasuiradaslulansandoudy

dw a PR =)
oA lauuaisenkIumMsindou

wadaslulufsandon

g ey A d' L]
ol Tanuais snw1ums
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133 { L] L] q d‘ ' o 4 o
i Al lwenee lsd wazih lwiame'lsd aun T ldwienelsd Auazyi lwieelsd
svuvAm 1 1 q?yﬁ 2 «1?’1’7; 3| e 95‘1*7; 1 q?’ﬁf’i 2 | dnfi3 iy =§1°7i 1| a2 173 | mEs | S °§1°?i 2 °§1ﬁ 3 | miy
o (ml) (ml) (ml) (ml) (ml) (ml) (ml) (ml) (ml) (ml) (ml) (ml) (ml) (ml) (m)) (ml)
0 0.60 0.67 0.67 0.67 0.60 0.60 0.50 0.57 0.70 0.60 0.60 0.63 0.70 0.50 0.50 0.57
5 0.90 0.90 0.90 0.90 0.70 0.80 0.90 0.80 0.80 0.90 0.80 0.83 0.70 0.90 0.80 0.80
10 1.00 0.90 0.90 0.93 0.80 0.70 0.70 0.73 0.90 0.80 0.90 0.87 0.70 0.70 0.70 0.70
15 0.90 1.00 1.00 0.97 0.70 0.70 0.80 0.73 0.80 0.80 1.00 0.87 0.70 0.70 0.60 0.67
20 1.2 0.8 1.2 1.07 0.70 0.80 0.70 0.83 0.90 0.90 1.00 0.93 0.90 0.80 0.80 0.83
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1. ﬂ’lsﬂ‘lu?ﬂﬂﬁu’lwmaﬁ"ﬂ”?ﬂ

o a ad 3 o s o . .
fwugdunidiaiue cfwml) = SrwaulnTafiidu’d x dilution factor

1.00 ml

° i g d
2. ﬂ'l?ﬂ'lu?ﬂll‘ljﬂilmuﬂﬂﬁﬂ

d d
Wosiunsa

I

ml. (NaOH) x N.(NaOH) x (Eq.Wt. lactic acid) x 100

1000 x ml. (sample)

[y 1 ° dd o .é’ =, U R & s
fRIDYN ﬂ'l'iﬂ']u')ﬂllﬂﬂil“]fu@mﬁﬁﬁ]ﬂﬁ!%ﬂﬁﬂjﬂu'ﬂﬂﬂﬁU"VlthN'l‘Llﬂ'lﬁlﬂﬁﬂ'ﬂl"ﬁﬁﬁ‘nizﬂzna'lﬂ'ﬁ

d o ad 4 T I avd as
Pusnu Tunsanfeudulimawe lsdfgamgigiou Wunae o Su

-]
wesunsa = 0.67x0.098 x 90 x 100

1000 x 1
55 0.59 %
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% woadaluuy USiaunndesld
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USumvoenas
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>
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g USanameuuned
% YR 11
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d' Y =y o g
el msliulSnesvesnieisvua
9 Y s a o 3
91 NUAIANUIUBNUS U IUVDWAINIVUA = 95%
v
wuwsosuetSuaewiaianue = 9%
1
AU
% wpaudaluuy Sauundesld
=9 \ / = 77
= o
YSuravoanas
Vv
119Y e = 18
d \ = d
% VDA UL S auuneh
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YSuasvesunnIeuue = 77 Uanans

USUUVDIUNHIVIRTUILY = 9 NSY

» Lt b
lumsm3sauthiuunianun 1000 dadans ‘089?\‘6\11‘1’5’ Snaninuaains vurvIAlUUY

t 4
@

U

14 [ 4 i
USmaniuuiavua 86 ml.  1diwuae 77 ml

k4
[

v 4 8
YSuaniuvianua 1000 ml. a3y Mdviwueae 89535 ml

1 4 F-4
Usuahuuviavua 86 ml Idveuupsnatiuue 9 g

¥ 4 E4
USinahuunavue 1000 ml.  detiy Idmeuurenadiue 104.65 g

a o4
NINIYUUNT DY

S

v T ] E
TumsnaasidsanswsoniuFounuaNuv Y 24 % G9riu

b4 14

11 = 100 \ Wiea = 24
24

. / \ 5

1m1a = 0 11 = 76

1 4
=t

14 & 1 s b
maznsy lumaeSouivdeuvliauny 24% seiSunaniwaziiena fafl

v ¥
YSuaniugen 100 m. 14 76 ml

9 ¥
Suaniudon 1000 ml. 191 760 ml

3 (]
dSuanindon 100 ml.  whem 24 ¢

A3

v ¥
dSunaniuvou 1000 ml.  ¥hena 240 g
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