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ﬁnmmmag}mmaué’aqﬁu*n?t‘ﬁﬂs“l'u 10@n Lactobacillus acidophilus W8y
Bifidobacterium bifidum WuToifin Tnviufigangd 43 semn@on wiu 5 $2 Tuauazifud
QUi 4 DeA UL UIU 15 TU WU ﬂ?mmﬂsmmﬂ?mmaﬂmﬁ{mﬁi%t%aﬂﬁuﬂ?é
Tylulednfmesiiadfuiunaenszuznmmaiiy sasfinmuinvedu loddaan
Fovas asoulsuiadey@unidlslulenn  Lactobacilius acidophitus 18 6.87x10°
CFU/ml. mevdsmsainTofifa uasndsnnfuuiu 15 Ju aso913u 14 8.27x10” CFU/mL Tau

seznmnsfiuiinadenuegronueadoyuidhis lulefn (P<0.05)

wudninavesszdu lufuunzszosnmmedululenniyloRsnfissdu vty 2 uay
s wledidud iutqungd -25 ssrianiBun una 30 Su senrwegrenveuiiegiunic
TusluTefn (P<005) Tneftsz et 2 wlofidudfysnaudeqaunidlyslyTofn
Lactobacillus acidophilus 338 2.47x10° CFU/mI. - n&e91nsiuuu 30 Su asaerfiuld
5.32x10° CFUmL.  uasfisedulushy s nlefidud fuSurandesudu 2.49x10° CFU/ML.

NAINAUUIU 30 Tu 59917018 1.40x10° CFU/m.
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namslnsedguamdndssamduiavesluffafindann
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thermophilus W0 Lactobacillus bulgaricus
AszuUmsnaalaifsa

o =3 ad
nszunswan lerniu Tufin
‘ ] ' ] ad Aa J = -t o ad
asmuaastaudunsalusenimsinTofRfafilivegaunsdlumsa
4 = G = A U/ g = (=)
Fogaun3d1ds\uTefn L. acidophitus Saufuidegaunsd loifia uas
' v & a ) P ) a
B. bifidum3nfiunyeqauvsdlonia Ngangl 43 seriwaifoa
] ' a ' J a Py
ns1uans pH Iuszrdrenstu Toiifaifide gdunIdlania
g " a 1 o g = =
@oqdunidlus'luTedn L. acidophilus I3Muyeqdunidlodia uag 5.
¥ o J a a -
bifidum3ufuFogaunid loinsn Ngunnli 43 ssruwadon
£ é’ a : o ]
nsuaelSunaudeqdunid lenda uag L. acidophilus Tusgnitems
uTofisn Ngungil 43 ssmunidon
] ' o af A ,ﬁ' = - ¢ ad
asmiuanstinudiunsaluszniumsfiuloffanligegiunidlenia
&’ = =L = A s § o\ L)
woqdaundlusluledn L. acidophitus $2ufnifogdunid lunda uaz
b4 ]
B. bifidum3ufiF0qaunss lonin Agamgd 4 esrnraiBos 1y 15 Tu
1 Lad A § = o
asmuaas pH Tuszndumaiu Tadsanlide yaunidlunsa
4 o o a U [ § a a
\oqdun3alusluTedn L. acidophilus samuieqaun3t lofsn uag 5.
A o g bad = d ~ .
bifidums wiuiFegauVIs lonsa igauvgll 4 ssriwafoa wu 15 3u
nsueasndiuisEndndnmivve sy TunTatuseeznm
4 o o ad A a
ms hufiguugil 4 esruwadios u 15 Tu voslufsainaann
g =) o g o " 1 -4
e qAun3d lefsn o gdumidlus luleRn L. acidophilus S9nfu
J a -4 o 1 o 4’ a a
Woqaun3o lafisn unz B. bifidumimALyogRUN36 luRTn
=y g = o) )
nsuerasSuanteqdunidlufTauas L. acidophilus luseniams
g as 4 o a o
i TuRsahigungll 4 ssruwaiies w15 Tu
a 4 a a
nsmuarnsSinansegunidlansaune Lactobacillus acidophilus 11
4 . Q 1 { 0y
lonr3uTuffafiszAuludiu 2 uag 5 ulofilud senhamufufigungd
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1.1 unih

Tusmeuyuifidoyiund 2 vila mﬁvagj‘luﬁflf?guwhﬁﬂ silanitadugaunion
W inwdosemisuda s fiishufisudsrene Snrilndenit WeuunfiGounndn (Lactic
Acid Bacteria ; LAB) §ogomsudaensfidivise Towii I emeudauss BouuafiGedt
amand #io T3 luToAn (Probiotic) I8urt FenunfiBelslifa Lactobacillus, Enterococcus
W8 Bifidobacterium

flogiundnsasiamtesnain wu lunte uag leansulonia SmsiideqAunid
TsluTeAnsnfudoqauridlenialumntinds Tnedegiunidduduildlunmin
waafudl loniade Streptococcus thermophillus W% Lactobacillus bulgaricus “?Ql‘%@)‘ﬁﬂﬂ%é
Fearoswiiag Tigusofiaiaseauazindyfu lnlunsduemisvesayud1d esnnd
arwsamandeluia 1 lumenssiudmidogiunisusluTofn 5y Lactobaciltus
acidophilus Wog Bifidobacterium bifidum e n30d3nsoaez o iy Ta ldlumaduems
YOUYYY (Wunwisa er  al,2002) e liiAnsy TemidesenieSsdimsiuide Qaunse
TsTuTeAnaslundadmaiuuningreg mié';’qwuim?mm%aqﬁuw’%e‘f‘[ﬂs"l‘uiaamzaﬂm
derunszuauntswin wu mafudnelaemsugiBuuas nsusudefiuamgfivald
WSgdun3dTilsluToAnanns (Lankaputhr and Shah, 1997) FewRnsmaiiiinaiAuqdu
3805 lu TeAnnsfiSinadeiisineg lundafaaiiuduay 10-10° CFUmI. e
sz Teminoguauesdus Ina (Dave and Shah, 1996)

sﬁmmnﬂ?mméﬂqﬁuw‘%‘éiﬂs"lnieﬁnﬁﬁ%maé‘luwﬁmﬁmw‘fﬁu aunsofeliing
Usz Temidesemelddesegiutfmafimunz ey foufu Tehimsfnuianuegssaves
Lgagﬁuw‘%ﬁﬂs"lnTaﬁn‘luTmﬁ%’nmmzﬂmmnmﬁu uazfnuioniwavesdTuin luduly
Toan3uloffnuas szesnmmaifiudeniiuegsenveadoyaunidlusluledn eldld

a o dAa = EN a
Nﬂﬂﬂmmnuﬂmﬂ1ﬂllﬁzuﬂiz Iﬂ‘ﬂumﬂqmﬂ']wm’PJQQI’ﬁIﬂﬂ

1.2 Ynquszan
1.2.1 ﬁnmmmag’saﬂmm Lactobacillus acidophilus WD Bifidobacterium bifidum Tu
ad a4 a &' 3 o W
Tofafindannionausesinii
122 AnmdniwaveslSua lviululeaniulomiauazszeznaimafudeanuog

FORUBY Lactohacillus acidophilus Wag Bifidobacterium bifidum
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2.1 Tuslulefin (Probiotic)
Tus'luToRn Ao FoyAunidntlsneg uasreldifnse lomi Tasdanliusedy
m‘mﬁuqaw\u%aqﬁuw?énwiuizuumuﬁummwmﬁ'aﬁ%% (Fuller, 1992)
Borduniisathudeyaun3dlysluefn Fuller, 1989) 1A
. s.%mmﬂﬁﬁdluﬁﬁﬂ Lactobacillus 8WA L. acidophilus, L. crispatus,
L. gallinarum, L. johnsonii, L. casei, L. reuteri, L. amylovorus, L. gasseri,
L. paracasei, L. ramnosus W% L. fermentum
" ﬁ';mmﬂﬁﬁ o1udTiet Enterococcus laua Ec. Jfaecium Wa¥ Ec. faecalis (‘ﬁﬁﬂ 24%tin
s wugnineglulild Streprococcus)
» FouuniiGehiita Bifidobacterium mwvmwmmﬂuqﬁummm@auﬂ? 115
Tuledin dnfusazaiine:Tadiaua aewufues Bifidobacteria ANIZ uafd ey

ﬁ‘l%‘luﬂﬂﬁ' aduazAufe B. animalis, B. bifidum \\Q% B. infantis

B.

' 14 t4
wogaun3d s luTeAnenfseglud ididaunsd 1d Ingdwadadiunisn dwidi

PwdeseTsinpanmseTmsTinnYiz Tom! 18us nsaeedl Tu ndsem Imun Sadud
amfSuzsrsumnanmeriin uaznsauanan mis3ar, 2542) B a3t Tus lu Tefinds
mmsnﬁ'vf‘j”’emsm‘?qﬁuinmmﬁ;ﬂQﬁuﬂ‘s’e‘fﬁ‘lsjnﬂuﬁﬁmmﬂﬁ' unzuuafiGeiinldems
Uity 154 Salmonella Feerurs oyl lumaRuemis UsAniamuesdeqaun3dils

o) A o) - 1 o A’
luTedn ipsninmsadisnsa msedeasuunmes lodu (Bacteriocins) iddadiuge

add

unidnneldifalsa naznisdn ldmudse@niamessssuuadngliquiulse
@ 5 o ) @ .
Foqdun3d s luledndeaths - galactosidase Silutlse Tumidmnuyue (Wunwisa
et al., 2002)
&' a o o a .
weydun3d s luTedn Lactobacillus acidophitus Wag Bifidobacterium bifidum
A © bl o ] (.24 J =~ L. “~ A
Hudeydunididuninnldlundasusiuuninimiuidesdunid lundn ilesnd

y
AuanYME AsH

& Lactobacillus acidophilus
FunuafiSesiiaunuin wadddnuuzdluwisdareuy wadersegilumadifie
£ v
dlug niedumedug Imsnlinhaaisn Tse (Hexose) U1l Homofermentative #on 14910

d11dvesnuuazdad 1hn uazdosnnsauasnu (Kandler and Weiss, 1986) niguanTn 148
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U

1992)

ud 15-45 osrwaidea dadlunuafiGofiveugumgiigs (Nakasawa and Hosono,

UseTomivea Lactobacillus acldophilus

1Y)

2)

3)

4)

%’nmauaaﬁumLgaqﬁu‘n"i61'7"10gi,mﬁﬂiussvum«ﬁumms uazmsmuﬂwﬁ’;a
Tsnfidademeszuumaduemisnaludalisiauaz lunasananes (Gilland,
1989) L. acidophilus vianeaenufeansadunsiziarsdffous1d wu L
acidophilus 11088 oA Lactacin F W02 L. acidophilus LAPT Waa Acidophilus A
Hludu (Hoover and Steensen, 1993)
muguszaulTum Innmpesoaluiten L. acidophilus WewdayivTaogly
anmiimunzey fie 1¥een@iou (Anserobe condition) uasiiid (Bile) v
dalseney szanialdimamansoald (Gilland, 1989)
Montes et al. (1995) naneslduufifide L acidophitus Wwiiin@ Lignsodes
shaauanTaeld wuh L. acidophilus weilfmljsnnuasalunisdes
ﬁmmnmn‘lmﬁ‘luﬁﬁ"lﬂmmsndamﬂmauanim'lﬁ'

-

. . . o \ -l )
mIAeMuasAauFazmIAan1sNARUY (Antimutagenicty) danuaftFof

afunsauanfndmlngamisodedmuasnensi§eld (Gilland, 1989)

Biftdobacterium spp.

ﬂ a = o 3 iﬂ v e * ] 3 ]
AJUUHAITYTUALINTUTIN aNHUSIHADL u;ﬂ;mmwmﬂgﬂsmn U UNITU BN

Und wadweuvetilneSeaunay (pointed end) (udu uazdedadivuuaiGodszmnn il

a . : t a - P o a a P a
89NFI9U (anacrobic bacteria) MiteTgyidn Taluanmadosndiou wigduTaldangungl

37-41 seraiiee manuilunadie pH) fimuzaylunsioanTafe 6.5-7.0 lunsy

o o o & aa - o .
1 pH 4.5-5.0 %50 8.0-8.5 ‘mJfm"mTaﬂqiﬂﬁiﬂsﬂuﬂsﬂewmﬂtmzﬂﬁmmﬂﬁﬂuﬂﬁﬂmu

. 14
32 liduasinfueulaoenlad (Scadovi, 1986) gndunuluniusnlidl a.a. 1900 Tay

Henry Tissier tiseraniutosal §iidn1sihenaed (Pasteur Laboratory) lugeniszasudnnisn

(Huges &

3 [ d
Hoover, 1991) Bifidobacteria 9zi5u3gyauTandeninmsnlasuruueinu

4 g ) a 4
(Wi9991atunT N-acetylglucosamine Eluaisnssunisiadauiula (growth factor) el

< { o :: Lol A J
Wsuannangaludemsnnntiusslilsunaanauiionguiniu



dszTuwrives Bifidobacterium spp. (Huges & Hoover, 1991)
) A a o da v v a '
1) $nuaugaveueqdunidiiondueyluszuuniadueInis WU ALqUNTT
L o~ 4 = - . . g0 A
i5oau Tnusaye Infinesdu (Coliforms), Enterococci UaE Clostridia 1uninh
[ :’ v ot Ad 0=y . . r ¥ o 51 -
TaFniwnud waliafsuia Bifidobacteria QU115 0ABATUAIAAITB IUTT UL
MuUAUe M 148
:; s & t T A hl o
2) ussmentsuiiiatananlng swifiowransenielundaouled B-
3 L : L4 1} Az «a o
galactosidase fitoeThaauan laadedu lngwulunuenaeFounzomsnm
3) anszauilSina Tammwesealufon nalnvssnmsansedulamamesealuion
184 Bifidobacteria &4 liusiFa uatin153§oflinyfiu Bifidobacteria udaszdu
Tnimaesenluifoaveamyonas
[ o a o - A - | é = -~ 34 L=
4) duasizmaniiui ldrateria wuindiuiinils, daes uaziivn s2MeImdum

A 74 b o = <y \ 11
Woorfvagludld Fatiuzgngatuediedng tnginne

" ondniussznhadeqiunidlofdniudestunidlysluTeRniaesniia

Tnealn@Auda Bifidobacteria tfvswfia@erszinsgy 14 luidsinlunudr ladldwaueais
nIzquMaeTguAy Inasludae nsee1 Bifidobacteria m?tg"lé’ﬁ%u%nmwﬁeﬁa AITHAN
WeuunfiGeuanandnyiianialfiosysudas sx4aeld Bifidobacteria w3nyldady S
Streptococcus thermophilus N30 Lactobacillus acidophilus Wo21939)33u U049 Bifidobacteria
1 Lactobacillus acidophilus é‘faﬁnmﬁawuuﬁuiuﬁmmsdmﬁ?umm‘s‘m;ﬁu &1 (symbiosis)

®nA28 (Hunger and Peitersen, 1992)

2.2 Tufda
ad a o Lt Qs : A 3’ a o 4 & a
TaRse Wundaduain 1dnnmsniniuy uievhmuiivilSuinvewds Fufan
Y g A = & o o o [
maAudeuunfiSeuandn aewugnguuan Inundade uazaasllaneadd asldiuuuuas
Y A v A a o 4 a { Y
T iRansnln Weiamsndnisogdunidmusawdouhaauan Tnaluuyiddiv
asauandn aull pH Wiy 4.6 Tnali 1us@uluuy fis 1ndu (casein) anaznowiluduuy
Ad Aaw $ o o 4 A4 . ] 1
(curd) TR ToRanfidnymzileduianaudenanas (semi-solid) fgaAmeomisgaiiodnn
Tufisnasades dunnitiuaasssun (35an uazgilu, 2541)



2.2.1 mautlsilszanveslufdn

1. msuisdssinnveslonsananasgungrune (legal standard)

297178 ungaun (2532) wisdszwnvesTuffanmasgungruiovesle
A4 Susuesilsznoumuniivewdadaat wu wediudlutu Yiinnueawdsdt
Tai%e Tusiu (Solid Not Fat ; SNF) S veienanua ATNUINTFIUVDY
FAO/WHO fmunlfutriiavesTodsamuSu g

L1 ToRdasia oty (Fal Fan Huleffanfuiuledugan 3

wWosidua

12 ToRdaaiialututhunats (Medium Fao dluTodfafidySuinlady

Yszanm 3 84 0.5 Wedidud
-4

a N a a a o o 3
13 Tofdavdialodudr ow Fat) 1Julaffaffsuralodudindt os

wlosidud

[} ad sy =
2. msumﬂszm'nmaﬂmﬂ‘smmmﬁmswaﬂ
* ad -y o L) Ag o,
ansmuieTodsa lddlu 2 wiia (351781 wagfeun, 2532) Tastuedfiszuy
a J w
mswaauas Insserdanesmenmueswinianaznou (coagulum) AT

4 1 o o
2.1 1 Toifsa (Set Yoghurt) iiuTaiffanfimaussgiufindams@ugdunid

A,

udayunidudaiigdunidfeanisninnelunisuzussy shunguani

]
4

o & o A a ° P o
anazneuh 14 anyaziudsnunad welanudiimsundouiiezin
e

'é . as 4 [ Y &

2.2 anes lein{a (Stirred Yoghurt) lundasmuain idonndininnisniindgs
a & ™ o o 2/ o Y 2

waaumeludaminSsudeouds anduihwiilduiananaznou uan

niousnfudesunzh liiduudinsg

3. asutlalszinnuesJuddaaudaunenduse
ansourieTeidsa 181504 3 aiia (Tamime and Robinson, 1985) AANYMIENAY
sor daft
3.1 Tufsaniinsssun (Plain 30 Natural Yoghurt) fu Taiffafindnldamd3
Sudy Srnler duleddasssuni hifimsdunausaniosnldalal
32 Toffafilqusedaena s (Fric Yoghuro Tuffaviiafiaz1dannsiy

wa tdaneq wazas auvuas il lu Tuffasiiasssum



13 Tuffafilgedavarsdaunsizd (Flavored Yoghurt) 14ninnrsi@undusea
uazdunudauvewald Seeroute1dsn 2 uuy e uwuade Fadu
Toddaitiiona inensnsznweghudoTosa Tnstjouded e 19
IRATATIAKAL 289N HOZUUUF LA ﬂzﬁsi‘fﬂwn“lﬂagﬁﬁﬁunwuz U
du durlzsn A3 amrewedd nafulsznuszdesnuliionn luas

Tunsadfudeneu

4. msutalseinvesTunsamunszuaumsnaemsvan
annsoutia T3 ldidu 3 iia (Tamime and Robinson, 1985) ANATTLIUMS
udsmansin dail
4.1 wienoedlsdToifisn (Pasteurized Yoghurt) i TR fafidunszuaunisls
anwdouTaenammedlsd fgatszasdiitetaognminsou 33808
walido paunidlulefiagniaeludae e duafiguamanas
uwrsgafenausssumaveslfsa
42 ToiR§andouay (Drinking Yoghurt) 5 liidafifinsweusindou niorh
wa Iudsnrnmandn I8 o fafitanvasmarfimisonnld

43 Tofisadudu (Concentrate Yoghurt) 1Huleifsaiilinisssinsvoaumal

‘ ¢
a4

o

vedauifieglulofsade ldeui il uinvosufeianun 24
d 3 4

alosrua

44 Tufsane (Dried Yoghurt) 1uladdafirunssuaumsirliudsanidl

14

anuniunasiySunvewioionua 90-94 wlosidud

45 loanSulufisa (Frozen Yoghurt) iWiulodmian laseadumemenimade

=] ] 4 Ay o 3 ¥ = v [ o ad
lornSy udoedsznounagIsmspdnsauddusudemsvyadeiu Tufsa
1 A 1 74 4 L4 y A' L L]

Faufuand et uae ImMsmueveInsiiu iiveimea uasusudelugg

a A A o St o
Mevesnsnanive 19 Idnaaduaintdnuuzaae leansy

2.2.2 daweanlumswanlifidn (Yoghurt Ingredients)

ad o

] L4
daunaunriiah IflunssiaTonsafinadequain lofiaf 14 marzasiiu
A a ' P & o - 1
ol 18 TuRfanlguamd daunauilfezdedinunmddis seiagaunlddeslaidiae
o & A L] L
wlanilasy daunauddgnld 14ud daumaudsennuy asldnnumnug asldanu

b d
AR uazs%aqaum’%e‘f #4981 (Tamime and Robinson, 1985)



i 4 ]
B daunantszianuu drunaundnussTofsafe tuunazdrunanii ldan

i 4
° [

iy 5y uusandeutiume meuum msusaa niemauundudu ndwe iy
#u mswanTodsaluiud Imsidmaunaaumuunaanse Tlsauuududy
asltl e 1R TAdainesd niuadlinenoenfireuasildndusaves
Toiisn ligonuafival

»  msldnom i Undduaslulefana ldne Tufindyaudentuse nie
duasluluninsssuariianau eailseasdvesmsduarsinanunaud
euatsnrumFevesTuiia ﬂ?mmmﬂﬁmmmmﬁﬁum"lﬂﬁ"mfuagi
fiu sfiavosas Wiawnu anureuvesdus Ina wadamsﬁngamm?cg
voudeAunse a3 linrumamiitonld fe 4lase Feeradulugndn
glnsanterndoududud 1 daumsldnnumanfilindeaudiconh
ueail Iy (aspartame) Wi@UNRINIZUIUMSHEN Tnsdvas 1 Weadndes
widu diosmnuomumudaTmvaannnglasalszae 200 i

" mslinnuneia daulngdiulslnsaeanssd (hydrocolloids) lAuA waidu
(gelatin) WIL9ANA Tuderase (pre-gelatinize starch) A0 (guar gum) Tana
Tiufu (locust bean gum) AITTRUUMU (carrageenan) UALIWARY (pectin) 15 1¥
amnedaiinthil feif
1. ﬂ%’nﬂiaﬂ'nmfiﬁﬂuﬁzﬁ'nymzﬁeﬁuﬁmmimﬁ{n
2. suguaranntleslumsifaavesaines lunsa

ﬁ o [ :’ o .
. H9NUMTUENAIVOIUIY (syneresis)

W

annsalfunuveadeluvnuaz Tudun 1 Fih iddununskandias

n Foqdunid lavunddludelunguuuafiGouanan Aenldfunin fe
Streptococcus thermophilus WQS Lactobacillus bulgaricus warunulusasigau 1:1
14 2:3 (Spreer, 1998) uag 1:4 (Schmidt ef af., 2001) Fakanuannsnlumsidoy
shemuanTaald twanmzi hifieenBioy (anserobe) figuvgdilszans 43 0esm

waen Ugisemsadunsauananlnudoqduniinides uaaieniwi |



Lactose in milk

4 1
Cell membrane Galactoside and/or lactose phosphotmnsferase
[ Lactose. ]
B-ga B -pal
1 {
| ) 11 1
ﬁ-D-gnlactose v T) = glucose Galactose-6-P
l (Galactokinaseose) : D-TAGATOSE-6-P
Glucose-1-6 > Glucose-6-P | PARTHWAY
\
Glyccraldchyde-3-P - ———— Dihydroxyacetone-P )
i EMBOEN-MEYERHOF PATHWAY
y H
‘ \/
Pyruvat
: y Lactate Dehydrogenase »| Lactic
(LDH) Acid

P o o ﬂ a 4 a o
mnunt Llﬁﬂ\?ﬂ'lﬂ‘l.lﬁﬂﬂﬂ'lﬂ'lﬁlmﬂIﬂ’s’ﬂ Uﬂ‘iﬂlmﬂﬁﬂiﬂﬂl‘nﬂ AUNIY Streptococcus
thermophilus W0 Lactobacillus bulgaricus

#1341 : Tammine and Robinson, 1985

] 14
v 1 snse@eudulfisound 14
Lactose \ Water S — Lactic acid

(C,,H,0,) (H,0) (4C,H,0,)

Iﬂmé‘?aQauw‘ﬁ‘é'ﬁgaﬁawﬁﬂf:ﬁamfmﬁ'ﬁ“lumssﬁ’enquﬁu“luﬁ’mmsdam?nms
wigauTa Lﬁaﬁu%aﬁﬁuw‘%’t’fﬁmawﬁﬂmagﬁmﬁu Streptococcus thermophilus 92318 1y
ﬂﬁﬁ?mmmﬁmunszﬁ’i pH Wiifiu 4.5 Tnsadesidsenouseine (Volatile compound)
15U nsaneiNin (formic acid) uagwAnman1iueu lneenlus (co,) senumeusnirad Tu
ANILANANAUNTUNTNTYVON Lactobacillus bulgaricus wozan WiAamsadnsaosii Ty
fituiluson 3193 ques Sreprococous thermophilus 1Aus 278 (valin) 3 Tofiu (threonine)
uazi'lsTeflu (methionine) Harfu “h.gifumun*oswﬁm‘lmﬁ%’n pH flanasdidsiififants
anagnouveundy Fullulusdundnluundusadiufiudouduuuitinuns iy diy

nsnezdl Iuntinsadunzddeseennezuldoundas Ul undusammizves TuRda



a A A o a ad da A 4 A
L%ﬂqau'n‘%éﬂﬁmammmmﬁmnms%z 1R Tuffaifinduazein ndusavsinsaiie

uiu wazRais oY Lﬁaﬁmmﬁmmwzmsﬂsﬁﬂﬁauﬁuuu“lﬁmiLmz'ﬁﬁmmz'lsimsﬁ‘lfnfﬁ
wisslresnduuiilufin nieestiminssaeuguammunil Tasmsiaanuilunse
Shudu SrluRsadlsauy Anuududadiudoun Sfe nielisnuazadiedude (ropy body)
dew Ay ldauuuen Lsazanﬁuﬁﬁﬂymzsﬂmﬁuq uﬂmi1§s§ﬂq5um§'é%ﬁﬂ5u
Uztluandae

2.3 Toan3ulufin

Toansulunsadundadusiusuielsznoudedunaundioloansu norunaiuiy
nnuSiuazesiilsznevuluntsnia leandufideedudunaufaugaues loaniu duldud
Tugiu mqumu"laimuﬁ'uma (Milk Solid Not Fat ; MSNF) thma misT¥aamnsiamdonia
Tlawed uavansaelidmnmusmiduiloderfuniestadiviess s'wﬁ'mégi’aqﬁuw?é'
Toifsn fio Streptococcus thermophilus W0y Lactobacillus bulgaricus ﬁfl'sf ulums L’ﬁllﬂ’éuﬁﬁ
IFunAnFaT Tavendvdulssnouseg i ludunauinsaPemlssneunannsad
Taszime (Non-Volatile acid) fidhéigyfie nsauanin ‘i']'lJ'Vi‘lﬂiﬂ"lwgaﬂ uenTINadFunTH
asninmsdszneunannsafissmeld delinamednlszamduia wu nsarlesiin uag
n3neziwan Wiy

¢ [ - A
ToanTu lofsailundadmainidsura lusdutlssuin 2-6 WosidFud uaziile

b

wsewmiisunu lofsariasssuarstdsuaiimauaz aet laye /o5 ad 1Wweslu
o 3 L=} ad :’ ] o IR v ¥ o

sedufigandt loanSuloffadsigrim lisudume lideend: fovas 825 wasiisniy

ilunsa (Titratable Acitity ;TA) hivioenin 0.5 (Arbuckle, 1997)

223 nramialszianveslonnuleda (Tamime and Robinson, 1985)

1. Soft frozen yoghurt '
dnumzndnsuaiaziiouy a1T01895% (%0vemun) Aoudied fio 5060
wlefifud azmeda uosndenniluduniadusilunsosileaniuldidusa o2

. Tgumgidizinm -6 seruwaiien ussuazsmiediuiilaolidumsild
1998 (Hardening)

2. Hard frozen yoghurt

dnunzniasusiesuiauazuis azated1 %Overrun gerlszuta 70-80 wlofidu

e > aQ -4 A Q - d L]
wivorndulundaduatlumsosiiloaninlfiBuiaszussquaziindy
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ASELAUNS Hardening igaingfl 25 esruwaiiun tio liudasusiudedarou
pond MUY ‘
wONMING Arbuckle (1997) 18uislszinnveslonniuluffnnmetsenovuns
sedu vt 3 szion Ao
1. lesniuloffaialy Ussneudrelatuundesas 3.25-6.0
2. lorniuTeiRsn lusud Usznoudae luiuuudeeas 0.5-2.0
3. loarduTonda Wi e Usznoudre luthundinifesas 05
sl lernduiinadednumes loantudunduse deodusa uazdnvaizmsazae
Taeria 1l Tusu u Torn3uidiu lutude Wnausaany uasdimidiiflugiwindu (Ravor
carrier) TAnas T dnuaziiuveuileloaniufasnmamenduuosiialviuuazvutn
vouflaluiu msifia Insetreveudta ludundannnis Telud lud msReimamuisad i
wademensgl1ddomiusadindauss uenntl luufaduaSuli learduiuns fa

msudadald

24 mituiifetes

 Hekmat and McMahon (1992) AnIn20g350AY09 L. acidophilus W0 B. bifidum 1u
TonnSu Tashnsmiindunauueslonniudae L. acidophilus woe B. bifidum ud7deihadu
losnfy mevdsnstiudiunanoslornsuvsin as291 L. acidophitus 14 1.5x10° CFU/ml.
Ung B. bifidum 2.5x10° CFU/m. mn&uﬁﬂaﬁn’%uﬁ"lﬁnﬁuﬁqmwgﬁ -29 paAnwaEye 1
i 17 fulad wneseseuRegTEnve e gANEE wuh Tiaswedsenvesyiuridae
L. acidophilus 4x10° CFU/mL. 4482 B. bifidum 1x10' CFU/ml. Tng pH veenanfaain 143uns

ouiunndus Inawiiy 4.5
Dave and Shah (1997) Anmnatuegsenveuteqdunislofin uaziFoqaunss
Tuslulednseniensndanaznmimdiunal 35 Su uluRdafrdnnndeqdunid
#5931 4 vila nud USumnse pH wnzaSuaeendioutiinng Iuvesnsanasuaz gy
adwfuszniumssdauazmaiiu lafsa vazianunduduveslelansuesoonlad
il TR fafnaa i aunions L. delbreckii ssp. burgaricus Wudaulszneu
_ msr?;a.l*ﬁmq‘mnmtgaQﬁuﬂ‘*?tﬂﬂs"lnTaﬁniuszwfiwmsnﬁmmzmssﬁuﬁzﬁuﬂgjﬁ'wﬁmm
BogAunitnldtay ArueyTenves L. acidophitus w2iRuadoIRuSMIUYES L. delbrueckit
ssp. burgaricus ynuz bifidobacteria HAIMNUNIUAD L. delbrueckii ssp. burgaricus 8@
ﬁm%’m«i’?aq?\uw‘%’tﬁﬂsTaﬁnﬁ’:«ﬂm%ﬁﬂﬁﬂzﬂﬁsamjmﬁuiuImﬁ{ﬂﬁﬁﬂ?mmaanoﬁmu

Woond Tasgungiilunisifulinadond1uegsonuns bifidobacteria ud laifinade
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L. acidophilus dwumanfountasvealfinania pi UHinaesndisuuns lelasiou
wlefoanladszniumsfiuii 4 uaz 10 semwaden T lndfsefunin uaswui
s%aqﬁuw‘%e‘fﬁu%‘ﬂgﬂﬁfﬁﬂﬁﬁaﬁﬁmm bifidobacteria nANY 3 log cycle nmBnadedudy
1A 10° CFU/MmL,

Ravula and Shah (1998) AnwinauegsenveudeyiunioTeen (L. delbrueckii ssp.
burgaricus Wag S. salivarius ssp. thermophilus ) smzﬁ‘?aqﬁuw%‘tﬁﬂs"lniaﬁn (L. acidophilus
WaE Bifidobacterium ssp.) 14 fermented frozen dairy desserts fseguarududuveaiia
8 uay 16 wlefiud uazaIUAnAYDS pH 4.5 Uaz 4.0 nthufundafusinigaungd -18
pagaiBee 1Wunat 12 dla Wy ﬂ?mmv‘%qﬁuﬂ?ﬁmﬁs’waﬂm 1 log cycle @31
ﬂ?mmé&;aqﬁun‘%ﬁﬂﬂuiaﬁnaﬂm 5-6 log cycle Fuflummnanmsmaiuvesgiunid
nnnszymmausude anudhifivveeendiouitifetulussniemanin amidudue
dhanalundnfasiuazszeznanlunisdiy ud p vosndaftuat Wilinareniinegienvos

tg I A d
990 UNITY



UNA 3

FEnmseufiunisnaasy

3.1 Tnghy
uugawiaees lad Tvifu 1.2 wefidud
yauume B navewiionn 96.27 nleddug
Asuwimend e vy 35 nlesifud
IWARAY ( Food & Cosmetic Sytem Co., Ltd.)
ool ladfres ( Chr.Hansen, Malaysia )
shananse
L%fgﬁﬂﬂ?ﬁﬂﬂﬂﬁﬁﬁﬁi%ﬂﬁﬂImﬁé"ﬂ (DVS-Freeze dried) (Chr.Hansen, Denmark )

tg = (=) =
wegaunidnenan lals 1uTedn (DVS-Freeze dried) (Chr Hansen, Denmark )

3.2 mandl

32.1 aseiidmiuinszvauail

Twden laasonlyd 0.1 uosia (AR. Grade, Merck, Germany)
Huonmau 1 wosidud (AR. Grade, Merck, Germany)
PNausnsnsses (AR. Grade, Merck, Germany)

322 msefidmirimseiaugunsd

MRS agar (Oxo0id, Australia)
Maltose (Merck, Germany)
Tryptone {Oxoid L42, Australia)
Yeast extract (Oxoid L24, Australia)
Tween 80

di~Potassium hydrogen phosphase (Merck No.5104, Germany)

Sodium acetate, 3H,0 (Merck No.6267, Germany)
di-Ammonium hydrogen citrate (Merck No.1154, Germany)
Magnesium sulphate, 7H,0 (Merck No.5882, Germany)
Maganese(II) sulphate, H,0 (Merck No.5960, Germany)
Agar (SO-BI-GEL)

Glucose (Merck, Germany)
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Glucose (Merck, Germany)

Dichloxallin (Sigma D-9016, Germany)
LiCl (Merck No0.5679, Germany)
Cysteine hydrochloride (Merck No.2839, Germany)

323 gunsaluaziniesiie
MloFUALITYUIAAINY 5 BAT
wan ldemsai
BRAIUAUYMUNYI(weter bath) (Memmert 100 °C, Germany)
in3oase v meaiion 2 A (Sartorius, BP 31008, Germany)
m‘%‘aﬁm‘ﬁ;ﬂﬁu Wef(Texture analyzer) (TA.XT2i, Germany)
insoeihuiwa W (Blender) (Twist, Philips)
insoert leAnSuvIIARIINg 3 N3 (Fortunate, Thailand)
Lﬂéas‘l’fﬂﬂ’nmﬂuﬂiﬂﬂ'w(pH meter) (Inolab level 1, Germany)
é‘ﬁm‘lﬁ;ﬁ)(lncubator) (Heracus B 6420, Germany)

gremarafinuing 4 9aud wiouidenaafnaiia Iwdenau

33 38mnaaes
3.3.1 FoyAuyadildlumsnan luffauaz lonniu lofda

wanloRsnuas Torn3u TuAfn nindoyaunionemsds &l

" (30 5. thermophilus uag L. bulgaricus U31e 0.02 ledisud (Taetimiin) e
Tadundndmsinaugy

" (305, thermophitus une L. bulgaricus U301 0.02 wodidud (Tnevhmiin) uag
L. acidophitus st 002 wlodiiud (Taerfnin)

® (50 5. thermophilus U0 L. bulgaricus U311 002 wlediiud (Tasvimiin) uas
B. bifidum a1 0,02 wlofiiud (Tneniwiin
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332 nszvaumswanlaninuag loansyTufsa
332.1 nszuaumsnanlufse

14 ]
guiluuNgungll 60-65 asewaiFyw

l

a °y % :' o : "
@Buvnauum 3 wesiua(laeimiin) waziiea 5 nlesidud(lasimiin)

l

' &
duTe1ud ludrasaauin5e Blender

l

Taarwiounigungil 85 asmuwaidoe 10 il

l

mimBusnfegungil 43-45 osrnimaiFoer

l

a dy L= o
D §aUnNI g

l

wieledae dreazilszum 70 ndy

l

- a a o
‘Ull‘ﬂQtu‘HgﬂJ 43 BafRee WU S %QINQ

l

ltBuuazifu TofRfafiguugll 4 ownwadoe

d’ a ad
MNN 2 UAAINTZUIUMTHAR LOLATA

i Spreer, 1998



IS

=y ad
3322 nszuaunskan losniulonia
1 9 o o t 4
nan loandy ToRsantSua luiu 2 uaz 5 eoditud (Iaevimiin) aell
J °V é ~ =
guiuigungil 60 ssruyaiden

!y '
Ngungll 60 orusay

Ui
IANYISHUA wusuudaniulidhiu
t 2
A TaTud lusires BUreuNke 1haa wazaed ladfres
l wery I fusuazate

o .a
Taaufoungungi

9/ J 7Y

Wanufoungungl

85 aeraliee 10 wIf
85 pararied 15 U

MliEuouds
- T o 4 o
QUUQL 43-45 DIMUBRITHEN suleludludiyes
a A’ a o el
A iauw“s’t‘f Mlmen
1] ﬂ' ~ 1] ‘:' oy
vuigungil vufigaungil
4 DIFUBAITUE WU 46 4 1U4

43 DA UHATOE U1 5 92 N9

d4 A
Pungungil 4 ssrwaiien

hlensmnnudsaRuannaududiuues loansufivunda

PuluwTeeinloanTuuiu 40 wii

us3qlddae d2wag 70 Ty

d .
udufufigungd -25 oerusafon

/A 3 waaenszuunsHas leansulofse

fun: Spreer, 1998



333 AmnmmeSquasneAnssunsriansavosdogauvisdluseniumatiyTufsa
ﬁnimﬁ{mmﬂﬁ';aqﬁum‘%t‘fmams%ﬁqmmﬁ 43 perwaidva udiquiediaite
TnTzdguAYN 0,2, 4,6, 8 Uag 10 F2 T amdiy
3.3.3.1 Snmziganmaund
" dnrudiunsa Taslnmsadumsazmsnasgu lndenleasonled
At 0.1 wodtn Wuerdmaududufinmes (Schmidt e al.,
2001)
" oH &unTeasanudiunsaaie (Schmidt er al., 2001)
33.32 Jmsedgauamaugaunsd
® ylSurued L. bulgaricus Wag S. thermophilus 1907 Viable plate
count 111 pour plate uua1n151§3~u§a MRS agar ﬁuﬁqmmﬁ 43 3amM
oo Tuanm1$oendion um 72 $2 e
B S Lactobacillus acidophilus 1A83% Viable plate count
L1141} pour plate nummsx?:ﬂm?;a MRS-IM agar 594 maltose
(Chr. Hansen, 2001) ﬁuﬁqmﬁgﬁ 37 sepuaiiiod luanmiioensiou
wiu 72 $2 e
B ySuINYOS Bifidobacterium bifidum 1a87% Viable plate count Wi
pour plate HUBTMITIABUAD MRS-IM agar  32Uf1U Glucose,
Dichloxallin, LiCl #8% Cysteine hydrochloride (Chr. Hansen, 2001) 1is/fi
aungdl 37 esmmaiioe Tuanmwideendion 1w 72 42 Tue
' quamwdazetwimsinszimiaonaassas 3 47 mn*tfuﬁw%y,aﬁ“lﬁ’nﬁﬂu
mMuﬂmmm?aﬁméﬂqﬁuvﬁﬂmzn'iwmsﬁuimﬁ{m uaznsanuFuRuTes
Wwunsademanudiunsauas pH luszniemsin lofsameonisseznni

manzaylunsnaa Tofse

334 ﬁﬂmm‘luag}samm Lactobacillus acidophilus W% Bifidobacterium bifidum u

Tufin

a ad 4? a ~ o o o a a ]

wan lefisanindreqdunidnemsd Taoifiufigungll 4 ssmaiFoa udniun
= 1 A [
Anrzdguamiudrsszesnamafiui 0,3, 7, 11 uag 15 U

33.4.1 Ansevguamanuni

* dnrmdunse Gmsiude 3.1)

oy (Fnlude 3.1)
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3.3.42 JRTEvguUAMAUMEA M
" auuriuvesiuTensn (gel strength ) Tagld Texture Anatyzer {u
</ 3 A o -
TAXT2i Jasmsei¥a probe naaslulofmiiuszorne 20 fndians
(Modler et al., 1983)
= o ] ~ney a 4
INTRAANUUANA NN NTDAYRIHANINARRIN A U RLaE A umean Taold
UNUMINADDIULLL Factorial arrangement in Completely Randomized Desige (CRD)
33.43 Inswdguamdugdunid Gimslude 333.2)
33.44 AnTedquamdssemduia
Y ad Y o ad Y
nagoumssaniulufsavesduilnnde3inisidazuuuanusey
' (Hedonic Preference Test 7 scale) UAZIATIZHAMULANANNNADAVOIHAMS
naapanmulssamduds Tnsldununisnaasauuy Randomize Completely
Block Design (RCBD) 11/5ouifisuna1uuana19A11n8en2e Duncan ‘s New Multiple

Rang Test (DMRT) 1ae SPSS version 10.7 (1999)

3.3.5 AnvianinaveslviululesnSuyluRiadonuegsenves L. acidophilus waz
B. bifidum
wan'lorndy Tudfnondoyaunionansd Tasldusuaes vt 2 seéu fe 2
une 5 wofidud (TneimiinvosdunelennuTuRia) nmufiufigumgd 25 een
waded dudinnedganmlugessezng 0,7, 14, 21 wog 30 Tu
33.51 Annevguamdmgaunsd GEmslude 333.2)
33.52 Amrerguamdlszamdude
nagounisueuiyulonnIulaififnvesduiInadle3insinazuuy
771981 (Hedonic Preference Test 7 scale) HAZANITICHANUUAAR NN A AYDS
noantsnanvInduldssanduda Tagldunun1anaaoeuuy Factorial
arrangement in Randomize Completely Block Design 1UFeuifisunaiuunndis
ﬂ'nﬂﬁﬂﬁ’w Duncan ‘s New Multiple Rang Test (DMRT) Tne SPSS version 107
(1999)



uni 4

Nan1sNAaAZIN1saiNaNIINARDS

4.1 wamsEMINASIguasNgRnIINMINAANsaveadegiunidluzamanlaRdn

vinnsmanesawde 333 Weduiresafievhnmsdnszigunmdnund uae iy
369N 0,2, 4, 6, 8 uaz 10 41T mudrdu

wuh anudlunsanasdniyiudeldnmmety TuAfauntu s pH
anas ieesnnifnd§iseimsninveadeqdunidlafa iFoqdunidlusluledn
L. acidophilus s'mﬁm%m)ﬁuﬂ?ﬁmﬁ%'nuaz B. bifidum s'auﬁm%a?ﬁuw?ﬁmﬁ*fm Feamnsn
nlanhaauanTnalusl¥dunsauanin Tﬂuﬂﬁﬁ?mmsnﬁ’mﬁﬂfuaéwdmﬁawaaﬂ
szeziant 10 2 luefidimsdianed szoznarlunstylufsalinademsmiansauandn
(P<0.05) voadoqauviflaRfaunzidoqdunidlus luledn TnudoqauridleRfaing
Nﬁﬂﬂmﬁfhﬂ'ﬁﬁﬁiﬁ?&%ﬂqﬁum‘s’ﬁﬂs"lu'laﬁﬂs'anﬁ"w dun3 14 B.  bifidum S
Woydun3sludva Tnsndanseafigegalusisseznamsinfondy uaaeh lunsyy
Tﬂzﬁ'fﬂﬁﬁmﬂ%&gaqﬁuw‘s‘zﬁﬂs"lviaﬁns'mﬁnﬁ;m;ﬁuw?ej'imﬁs’mﬁ”‘u uennneziinisnie
nsananRnnINFeyauns TuRdauda Somu L. acidophilus snandansasandnlf dau
B. bifidum TN AHAANIAUBTANUDS NTALANAN 1A TUBAT 1IN 3:2 (Huges & Hoover, 1991)
Sohldmmmdunsageniufietms1¥idesaurislusluTefnimdudodunic lufia
Fan il 4 4oz 5 FINAN1INARBIRINGT ABAARDIRUNINISEUD9 Hunger and Peitersen
(1992) NV L. acidophilus W50 B. bifidum Lﬁam's‘syi'mﬁ'mgaqﬁuw‘%‘ﬁmﬁfﬂﬂzﬁms

&’ U L = = o«
enyuiuludumsdaaiuninesydu e
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1.80 -

1.60 =~
1.40 4
1.20 <
1.00 -
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@197 1 1 Correlation (R) Herasanudusiuisevnemaudiunsady pH Tu
1 1 oy d‘ﬂ A’ =y nd l! <~ ) o
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sendnnmtu leddafinnuaeandosiungAnssunsrannsa dshnainstnEudueed
Wnaudeduazinsadansalulinantos dedoufufinmmsiuumidy sefiffumde
qaﬁusmzﬁmswﬁmnsﬂumﬁu suBwammatid 8 §aTue Siadoredunnaslunae

anuilunsaszSunsi
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&’ @ 1 o 3 o o ad
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o B oy " loduier | o - AILUY | MIgBNsY
PUADPOUNTY AU o bl &
YUSAN Tuihn 1o 590
Yoghurt Culture | 4.40:020" | 4.55:0.17 | 4.80+0.17" | 4.35+020" | 4.75+0.17" | 4.55+0.20"
L. acidophilus 430+020" | 4.60£0.17° | 4.85:0.17" | 4.60£0.20" | 4.80+0.17" | 4.70£0.20"
B. bifidum 4.40+020" | 5.10£0.17° | 5.15£0.17" | 4.80£0.20" | 5.05+0.17" | 5.10+0.20™

1

W Snuasdrunau ieduffauasdn saend anuminde tasmsveusuTasm
vosTudiniinanonidoaunitlenin WoqaunidTusluTofn L. acidophilus uf
Soydur3dlonia uaz 5. bifidumimFuFRyAuIETunin fnareuldaziuuntuTey
liuandadiu udﬁu?‘lnﬂ”lﬁ'ﬂzuuuﬂ'nmmmmﬁ'ﬂymzmaasifaﬁuﬁmmzf?fmmmiwﬁ'u

as dad a
(P<0.05) TneToisaNliFoydund B bifidum dnaceulinziuunnureugsga

43 wanrsimnySinedluihdulenniulod fnfisinaren ey senveaisoqdmid
L. acidophilus \\0% B. bifidum

nnnananeade 335 deduiteiuietinmsdnmsiquamdnigiunid vn
0,7, 14, 21 uag 30 U mwa1ay

#T81053u (%Overnm) Mo iasiifiuTues lornduvesdiunasloany
(ice cream mix) ti1099100138ABIMAUITNTINTZLIUMINAR (Arbuckle, 1997)

fi1 %Overrun v8emandnloanIulufsafiseduluiu 2 uas 5 Wefidud (lay
minvesdaunaylonniuTofia) Fuannnideqaunidluffa degauridllsluTodn
L. acidophilus S7fuiBoqdunislufia une B bifidum3 WfuFegAUNIS TR ea wuh
seduluiufuandrefufinoded %Overrun (P<0.05) UAT A1 %Overrun H1kfa s ueve
fulumsndausazade i iinulslsauvesdeyags iesnnindesitlonnsu 143

a a a A o 1 A Aa o P |
VUIAA NN PN 3897 Lmzﬂizaﬂﬁfl’n’iﬂﬂqmiﬂqﬁ']ﬂ')']lﬂiﬂ\?'ﬂumu'mﬂ'ﬂuﬂqq AT N 3
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131499 3 A1 %O0verrun ¥04 loansu Tunsafiszdu lvifu 2 uag 5 Wesidud (Iae
I3 b4

:‘ 1 o < a I 4
dWntinvesdiunayleanulonsn) Andnoinidogdunidloiia

3 y a
Weoqdunidlusluledn L. acidophitus samfuFogdunidloisa uaz

3 v v
B. bifidum3wiuiFoqaunidlofsa vimhudufigungil -25 ossuaaidive

WU 30 U
seau ludiuveslennsu N
av FUAFBIOUNTY %Overrun
Tuifiin

Yoghurt Culture 55.38+3.28
2% L. acidophilus 31.95+4.22
B. bifidum 46.12+8.50
Yoghurt Culture 51.67+2.47
5% L. acidophilus 58.53+10.18
B. bifidum 46.19+7.54

» A A a s o - Al & A d a Adly ad
wamsassiulsuusegauns ity loaniulufianinannniegaunsdlufsauaz
Wwoqaun3s Tuls luTedAnsaeriia TnoweqaunidloniagudululonnSulufdad o Yu f
son s 2 way 5 wesidud H5ua 9.84x10° CFU/mI ung 1.98x10° CFU/mI auddy ué
& 2 o o 4
diofuuidwdiunal 30 Ju KildlSinauseanassumiae 2.84x10° CFU/mI wag 4.17x10°
o w [ A a A ~t a 3 v o
CFU/ml mudfy da¥eqdunse L. acidophitus Gusulnloaniuluniai 0 Ju Aszdu
1t (-] & L] A
luthu 2 uae 5 Wesiiug TUSum 2.47x10° CFU/mI waz 2.49x10° CFU/mI mudIdy udlile
¥4 o o g
Wuwtwdunat 30 Ju fldlSuadoanasoumae 5.32x107 CFU/MI 4ae 1.40x10°
[} o - t 1 oy A’ A L]
CFU/ml Ay d iy B. bifidum as1miy 1dvioend 1 CFU/ml. wud1 WSunadefiogsen
a ad < A& o o I's [] aa gJ
Tuloaniuluninszanasmusseznaimsdiy Woshuins e ranuuand wnNaon laeld
UWUNINAABILLY Factorial arrangement in Randomized Completely Block Design W31 ¥H#
dv [ Y d aa a 1 ' A‘:’ " 1 o V-4
yoa1¥e 32AU luuuagszeznamanuiidninadennuegseavosdeqaunidluluisa
-4 ﬂ' A ar L o/ o ﬁ.
(P<0.05) AINTNH 11 BINOMINARDIAINET AT WALIUIT8vD9 Alamprese ef al. (2002) 7
o ] ‘'
wud seau luduuasihnaluleansu lufsafiufiguvgil -16 uag -28 eeruraidive uu

o ey ] (] &' s ~ a
240 Juliitinadennuegonveuteydunidlus luledn (p>0.05)
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ave: 5%

Ota: 5%
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<25 BaryIF Y WY 30 T1

- o @ W 1 ad A A .ﬂ; £ o o
wanis ez malssandyiayesleaniylofia Mnaanndagauniol
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' o d’ - A d - o 3y = e 9
v aunio luifia Tagnaneunisoeus uueedus 1na 20 nu Awiints Iazuuy
A7UFOV (7 point hedonic scale) ANHMLAIUH N 3T9A AT U ANITOU Lazn3
»

souiuTaosan smininsgvanuuana NN ana leeldinuns naasuuy Factorial
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2 uag 5 wesidud AndanniFegiuvidlndia Weqawridllsluledn

L | g o )
L. acidophilus $wfudegduvddlunsa was

g a o o ad
woqdum3o lufda

B. bifidumitAuy

- “ - . u QEECLETERT

qas 3 1113} %] TaAEIN ANUNY ANUUBU
I3

2%YC | 5.35:020° | 4.80£020" | 4.60£027° | 485:025% | 4.45:024™ | 4.95:027"
5%YC | 425+020° | 3.95:020" | 4.00:027" | 4.50:025" | 5.65+0.24" | 4.35:027"
2%La | 4.70:020" | 3.95+020" | 4.05+027" | 4.25+025" | 4.102024" | 4.20+027"
5%La 5.00£020° | 4.05£020" | 4.00£027" | 4.052025" | 440024 | 4.45£027"
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@ Lactobacillus acidophilus Wa Bifidobacterium bifidum lulein fnuazlonnSulufidn

" msesanmsndaniuIn i n

1.

I3

Tienlensonlad 0.1 wesla
FTwFonlansontad 4 nfu azmwhnbindundanfusinasdiu 1000
ndans
waemg : nrsmardudufiuiuey (Standardization) veslwifen lansenudii
3ot TnunadonlsTasouneamla 02 ndy azmeluthndu 40
Hanans uda lnmsndulodenlensenlyd TnoldfuenmBuludua
wineT
Fuorndu 1 wesidud
Fdtuernidu 1 ndu azareluenTausanseed 95 wWesidud so fianaasuda

v J
U5uilSuasdaeindudly 100 adans

msmaumsnismsuinseiagdund
MRS agar

#1 MRS broth 52 nu azmwluhnses 1 Aas udaiimmdeusuazaenun
ambuiin agar 15 nfu uozunaBenmivema 5 n3u auliazaene nmiuwsTg
Tduaaufs il ifmmdeudiendeimaminleh (Auo davo) fgngll 121
BIATALTET U 15 WA

¥
MRS-IM agar i5oudunauasae 11T

Tryptone 10 nsu
Yeast extract 5 N5y
Tween 80 1 A3

di-Potassium hydrogen phosphatc2.6 a3

Sodium acctate, 3H,0 5 N3y
di-Ammonium hydrogen citrate 2 AN
Magnesium sulphate, TH,O 02  ny
Mangancse (I1) sulphate, H,0 005 N5u

Agar 15 03y



KX

Thdunaudendazmeluinses 1 aas udrlandeusuazaovun
nnfuussyldvanud iidandoudendetmnuduied: flgungd 121
DI U 15 U1
VWIEME : pH 489 MRS-IM agar 4mendsmsdiness lsd winfiu 0.9 £0.1
Maltose 20% (w/v)

$1 Maltose 20 ndy azmenseudnfuinesd 100 Haddes
nniutilnsesiunszanssfisnidend vina 045 fadwas dromailalaon
wouduiufigamgdl 4 eesriwaiiun
Glucose 20% (w/v)

$1 Glucose 20 ndy azawlminsewdnfiSuasiy 100 Tndans
nnihni llnsesnunszaunsesiisiniouds v 045 Tadwas doematinlaen
Woudufufigamgd 4 esmmaiden
Dichloxallin

1 Dichloxallin 10 Tadnfy azatehuinssadmnlinimandy 100
Tadaes nnvhnhldnseshunssatnsesiisnideuda wa 045 Gadwns 420
maiintaeadoudaifiuiigumad 4 sruwaden Towmsiiuum 2 e
LiCl

$ Lic1 2 03y azansluriinses 18 nu e linsessunszansed
sdeudiuinn 045 Gaddas @’1’:1Umaﬁﬂﬂaam%auﬁ'mﬁuﬁqmngﬁ 4 parnaTY
Cysteine hydrochloride

#1 Cysteine hydrochloride 10 5% armeluinseaudalulS s 100
fiadans omiuhllWanudeusaendetimuduleh figungd 121 eem
waiSoeunu 15 Wit udaiuiigungii4 ssrisaifon Serwmsiy 2 Fuand
MRS-IM agar 320U Maltose

1h MRS-IM agar 1 fins umaeuman unzieBmilgungl 47 = 1 eem
e mnvuAy Maltose 20% (wiv) 100 diadtas
MRS-IM agar 594U Glucose 20% (w/v), Dichloxallin, LiCl u9g Cysteine
hydrochloride |

11 MRS-IM agar 1 8#3 YMaouMa? uazﬁq"l’a’wﬁqmngﬁ 47 £ 1 o4
aiee 9IMTURY Glucose 20% 100 {odans, Dichloxallin 5 Uanaas, LiCl 10

1nfians uag Cysteine hydrochloride 5 LGLY
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mamuamlsuansa

% Titrable Acidity

ml

X

g (sample)

3 ] v b 4
#1619 Msfiuanuiing 2 ¥ lusmstulensai 1o Yoghurt culture

% Titrable Acidity

1003 x 3.
9.06
0.30 %

x0.09x 100

a o o d ¥ an 1] ﬂ 75 cl - k)
AT1TNFNANTTUATICHAITUUANA NN NADAVDIA ML UNTaURE pH IUITHINNTG

UnTeiidn Agamgii 43 ssmusaidua Tne1 M1 15MAGR MUY Factorial in CRD

Tests of Between-Subjects Effects

Dependent Variable: TA
Type III Sum
Source df Mean Square F Sig.
of Squares

Model 63.218 18 3.512 9776.005 000
TREAT 8.130E-02 2 4.065E-02 113.155 .000
HR 13.480 5 2.696 7504.434 .000
TREAT * HR 101 10 1.013E-02 28.184 .000

Error 1.293E-02 36 3.593E-04

Total 63.231 54

a R Squared = 1.000 (Adjusted R Squared = 1.000)



Post Hoc Tests
Homogeneous Subsets
TA
Duncan
N Subset
TREAT 1 2
YC 18 0283
La 18 9328
Bb 18 1.0128
Sig. A86 1.000
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Means for groups in homogeneous subsets are displayed. Based on Type III Sum of Squares The

error term is Mean Square(Error) = 3.593E-04.
a Uses Harmonic Mean Sample Size = 18.000.

b Alpha=05.

TA
Duncan
N Subset
HR 1 2 3 4 5 6
6 9 .1900
2 9 4111
4 9 9733
6 9 1.2533
8 9 1.3667
10 9 1.5533
Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogencous subsets are displaycd. Based on T'ype 111 Sum of Squares The

error term is Mean Square(Error) = 3.593E-04.
a Uses Harmonic Mean Sample Size = 9.000.

b Alpha=.05.



Tests of Between-Subjects Effects

Dependent Variable: PH

36

Type III Sum .
Source df Mean Square F Sig.
of Squares

Model 1216.405 18 67.578 287339.866 .000
TREAT 139 2 6.951E-02 295.535 000
HR 51.446 5 10.289 43749.746 000
TREAT * HR 272 10 2.719E-02 115.630 .000

Error 8.467E-03 36 2.352E-04

Total 1216.414 54

a R Squared = 1.000 (Adjusted R Squared = 1.000)

~ Post Hoc Tests

Homogeneous Subsets

PH
Duncan
N Subset
TREAT 1 2
Bb 18 4.5722
La 18 4.6767
YC 18 4.6828
Sig. 1.000 240

-Means for groups in homogeneous subsets are displayed. Based on Type III Sum of Squares The
error term is Mean Square(Error) = 2.352E-04.
a Uses Harmonic Mean Sample Size = 18.000.

b Alpha=.05.
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PH
Duncan
N Subset
HR 1 2 3 4 5 6
10 9 3.7544
8 9 3.8456
6 9 3.9667
4 9 4.3733
2 9 5.5856
0 9 6.3378
Sig. 1.000 1.000 1.000 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 Mcan Square(Error) = 2.352E-04.
a Uses Harmonic Mean Sample Size = 9.000.

b Alpha=05.

- = d ? aa A a = dl J ? T
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Min Ngamal 43 esrnaaiBea lounawwunsnaaeawy Factorial in CRD

Tests of Between-Subjects Effects

Dependent Variable: YEILD

Source Type Il Sum df Mean Square F Sig.
of Squares

Model 2445772 12 203.814 312298.330 .000

TREAT 1.909E-02 1 1.909E-02 29.251 .000

HR 5472 5 1.094 1677.034 .000

TREAT * 1.692 5 338 518.419 .000

HR
Error 1566E-02 | 24 6.526E-04
Total 2445787 36

a R Squared = 1.000 (Adjusted R Squared = 1.000)




Post Hoc Tests

Howmogeneous Subsets

YEILD

Duncan

38

Subset

1

7.423967

8.074850

8.414317

8.457117

8.490117

L0 B = N - - N - N -

8.521700

Sig.

1.000

1.000

1.000

1.000

1.000

1.0600

Means for groups in homogeneous subsets are displayed. Based on Type Ill Sum of Squares
The error term is Mean Square(Error) = 6.526E-04.

a Uses Harmonic Mean Sample Size = 6.000.

b Alpha = .05.
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Tests of Between-Subjects Effects

Dependent Variable: TA
Type UI Sum
Source df Mcan Squarc F Sig.
of Squares
Model 63.474 15 4.232 16001.840 .000
CULTURE 169 2 8.454E-02 319.672 .000
DAY 4.404E-02 4 1.101E-02 41.639 .000
CULTURE *
1.146E-02 8 1.433E-03 5.418 000
DAY
* Error 7.933E-03 30 2.644E-04
Total 63.482 45

a R Squared = 1.000 (Adjusted R Squared = 1.000)



Post Hoc Tests

Homogeneous Subsets

TA
Duncan
N Subset
CULTURE 1 2 3

YC 15 1.1227
BB 15 1.1653
La 15 1.2687
Sig. 1.000 1.000 1.000

40

Means for groups in homogencous subsets are displayed. Based on Type III Sum of Squares The

crror term is Mean Squarc(Error) = 2.644E-04.

a Uses Harmonic Mean Sample Size = 15.000.

b Alpha=.05.

" TA

Duncan

Subsct

DAY

1

1.1411

3d

1.1667

7d

1.1800

11d

12111

15d

o100 oo

1.2289

Sig.

1.000

092

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) = 2.644E-04.

a Uses Harmonic Mean Sample Size = 9.000,

b Alpha=.05.



Tests of Between-Subjects Effects

Dependent Variable: PH
Type III Sum
Source df Mean Square F Sig.
of Squarcs
Model 751.578 15 50.105 867205.808 .000
CULTURE | 1.299E-02 2 6.496E-03 112.423 .000
DAY 9.603E-02 4 2.401E-02 415.519 .000
CULTURE *
1.308E-02 8 1.634E-03 28.288 .000
DAY
Eor | 1733803 | 30 5.778E-05
Total 751.580 45
a R Squared = 1.000 (Adjusted R Squared = 1.000)
Post Hoc Tests
Homogeneous Subsets
PH
Duncan
N Subset
CULTURE 1 2 3
La 15 4.0627
YC 15 4.0953
BB 15 4.1013
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed. Based on Type I Sum of Squares The

error term is Mean Square(Error) = 5.778E-05.

a Uscs Harmonic Mean Sample Size = 15.000.

b Alpha=.05.
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PH

Duncan

N Subset

DAY 1 2 3 4 5

15d 4.0233

11d 4.0478

7d 4.0900

3d 4.1222

\© O O | O o

0d 4.1489

Sig. 1.000 1.000 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) = 5.778E-05.
a Uscs Harmonic Mean Sample Size = 9.000.

b Alpha=.05.

a d ] e ! 4 A' - ¥4 J
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CRD

Tests of Between-Subjects Effects

Dependent Variable: TEXTURE

Source Type Il df Mean F Sig.
Sum of Square
Squares
Model | 3014659.76 15 | 200977.318 1997.507 .000
9
CULTURE 5040.389 2 2520.194 25.048 .000
DAY | 20619.778 4 5154.945 51.235 .000
CULTURE * 1176.295 8 147.037 1.461 213
DAY
Error 3018.422 30 100.614
' Total | 3017678.19 45
1 .

a R Squared = .999 (Adjusted R Squared = .998)



Post Hoc Tests

Homegeneous Subsets

TEXTURE
Duncan
N Subset
CULTURE 1 2
BB 15 248.92287
La 15 251.53480
YC 15 272.56540
Sig. .481 1.000

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of

Squares The error term is Mean Square(Error) = 100.614.
a Uses Harmonic Mean Sample Size = 15.000.

b Alpha =.05.
TEXTURE
Duncan
Subset
DAY 1 2 3 4
15d 231.3020
0
11d 242.3804
4
7d 250.6114
4
3d 274.1481
1
od 289.9297
o /8
Sig 1.000 .092 1.000 1.000

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

100.614.

a Uses Harmonic Mean Sampie Size = 9.000.

b Alpha = .05.
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Tests of Between-Subjects Effects

Dependent Variable: Culture

Source Type HHl df Mean F Sig.
Sum of Square
Squares
Model | 2159.234 10 215.923 | 206821.24 .000
3
CULTURE 2.394 1 2,394 | 2292.937 .000
DAY 1.768 4 442 | 423367 1000
CULTURE .551 4 .138 131.855 .000
* DAY
Error | 2.088E-02 20 | 1.044E-03
Total | 2159.255 30
a R Squared = 1.000 (Adjusted R Squared = 1.000)
Post Hoc Tests
Homogeneous Subsets
Culture
Duncan
N Subset
DAY 1 2 3 4 5
15d 6 | 8.177833
11d 6 8.334733
7d 6 8.383333
3d 6 8.597633
od 6 8.879033
Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed. Based on Type !l Sum of
Squares The error term is Mean Square(Error) = 1.044E-03.
a Uses Harmonic Mean Sample Size = 6.000.

b Alpha =.05.
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1. ndu

Source Type Il df Mean F Sig.

Sum of Square

Squares

Model | 1160.800 22| 52764 | 68.665 .000
TREAT 133 2| 6.667E- .087 917

02
BLOCK 16.600 19 .874 1.137 .357

Error 29.200 38 .768

Total | 1190.000 60

a R Squared = .975 (Adjusted R Squared = .961)

L3 T s ™
maaamanSaufauninumaesvesndusinlaf snfindnonied1aiy

TREAT N | Subset
1

La 20 4.3000

YC 20 4.4000

Bb 20 4.4000

Sig. 737

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares

The error term is Mean Square(Error) = .768.
a Uses Harmonic Mean Sample Size = 20.000.
b Alpha = .05.

maueamnisudiaunnumnaisue s iy

N | Subset
BLOCK 1 2 3
14 3| 33333
3 3j| 36667 3.6667
4 3 4.0000 4.0000 4.0000
10 3 4.0000 4.0000 4.0000
13 3! 4.0000! 4.0000! 4.0000
16 3| 4.0000| 4.0000| 4.0000
18 3 4.0000 4.0000 4,0000
5 3] 43333] 4.3333| 4.3333
<] 3] 4.3333( 4.3333! 4.3333
8 3] 4.3333| 4.3333| 4.3333
9 3] 4.3333| 4.3333| 4.3333
11 3| 4.3333] 4.3333| 4.3333
17 3] 43333| 43333| 4.3333
19 31 4.3333] 4.3333] 4.3333
1 3 4.6667 4.6667 46667
7 3| 46667| 46667 | 4.6667
15 - 3] 46667 46667 4.6667
20 3! 50000| 5.0000] 5.0000
12 3 53333 | 5.3333
2 3 5.6667
Sig. .061 .061 .061
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Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares
The error term is Mean Square(Error) = .768.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05,

2 ieduiforuaizdin

Source Type Il df Mean F Sig.
Sum of Square
Squares
Model | 1371.367 22| 62.335| 109.494 .000
TREAT 3.700 2 1.850 3.250 .050
BLOCK 13.917 19 732 1.287 248
Error 21.633 38 .569
Total | 1393.000 60

a R Squared = .984 (Adjusted R Squared = .975)

msaanemaniZouisvainumnesveaieduianin TR nfinanonided1aii

N Subset
TREAT 1 2
YC 201 4.5500
La 20 | 4.6000
Bb 20 5.1000
Sig. .835 1.000

Means for groups in homogeneous subsets are displayed. Based on Type lll Sum of Squares
The error term is Mean Square(Error) = .569.

a Uses Harmonic Mean Sample Size = 20.000.

b Alpha = .05,

measmalSeaudiaunaumanisve st

BLOCK N Subset
1 2 3
10 31 4.0000

1 3] 43333 4.3333

2 3] 43333} 4.3333

3 3| 43333 4.3333

6 3] 43333| 4.3333

9 3] 43333] 4.3333

18 3{ 43333{ 4.3333
4 3| 46667 | 46667 4.6667
8 3| 46667 | 46667 | 4.6667
13 3] 46667] 46667 | 4.6657
16 3] 46667 4.6667 | 4.6667
16 3] 46667 | 4.6667| 4.6667
19 3] 46667 | 46667 | 4.6667
11 3| 50000 5.0000] 5.0000
14 3] 5.0000{ 5.0000| 5.0000
17 3| 50000{ 50000 5.0000
20 31 50000) 5.0000) 5.0000
5 3} 53333| 53333| 5.3333
12 3 5.6667 | 5.6667
7 3 6.0000
Sig. .081 .081 .078



Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares

The error term is Mean Square(Error) = .569.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.

3. ieduifaluihn

Source Type il df Mean F Sig.
Sum of Square
Squares
Modei | 1496.767 22 68.035 | 121.758 .000
TREAT 1.433 2 717 1.283 .289
BLOCK 35.067 19 1.846 3.303 .001
Error 21.233 38 .559
Total | 1518.000 60

a R Squared = .986 (Adjusted R Squared = .978)

z Qs 1 z
manuaasmafiaudisuanumndnventeduialinhnonlen infindaoinived ety

TREAT N Subset
1

YC 20 4.8000

La 20 4.8500

Bb 20 5.1500
Sig. 170

Means for groups in homogeneous subsets are displayed. Based on Type il Sum of Squares
The error term is Mean Square(Error) = .559.

a Uses Harmonic Mean Sample Size = 20.000.

b Alpha = .05.

M alSaudauanmmoniave gty

N Subset
BLOCK 1 2 3 4 5
11 3| 36667
4 3| 4.0000] 4.0000
16 3] 4.0000! 4.0000
17 3] 4.0000] 4.0000
) 3 3 4.3333 4.3333 4.3333
6 3] 4.3333] 43333| 4.3333
14 3] 4.3333] 4.3333] 4.3333
10 3] 46667 | 46667 | 46667 | 4.6667
18 3] 46667 46667 | 4.6667| 4.6667
5 3] 50000 50000 50000 5.0000| 5.0000
8 3] 5.0000] 5.0000| 5.0000f{ 5.0000} 5.0000
9 3] 5.0000} 5.0000} 5.0000| 5.0000} 5.0000
13 3] 50000 5.0000] 5.0000f 5.0000{ 5.0000
1 3 533331 53333 5.3333| 5.3333
2 3 53333 | 5.3333| 5.3333] 5.3333
12 3 56667 | 5.6667 | 5.6667
7 3 6.0000 | 6.0000
19 3 6.0000 | 6.0000
20 3 6.0000 | 6.0000
15 3 6.3333
.072

Sig. 075 .076 .074 .074
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Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares
The error term is Mean Square(Error) = .559.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.
1. Jama
Source Type lil df Mean F Sig.
Sum of Square
Squares
Modei | 1289.033 22| 658592! 79613 .000
TREAT 2.033 2 1.017 1.381 .264
BLOCK 26.583 19 1.399 1.901 .045
Error 27.967 38 .736
Total | 1317.000 60

a R Squared = .979 (Adjusted R Squared = .966)

=) ] a aAd A a P
, 9'IlinlMﬂQﬂ]‘IﬂEﬂ‘mﬂUﬂﬂ'Jnll!ﬂﬂﬂN“llﬂi‘liﬂ’ﬂ'lﬂﬂ'lﬂiﬂ!ﬂ?ﬂﬂﬂﬂﬂ‘ﬂ'lﬂ!‘ﬂBﬂ'Nﬂ‘H

TREAT N Subset
1

YC 20 4.3500

La 20| 4.6000

Bb 20| 4.8000

Sig. 125

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares
The error term is Mean Square(Error) = .736.

a Uses Harmonic Mean Sample Size = 20.000.

b Alpha =.05.

myseasmsffeuisuanumansvssdiin

N Subset
BLOCK 1 2 3
13 3] 3.3333
14 3| 3.3333
3 3{ 4.0000] 4.0000
5 3] 4.0000] 4.0000
1 3| 4.3333] 4.3333
2 3] 4.3333] 4.3333
4 3] 43333 4.3333
6 3! 43333] 4.3333
18 3] 43333| 4.3333
10 3] 46667 | 46667 | 4.6667
11 3| 46667 46667 | 4.6667
15 3] 46667 46667 | 4.6667
17 3| 46667 46667 | 4.6667
19 3| 46667( 46667 | 4.6667
8 '3 5.0000 5.0000 5.0000
16 3 5.0000 5.0000 5.0000
20 3] 50000] 5.0000] 5.0000
9 3 5.3333 | 5.3333
12 3 5.3333 | 5.3333
7 3 6.3333
Sig. .056 .123 .051




Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares

The error term is Mean Square(Error) = .736.
a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.

2, anuhutile

Source Type lll df Mean F Sig.
Sum of Square
Squares
Modei { 1449.700 22| 65895 | 112.288 .000
TREAT 1.033 2 517 .880 423
BLOCK 27.600 19 1.453 2.475 .002
Error 22.300 38 .587
Total | 1472.000 60

a R Squared = .985 (Adjusted R Squared = .976)

P4 o i - P4
mnaaamafSaufisunnumadnvesanumiviienn o dnfindaniniveraiy

N | Subset

TREAT 1
YC 201 4.7500

La 20 | 4.8000

Bb 20| 5.0500

Sig. .251

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares
The error term is Mean Square(Error) = .587.

a Uses Harmonic Mean Sample Size = 20.000.

b Alpha = .05.

mnrasmanSaufisvanumnadisve s

N Subset
BLOCK 1 2 3
2 3] 4.0000
3 31 4.0000
18 3| 4.0000
1 3] 4.3333
6 3| 4.3333
8 3| 4.3333
10 3| 4.3333
11 3] 43333
9 3| 4.6667| 4.6667
16 3| 46667 4.6667
5 3! 50000 5.0000] 5.0000
13 3] 50000] 5.0000] 5.0000
14 3] 50000 5.0000] 5.0000
20 3] 50000 5.0000| 5.0000
4 3] 53333} 5.3333| 5.3333
7 3] 53333| 5.3333| 5.3333
12 3] .53333| 53333 5.3333
17 3 6.0000 | 6.0000
19 3 6.0000 | 6.0000
16 3 6.3333
Sig. .085 .080 .078
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Means for groups in homogeneous subsets are displayed. Based on Type Ili Sum of Squares
The error term is Mean Square(Error) = .587.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha =.05.
3. mageniulagsiu

Source | Type lll df Mean F Sig.
Sum of Square
Squares

Mode! | 1392.233 22 63.283 | 83.596 .000

TREAT | 3.233 2 1.617 2.136 132

BLOCK | 16.183 19 .852 1.125 .367

Error | 28.767 38 .757

Total | 1421.000 60

a R Squared = .980 (Adjusted R Squared = .968)

-3 L] (Y] ad o A & | Y]
msmmannuﬁmlmsun'nmmnmwemrmamu'imnmmiummmnmmwemanu

TREAT N Subset
1
YC 20 4.5500
La 20 4,7000
Bb 20 5.1000
Sig. 065

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares
The error term is Mean Square(Error) = .757.

a Uses Harmonic Mean Sample Size = 20.000.

b Alpha = .05,

maueamsfSaudisunnumanieve s

N Subset
BLOCK 1 2
14 3| 3.6667 [
6 31 4.0000| 4.0000
1 3] 4.3333| 4.3333
4 3 4.3333 4.3333
13 3] 4.3333| 4.3333
18 3 4.3333 43333
3 3| 4.6667 | 4.6667
5 3] 4.6667 | 4.6667
9 3| 46667 | 46667
10 3] 46667 | 46667
11 3| 4.6667| 4.6667
15 3] 5.0000| 5.0000
16 3] 5.0000| 5.0000
17 3] 5.0000| 5.0000
19 3] 5.0000] 5.0000
2 3( 5.3333] 5.3333
7 3] 5.3333| 5.3333
12 3| 5.3333| 5.3333
8 3 5.6667
20 3 5.6667
Sig. .060 .060

Means,for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares
The error term is Mean Square(Error) = .757.

a Uses Harmonic Mean Sample Size = 3.000.

b Alpha = .05.
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Tests of Between-Subjects Effects

Dependent Variable: YEILD

Source Type il df Mean F Sig.
Sum of Square
Squares
Model 4338.235 8 542.279 1 69677.157 .000
CULTURE 6.599 1 6.599 847.932 .000
FAT 480 1 .480 61.671 .000
DAY 2.063 4 .516 66.254 000 i
CULTURE * | 8.832E-04 1 8.832E-04 113 .738
FAT
Error .405 52 7.783E-03
Total 4338.640 60

a R Squared = 1.000 (Adjusted R Squared = 1.000)

Post Hoc Tests
Homogeneous Subsets
YEILD
Dmcan
N Subset
DAY 1 2 3 4 5
30d 12 | 8.236917
21d 12 8.369083
14d 12 8.482825
7d 12 ] 8.612500
Od 12 8.769708
Sig. 1.000 1.000 1.000 1.000 1.000
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Means for groups in homogeneous subsets are displayed. Based on Type Ili Sum of
Squares The error term is Mean Square(Error) = 7.783E-03.
a Uses Harmonic Mean Sample Size = 12.000.

b Alpha = .05,

s RaMSIN TSR AN NN aaAvesEn sl ssamdNiave s leandu

 Tuiddaifiszavlviunandieny Taesuwunismane sy Factorial in RCBD

1 &

Source Type Il df Mean F Sig.

Sum of Square

Squares

Model 2774.097 25 110.964 137.076 .000
TRT 1.888 2 .44 1.166 316
FAT 5.679 1 5.679 7.016 .009
BLOCK 58.940 19 3.102 3.832 .000
TRT * FAT 9.879 2 4,939 6.102 .003

Error 76.903 95 .810

Total 2851.000 120

mannFaufisuanumashsvesdninlennIulof sannannniemetinnsafinauieaiy

2 R Squared = .973 (Adjusted R Squared = .966)

N Subset

TRT 1
Bb 40 4.5750
YC 40 4.8000
La 40 4.8500
Sig. .201

Means for groups in homogeneous subsets are displayed. Based on Type Ill Sum of Squares
The error term is Mean Square(Error) = .810.

a Uses Harmonic Mean Sample Size = 40.000.

b Alpha =.05.

mrueamalSsudiauanumoniisve By

N Subset
BLOCK 1 2 3 4 5 6
4.00 6] 3.0000
18.00 6] 3.8333] 3.8333
11.00 6 4,1667 | 4.1667
8.00 6 43333 | 4.3333
13.00 6 43333 | 4.3333
16.00 6 4.33331 4.3333
1.00 6 . 4.5000 ] 4.5000{ 4.5000
6.00 6 45000 45000] 4.5000
14.00 6 45000 4.5000] 4.5000
10.00 6 46667 | 4.6667 | 4.6667 | 4.6667
2.00 6 4.6667 | 4.6667 | 4.6667 | 4.6667
20.00 6 46667 | 46667 | 46667 4.6667
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3.00 6 5.0000 | 5.0000] 5.0000] 5.0000 | 5.0000
9.00 6 50000 | 5.0000 | _5.0000 | 50000 | 5.0000
15.00 6 51667 | 5.1667 | 5.1667 | 5.1667
19.00 6 5.1667 | 51667 | 5.1667 | 5.1667
7.00 6 53333 | 53333 | 53333 | 5.3333
17.00 6 5.6667 | 5.6667 | 5.6667
12.00 6 5.8333 | 5.8333
5.00 6 6.1667
Sig. 112 066 1069 065 061 057

Means for groups in homogeneous subséts are displayed. Based on Type il Sum of Squares
The error term is Mean Square(Error) = .810.
a Uses Harmonic Mean Sample Size = 6.000.

b Alpha =.05.
2. ndu

Source Type Hi df Mean F Sig.

Sum of Square

Squares

Model 2123.926 25 84.957 110.449 .000
TRT 3.296 2 1.648 2.142 123
FAT 1.359 1 1.359 1.767 .187
BLOCK 54.766 19 2.882 3.747 .000
TRT *FAT 6.058 2 3.029 3.938 023

Error 73.074 95 | .769

Total | 2197.000 120

a R Squared = .967 (Adjusted R Squared = .958)

N 1 =3 z L2 QU
maanfFaufsvanumndsvesndvemleanSulaf dnfindaonifodeiumaziSmaluitudieivu

N Subset

TRT 1
La 40 4.0000
Bb 40 4.0500
YC 40 4.3750
Sig. .073

Means for groups in homogeneous subsets are displayed. Based on Type lIl Sum of Squares
The error term is Mean Square(Error) = .769.

a Uses Harmonic Mean Sample Size = 40.000.

b Alpha = .05.

manummansfsutisun 1numnemisve gty

N Subset
BLOCK 1 2 3 4 5
-20.00 6 23333
8.00 6] 28333 2.8333
18.00 6 3.5000 | 3.5000
17.00 6 38333 | 38333 | 38333
11.00 6 3.8333( 3.8333( 3.8333
4.00 6 4.0000 | 4.0000] 4.0000
9.00 .6 40000| 4.0000| 4.0000




14.00 6 4.0000 [ 4.0000 | 4.0000
2.00 6 41667 | 4.1667 | 4.1667
10.00 6 4.1667 | 4.1667 | 4.1667
15.00 6 4.1667 | 4.1667 | 4.1667
19.00 6 4.1667 | 4.1667 | 4.1667
13.00 6 43333 | 4.3333| 4.3333
6.00 6 4.5000 [ 4.5000 | 4.5000
7.00 6 45000 { 4.5000{ 4.5000
16.00 6 4.5000 | 4.5000 | 4.5000
1.00 6 48333 | 4.8333
3.00 6 4.8333 | 4.8333
5.00 6 5.1667
12.00 6 5.1667
Sig. 326 074 110 A1 062

b Alpha = .05.
3. sad

Source Type il df Mean F Sig.

Sum of Square

Squares

Model | 2123.355 25 84.934 58.620 .000
TRT 1.518 2 759 .524 .594
FAT 1.711 1 1.711 1.181 .280
BLOCK 43.132 19 2.270 1.567 .081
-TRT *FAT 1.945 2 972 671 514

Error 137.645 95 1.449

Total | 2261.000 120

a R Squared = .939 (Adjusted R Squared = .923)

N Subset

TRT 1
La 40 4.0250
Bb 40 4.1500
YC 40 4.3000
Sig. 341

) ' ey
ﬂ1‘muamn1nﬂ%'uumaumlmmnmwaegw

- N Subset
BLOCK 1 2
8.00 6 3.1667
20.00 6 3.1667
11.00 6 3.3333 3.3333

mmnanfSaudisuanumassvessanifenleanSulf fafinanondemaetiunzlFeluiumaii
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Means for groups in homogeneous subsets are displayed. Based on Type Ill Sum of Squares
The error term is Mean Square(Error) = .769.
a Uses Harmonic Mean Sample Size = 6.000.

Means for groups in homogeneous subsets are displayed. Based on Type {Il Sum of Squares
The error term is Mean Square(Error) = 1.449.

a Uses Harmonic Mean Sample Size = 40.000.
b Alpha = .05.
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12.00 6] 3.3333 | 3.3333 ,
19.00 6| 3.5000| 3.5000| 3.5000
13.00 6| 4.0000| 4.0000| 4.0000
16.00 6| 40000 4.0000 | _4.0000
17.00 6| 4.0000] 40000 | 4.0000
7.00 6| 41667 | 4.1667 | 4.1667
14.00 6| 41667 | 4.1667 | 4.1667
10.00 6| 43333 43333 | 4.3333
5.00 6| 4.3333| 43333 4.3333
6.00 6| 4.3333 | 43333 | 4.3333
15.00 6| 43333 | 43333 4.3333
2.00 6| 4.5000] 4.5000 | _4.5000
4,00 6| 45000 | 4.5000 | 4.5000
18.00 G| 46667 | 46667 | 46667
—__ 1.00 6 5.0000 | _ 5.0000
3.00 6 51667
9.00 6 5.1667
Sig. 083 052 052

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares:
The error term is Mean Square(Error) = 1.449,
a Uses Harmonic Mean Sample Size = 6.000.

b Alpha =.05.
1. AN
Source Type T df Mean F Sig.
Sum of Square
Squares

Model | 2384.298 25 95.372 73.840 .000
TRT 5.574 2 2.787 2.158 421
FAT | 1.753E-03 11 1.753E-03 .001 971
BLOCK 59.779 19 3.146 2.436 .002
TRT * FAT 4.848 2 2.424 1.877 .159

Error| 122702| 95 1.292 T

Total | 2507.000 120

a R Squared = .951 (Adjusted R Squared = .938)

maulSaudisuanuumnsiavesn Nt m leansulafinfndaoneatumazilSma lufudreiu

N Subset

TRT 1
La 40 4.1500
Bb 40 4,3500
YC 40 46750
Sig. .053

Means for groups in homogeneous subsets are displayed. Based on Type Il Sum of Squares.
The error term is Mean Square(Error) = 1.292.

a Uses Harmonic Mean Sample Size = 40.000.

b Alpha = .05.
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N Subset
BLOCK 1 2 3 4 5
8.00 61 3.0000
11.00 6| 3.1667 | 3.1667
14.00 6 3.5000 3.5000 3.5000
13.00 6| 3.6667| 3.6667| 3.6667
1.00 6| 3.8333| 38333 3.8333] 3.8333
16.00 6 4.0000| 4.0000| 4.0000! 4.0000] 4.0000
2.00 6| 4.1667] 41667 | 4.1667 | 4.1667 | 4.1667
18.00 6] 4.3333| 4.3333| 4.3333| 4.3333| 4.3333
12.00 6] 43333| 4.3333| 4.3333| 4.3333| 4.3333
4.00 6| 45000| 45000 4.5000| 4.5000] 4.5000
5.00 6] 45000 45000 4.5000| 4.5000] 4.5000
6.00 6] 45000; 45000; 450001 4.5000| 4.5000
7.00 6| 4.5000| 4.5000| 4.5000| 4.5000| 4.5000
10.00 6 46667 | 4.6667 | 4.6667 | 4.6667
15.00 3] 46667 | 46667 | 46667 | 4.6667
17.00 6 4.8333 48333 4.8333
3.00 6 5.3333 | 5.3333
19.00 6 53333 | 5.3333
9.00 6 5.5000
20.00 6 5.5000
Sig.. .061 .063 .099 .063 064

Means for groups in homogeneous subsets are displayed. Based

The error term is Mean Square(Error) = 1.292.
a Uses Harmonic Mean Sample Size = 6.000.

b Alpha = .05.

2. amuilay

on Type Il Sum of Sq.uares

Source Type Il df Mean F Sig.
Sum of Square
Squares
Model | 2554.716 25 102.189 88.027 .000
TRT 14.521 2 7.260 6.254 .003
FAT 17.988 1 17.988 15.495 .000
BLOCK 24.974 19 1.314 1.132 .333
TRT* 4.092 2 2.046 1.763 A77
FAT
Error 110.284 95 1.161
Total | 2665.000 120

a R Squared = .959 (Adjusted R Squared = .948)

mnmiFaumsuanumadinvesnnuiizunin leandnlaf faindnondsiuasSnaluiudieiy

N Subset
TRT 1 2
La 40 | 4.2500
Bb 40| 4.3750
YC 40 5.0500
Sig. .605 1.000

Means for groups in homogeneous subsets are displayed. Based on Type iii Sum of Syuares
The error term is Mean Square(Error) = 1.161.



57

a Uses Harmonic Mean Sample Size = 40.000.
b Alpha = .05.

maeasmaniSeufisuanuumneisveadiin

N Subset
BLOCK 1
3.00 6| 3.8333
13.00 6! 4.0000
16.00 6| 4.0000
17.00 6| 4.0000
7.00 61 4.1667
8.00 6| 4.1667
14.00 6| 4.1667
1.00 6| 4.5000
6.00 6] 4.5000
18.00 6| 4.5000
20.00 6| 4.5000
4,00 6| 4.6667
11.00 6| 46667
9.00 6| 4.8333
10.00 6| 4.8333
200 | 6| 5.0000
12.00 6| 5.0000
15.00 6| 5.1667
5.00 6| 5.3333
19.00 6 5.3333
Sig. .054 |

Means for groups in homogeneous subsets are dispiayed. Based on Type Il Sum of Squares
The error term is Mean Square(Error) = 1.161.

a Uses Harmonic Mean Sample Size = 6.000.

b Aipha =.05.

3. mageniuiansau

Source Type lli df Mean F Sig.

Sum of Square

Squares

Model | 2366.914 25 94.677 63.750 .000
TRT 3.977 2 1.988 1.339 .267
FAT .629 1 .629 424 517
BLOCK 35.376 19 1.862 1.254 .233
TRT * FAT 3.665 2 1.832 1.234 .296

Error 141.086 95 1.485

Total | 2508.000 120

a R Squared = .944 (Adjusted R Squared = .929)
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A1

N Subset

TRT 1
Bb 40 4.2250
La 40 4.3250
YC 40 4.6500
Sig. .145

Means for groups in homogeneous subsets are displayed. Based on Type Ill Sum of Squares

The error term is Mean Square(Error) = 1.485.
a Uses Harmonic Mean Sample Size = 40.000.
b Alpha = .05.

msnueasmaniaudounnumaisvesia

N Subset
BLOCK 1 2

20.00 6 3.5000
2.00 6| 36667 36667
8.00 6| 36667 36667
1.00 6( 3.8333| 3.8333
13.00 6] 4.0000| 4.0000
14.00 6| 4.0000{ 4.0000
16.00 6| 4.0000( 4.0000
7.00 6] 41667 | 4.1667
18.00 6| 41667 | 4.1667
12.00 6] 43333 4.3333
6.00 6 4.5000 4.5000
11.00 6! 45000 4.5000
17.00 6( 45000 4.5000
3.00 6| 46667 46667
10.00 6| 48333| 4.8333
5.00 6| 5.0000) 5.0000
9.00 6| 5.00001 5.0000
15.00 6( 5.0000{ 5.0000
4.00 6 5.3333
19.00 6 5.3333
Sig. .088 .058

Means for groups in homogeneous subsets are displayed. Based on Type !ll Sum of Squares

The error term is Mean Square(Error) = 1.485,
a Uses Harmonic Mean Sample Size = 6.000.
b Alpha =.05.
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amuaas loaniu Tuniaieaa nnde auns S loRsasaufy Bifidobacterium bifidum
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ANUARSNEULITOYAUNTO Bifidobacterium bifidum
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