5 227130

lslulaéin da RunIdniitia 'lﬁa‘%uluaw*nmgm’fuazé’af Iﬂﬂﬁi’@t}ﬂszmﬁiu
[ =3 o o v 8 - o4 = [ = ]
nstiusugavasiunidlusld anugdunidluslulafnezdafiousmunlummuda
- dl & [} :J d’ ':4 o h oA ™ - :
amazmﬂuﬂmgﬂuﬂmm:mms«.m:mmmwmamﬁamﬁnmaluaﬂmﬁn‘lﬂ nwiad
X o‘di!‘iouo:dr s y [ a A
mme\qﬂs:mmwammsummmaTﬂs‘lnIamgﬂunum« 9 wiaunasauddntnawns
] L= Y . a -J o 8 A . et ]
m;mmzuuqmqunu’lua@{ﬂmwam”lﬂﬂszqné‘l’muq@\ammmam'ﬁ]nma‘lﬂ
x o Qs o 1 A’ = o _ s . o o s
mnmInasssasdiuiidate 2 guuuy fa dfusaunsususzdiivoiie
G 2 L 73 [ o 'A A ko
uantdsudadinaiin lagldmsneaslmndoudadiuafionudaudu 1.0, 1.5 uas 20 % (wiv)
Wuarsdastiainie wudn dfuriaunsysuazuaaifoudsiuaiin samannfviaad
) R o o L A - 5
Tuslula@nldlszanm 12 - 13 log cfuig usz 16 cfulg anudey dsdallnlafifudnizaa
TIYINAL 69 — 77 % Uz 84 % muiIGL MNaNMTuTwRNARTadTafivnAL 20 log
ciumt  uszamnmalsifingaruiinamanwaasdmivunsgs wudn anaudasives
A e o X v e e d 4 X a  as
unsgaﬂm:mwumm anududuasasazas lmdoudadiuaniiadn lunensuns
Qs A 4 L r-} s e
mmmmsn’tummﬂnmmmumgﬂa:amomammwwummmsﬂ:mﬂhmﬂuamm@
PR o e o o ) e a A o 1% v v
RTETETNY z%’mimmmmmsmuanmuﬂﬁﬂmammgan&m:‘iﬂnmwmﬂlﬂnaaaqamﬁﬂd
dlanaTaRlULEaINTIa (SEM) wudt wasvasldslula@niihwunsdainieiy matix w84
o a o o o = a7 o . . .
uARLTHuERIUA LaneraudiTuihdgans 2 JUuuY Y stimulated gastric fluid (SGF) pH
1.8 1fiutaan 120 il simulated intestinal fiuid (SIF) pH 6.5 1Twiaan 180 wift wurdn WAIYA
ar ] o L3 v ‘Ju @ e
mmsmmnmﬂaaﬂaam‘mﬂﬂﬂu‘iawn’lﬂamoauyjstﬁmﬂ‘lumm 60 wfl wInnauNENY
SGF Lm:uﬂnéaqngmﬁmaé'm‘éasa@%%Lﬁa?«uqﬂmmmmﬂi:mm2 - 3 log cfu/ml
fwluueadsuasduaiinecdas 9 Usaldesisasaannuasaatdemaoadaanylduin
o A o & s & A o o a v a A A
ngaliadudany SGF  1Hwiia 120wl dnSuuaafaudadinafiaIsannmazans
ar o QA 9 L O o
lo@oudniug 1.0 use 1.5 % wh) wdflanududu 20 % wiv) uaadsudadiuass
s s @ adod o . ¢ 4 & a o &
1Jmﬂaam«naé‘lﬁ"{uwmmummmmnm"lﬁ"lmaugim WaRuganmaasdusaitandadiue
“w A 3 1 o ar Ar o -ﬂ' =t
qnggm‘lmmﬁma@%mgam'lmmunsg‘,ﬂ LasWARITaNARIUANLATHAINFIIRZR Y
=i Qs ga v A ke A ] A -
To@sudadiug 1.5 % (wiv) az‘lmmaﬁnﬁm@m‘éaiaamnnqmmnu 9.30 log cfu/ml Aailin
§ = (4 & o A o & ® e A o o & ey
wafidudirasgtandia tvinny 61.61% asnudsnaiandriuinnaseuguanianisag

]
A oSl 1

FAIN WUI1 tmmd‘fs'smé’aﬁm@s]'omﬁL%aﬂmmmag‘lus:é’uﬁmmmﬁnm‘lﬁasj'mﬁ
P d & o - [ v ) PR Pay
derantnmwdlainusnwiduem 2 @ewn usziPdald@ennilfinafiaddadu lunsifia

ua
o a

iﬁmmuﬂavﬁﬂué’aﬁmﬂﬁﬂLﬁaﬁnmm'sdammguﬁulu‘lﬁtﬁa

dlaissuidaunuriaanie (wiluledn) 3% Tusluledin (107 ciumi) uaewTluladn
3% unulslula@in (107 ciuml) udrialszninmwnnania seaunsa-asludr ldindin
fiazauaslddu m’mgwaﬁa"la anvanzasniluarfadusasialadendy vinadlddn
fudiasy dacuuuiwonuuediGolud Qﬁi&ﬁ'u@iakﬂﬁ'smmﬁa fa'i'lqu‘ﬁuﬂ%':f'nﬁﬂ
Lactobacillus spp., Bifidobacterium spp., E. coli Was Salmonella spp. HARN1IANTN
wuinwTlula@n 3% ﬁwaﬁﬂﬁ'ﬂszaﬂﬁmwnmamaa‘lﬁgan'hmjuﬁ'lﬁ%’ufﬂﬂﬂaan (10’
ctuiml) wazwiluladin 3% taaivlusluledn 107 chwmi) Weluladn (107 cfumi) Twsiiia
$wanalunidoiia Lactobacillus spp. W8t Bifidobacterium spp. uazaadIwIwIRWNIdTiia
E. coli uaz Salmonelia spp. dwiumilindluladin 3% nunulysluledin (107 cfumi)
wirifinadadsinimwmanBaussiwandunidafiadns lifaswrindunsliwiluledn

wialdvluladinagholaananiia



227130

Probiotics are microorganisms which settle in the intestine medium and render
‘healthful effects on the host (humans or animals), substantially via maintenance and
improvement of the microbial balance of the intestine. Therefore, they should be
survived in highly acidic condition of the stomach and highly basic condition of bile sait
of the intestinal. The objective of this research is to develop process of entrapment of
probiotics. Study of improvement.the of immune system of the pouitry was also
performed in order to apply in pouliry industry.

Two processes of enclosure of probiotics are probiotic granules and calcium
alginate beads. Sodium alginate solution at three concentration (1.0, 1.5 and 2.0
%(w/v)) as binder was used. The results showed that 20 log cfu/ml initial concentration
of cells could be entrapped by the granules and calcium alginate beads with probiotic
amount of 12 - 13 log cfu/g and 16 cfulg, respectively. Survival percentages were 69 —
77 % and 84 %, respectively. Physical properties of granules revealed that the granule
strength increase with increasing of sodium alginate solution concentration. On the
other hand, the granule dissolution decreased. Study of calcium alginate bead structure
by using SEM found that there are a number of probiotic cells adhere with matrix of
calcium alginate. Probiotic granules completely release the enclosure cells within 60
min after suspend in stimulate gastric fluid (SGF) pH 1.8 and finally, all formula of
granule have survival cells amount of 2 - 3log cfu/mi. Calcium alginate beads
gradually released bacterial cells and completely released in SGF within 120 min
(Calcium alginate beads formulated from sodium alginate solution 1.0 and 1.5 %(wh)).
2.0 %(w/v) sodium alginate solution formulation could not completely release probiotics.
Calcium alginate beads contained more survival cells than granules formulation.
Calcium alginate beads formulated from 1.5 %(w/v) sodium alginate solution show the
highest survival celis amount of 9.30 log cfu/mi (survival percentage was 61.61%).
Hence, we use it to study immune improvement. Emulsion technique was used for the
up scale process. it was found that the survival rate of probiotic cells in calcium alginate
beads still high ailthough storage for 2 month.

Adding of 3 % resistance starch (prebiotic), 107 cfu/mi probiotic and synbiotic (3
% prebiotic and 107 cfu/ml probiotic) to determine the performance of production, pH of

ilium and cecum, high of villi, deep of crypt region ilium intestine, scores of intestinal

bacteria, immune against Newcastie disease and number of Lactobacillus spp.,
Bifidobacterium spp., E. coli and Salmonella spp. It was found that prebiotic treatment
group showed the best performance of production among all treatments. Synbiotic and
probiotic treatment showed the higher amount of Lactobacillus spp. and Bifidobacterium
spp. in poultry intestinal tract. Decrease amount of E. coli and Salmonella spp. were
also observed. Using of synbiotic show unciear in the performance of production and

amount of various microbe compared to usage of probiotics or prebiotics.





