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Abstract

This special project aimed to develop yogurt smoothies powder mixed with
Jerusalem artichoke to increase fiber. The optimum preparation of Jerusalem
artichoke powder was studied and the analysis showed that Jerusalem artichoke
powder dried by hot ‘air at 45 °c for 48 hours was the suitable approach. The
obtained powders were whiteness and had high inulin contents. The suitable amount
of powder to add in the yogurt was studied and vatied at 0 3 6 and 9 percent. The
yogurt added with 3 percent of Jerusalem artichoke was found to have the highest
microbial growth and high. lactic acid. Then, the yogurt added with 3 percent of
Jerusalem artichoke was prepared for yogurt smoothies powder and studied for the
quality changes during storage at room temperature for 3 weeks. The results found
that there are no changing in chemical qualities, color value and redissolving of

yoghurt smooties but, the survival of probiotic culture was slightly decrease.

Keywords: Freeze-dried, Probiotic, Yogurt smoothies, Jerusalem artichoke
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uenanldlugramnssuemisuda Inslulednddsgnldlunsinuilsaniaiiu
2117 lUN1TNAADINIINISUNNSaE19unINate Wy n15149 Lactobacillus rhamnosus
lumsussimuagtastueinisiiesssludinmsn nsld Bifidobacteria uag Lactobadilli
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1) wuafiiSengu Lactobacilli (Wi, 2558)
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Uunan usuednveusasq g aden dneglunau lactic acid bacteria fianunsausin
thmanglnaussthmauarlndliifnnsauanin
Inewuaiia Lactobacillus Sselewisid

1) dlussuumsgesemms WesnnuuaiiSuuarlauddansdiodeetwauanlng
lus@ndusigminuu %‘a‘&aaﬂaaﬁ’umw:rLﬁﬂmm‘/’iﬁﬂ%mmuaﬂimamﬂLﬁu'LULLasf&aaam{]mm
fiAntulunuiliannsodesusls weitiFuuanlnunddadetsdiindsedvsamiunisgady
asemsialduasdionseiunstufivesmisfiuamsitunalnsiussaue vl
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2) @il wuafiFeuanlauddadnnsaaaniultagdmdue

3) asasosianduuns19ne wuefidardefazdagasiansalususiuntanse
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lusfurtinndanala lanadu Jaduarsomsdramewadusnudld uenanisiausoaing
o o 2 A W
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1) nseRusruUYiisunu wueSeuanlauddaasiudinsdvinvesuaiiSeidy
JUATIELAZITTT 91T SwAudan WesnuuadiSeussianiasyiilius g ldtane
] = A A& W ' ' Py & P P T
wWunsa Fawuaniseiludunsgliaunsaagseald uenaniuuafiSonanlauiddassasng
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5) Mmuasnengise wuaiSeuanlaunddaaunsaduivansnevsise vinluansaanan

Launsavidusmedumadsnnelédn uaz Lactobacillus bulgaricus FadunuafiZed
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wuaiFeiindaarslumse (luwasaduaisnengiSearianils) wazuuafiSouwanlnuddassii
UfiteniuansvanluesdviliiAnanssssumnAfiaansaiuugSelén
6) Jeafunsifalsavaanidenuaziiale e nuuailSauanlauddadiaiuay
sriuARBlaanoTaaLaznALTalIRlun Sz IaAen
s 1 = 1 g]" 2 1
fegvawuaiisangui laun
1) Lactobacillus acidophilus
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vinudldlngreuniuuadideinuenaiseiinenduey uagndduuuaiiFed

'
o £ o

Hudsylenlunsunefiendesgusnniie wuafidelunduuaalauddadeodoiana
wanlaatiue s WukuafiGerlialnsluledn wasuueiiGeiisnidnduiife Lactobacillus
acidophilus %"’aL%%@LauimlﬁﬁlumwLflummmﬁﬂt?ﬂmg

Lactobacillus acidophilus 1Juiuafi3otaain (lactic acid bacteria) wnsuUIN
T oud (non=motile) liasraeulusinanitad (catalase hegative) la@s19@uas (non-
spore forming) AnurIEMERIE LI INUT TiasUs19vis aglunaufvilsfiAnm svinuuy
TelumesiwumiiniResadhafien (obligate homofermenter) Senswiinuuuiinznannse
uandaldluiiouas 85 viennhmminasiuleiess dmansuagninthmanglaa

1 lualflunsauan®n 1.8 lua wazldninesdain oniuea wazmsuaulaaanledidntae
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St 2.2 : uansdnuzreaUATISY Lactobacillus acidophilus
fian http://en.wikipedia.org/wiki/Lactobacillus_acidophilus

(@ufutuil 2 wadnieu 2557)

2) Lactobacillus bulgaricus
Tiluntsudnledfaasaléfifienvgl 40 - 45 esrigaifea winuedniailed
Faduarslinfusavesuundnuazadisouledlusaien feavdoslysiuludunlfls
ninozilu lneaniydanau ?iﬁl:‘fluﬂsmazﬁiuﬁﬂszﬁ:umim%fmaa Streptococcus

thermophiles

5UN 2.3 : wansdnwuzvesiuaiily Lactobacillus bulgaricus

i - http://2013.igem.org/Team:Uppsala/probiotics (Auduiuf 3 UANWUS 2558)

3) Lactobacillus casei

Lactobacillus casei Tungaamnssufinuiesiiagnfe 1Hlundnfusiug lag
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L. casei ilugdunidfieglunduuunaiiGeasrsnsauaniinedidlansu agluemsmwanda
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waude Wusu wenmileandfiheduasunisiasgydulnveswuaiiseiiuss lovmiwazdie

a Al

testulaliuuafiSennelsaaiqfivletu InowuailSeffiuselevdiumy L. acidophilus

hetesiuensviswmnuazeinsaildulsusiu

g‘ijﬁ 2.4 : UAMIANBULVBILUATIIY Lactobacillus casei
fiun ; http://microbiotogyslossary.wikispaces.com/Lactobacillus+casei

(HuAuui 3 nua1us 2558)

2) wuafiSslungu Streptococd
wuafiFelunguiiiuvuaiZedmdulwslulefnldun Streptococeus thermophilus
DuwuaiiiFeluana Streptococcus Maansauandasyluanmiidvsumoandiaun
wialifieandiau 1BunuadiSefiveugungdgs (thermophilic bacteria) 14lunsuan
AR eI N L (fermented dairy product) e wany3en ToiAse waziue
[ P iu" g & <y o° 5oy & 1 =
s lngagidsuiinataalealuiudunsataniin wazadensanesin dsdaasunng

\238y¥84 Lactobacillus

143154



18

gﬂﬁ 2.5 : udnsanwrYaILUAlSe Streptococcus thermophilus

i : http// microbiology.ueoz.com/photo/1-0-10-3 (Fuduiudi 3 NUAUS 2558)

23.2 Usslgyivedlwslulafa (Ruviiiicy, 2558)
wuafiSelnsluladnnanansiifuse loviasmennyue T
1) ninkandin (lactic acid) YBuvddfiasnsnuaniniusvlonifio asvhnisdudins
WwinvaaLuaiiSedvinlwAelse W Clostridium perfringens way Salmonella sp. 1Humy
2) dpanssauvsindiadinesoa Woanadfin uazlasndwelsdluidon lng

o &

Lactobacillus acidophilus \dugdunidnguiilauuafieiedludld azdisdesaans

L |

AALAALADTBA Wasdudingedunsladinasaan uNUNaTld

3) delunrsianuvesdild ase1n1sviesyn iassmnsadunidiiadiainnga
UlauuniiSondntu anduignsefunisfusamesdild wazdafiuanuiuvesgaanse
o & o o &
Wlinstumeagainunniig

4) eiiunsgaduuwnaiBelussuugssems

5) @rusandadnnfiudn9q 16 wu 301dud 1 3enfiud 2 Jedud 6 Ia1dud 12

luladiu nsedlledu waznsnweanls

233 wilulafia (13eqvs, 2554)

wsluladaluarsenmisuseinvaisiulawsafisenielaauisadesld widunse

9
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1) Tedlnuraanlse Bawulundae e wuelsd nseiiioy uagve
2) duydu Fewulunnungdu den Waview wasnsuiflon Fsduyduldfumsiusesan
dinnuANENIIUINTEIMSHAZEURIaNSFaI3A1 (Generally Recognized as Safe: GRAS)

3) wennguau Aduasusinnindueaalsdadiag fuaslulawse Raantiaia

s '
Qs o —

nglaauSesaniu Ssdlnsduiiazareilduazdruiazaredlild wingueautwuuinly

9ml8n T1U15ad nswaduasdan a1use waziiin Tenevaastliiieulasifistasius
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nqueulsl Fsdaiudnguaniluasniluledia Ae Wuamsveswuafideludld Toeuuaiise
szgaeliilunsaladudug wu nsadalndn FeilvuuedSeludldwsyiviowazaing

Fndiud 12 wardudislsafiRauiAvuaIwisivnus9ne

234 Uszlewivadleiifanogunw
1) wuazsuanfinudsieulsiiadasiiniananlsaluuayliidunsenandnmuiy

dmsuiniidgmiliauniagssuanlnaannisuslnauiumsssun lredauasioadle

2
=

2) laisashwennisiendeludilduywddidelsavarauiin ussiaiuselov wu

twasdmiiuie wavwiaidulng gy ildifnemsveade Wolsamadaymunua

o

luanmauga mndldideausaialsafiagsiliiiaarnsiedeiuil lnsmmngda £ coli

o
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Tudnnisn wezdionuluisnay i iunddezdioySuaualinduiuun uazdsamisa

9
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o a Y L
q
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woufiuaflazaIsAIulIADU
4) twannudssnmaiauziiinaiedensegn

5) Ywansesulaadinesoalulian

2.3.5 lafisnaund

u
lofsnayvmiiinannisimald Tedise wazthuy vieveauvaidun Aflussleviise
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L3

Adregasluuiisannseaniunaudud 8 2 (Prostaglandin £2) Favimthiidnauntaanils
NSEANIZAMAITNTEAUNAIEAT 19U uoanseaduaryni Jagdunseaniunaudiud 3 2
dupsizsidmhedundhnlsaunalunszimzanns msfuusenulofinaynivugios

Mefivselovidmsuauniuualunsziwizenns

SR 2.6 : uanagUToAdnauni
fian ; http://www.coolicious.com/imeg/product-smoothie jpg

(FuAuiudi 28 unsiAar 2558)

2.4 n32UUNTSTILRILUULELEanude (Uuuss, 2547)

lunseuwisamsdwiBauy dnazdidnmlusasmsidnnufeuivifliemswis

ldaunmitldanasisegadsnuamisemmsueislulasmmedmiu faudalddnng

q

WansAdaanutineanatnuindudisiedsnisiwiawuudenuds (Freeze Drying) uie
NIushuUTeifia (Sublimation Drying) Fsfidei3anianizin “Lyophilization” dadu

nsvvIunsiwisnelaanzgungiinazanuduiifedislindndusinmuamig

o

Lngunis iedudd lassadne 8 ndu warsaumdldlndlAseiuresdn nansSuanidautiunyii

=

whsnuuudifenuds liun ndndusfifiyadmiadsegiagatazndnfusinimnisunng
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andluns ﬁqﬁfumﬂﬁaﬂ'ﬁ’mﬂiuiaﬁﬁaﬁaﬁﬁmmmmmﬁaqmwaammmaxﬂﬁaaﬁumu
guq mugiulume

YafvaansruiunIsywruulEenudsfe n1stsnanutuaunsansevinlalnegls)

Vo o e ar o s

Indudedlindnfusidudatugungigaiuly venanddeaunsadnelasaadnuas

wanfausiluanwigensu vlildndnsausifidaunings Tneialunssuiumsiusenaude
nsududaneundrelinnuouunfivvesndnioe vhlviiudessidie w qetu wdileasgn

o

mAdneanluiiufl nisszifiannaridalavraeyildfiaudvesiiuds (ice front) antiaaaq

Uil ice front LAABUWIIEY NERSTUMAZINITABMAILSaULaLNISUNINSEI e el

Fadusnuauandns N1 TeuLRILUUSEROUa I E AR e

o A ©° & | =
241  vaniugiuvasmsiuiwuuntidonuds
wanuguvesnssuIuMuiering1eg aunsaeduigldanwaugianiue

- Qs

(Phase diagram) waed1uUSqub siakandluguil 2.7 sisll 90 A figamgRuazamuiuusseinie
Unfi (30 asrwaldga wae 105 Urama) diagluaniuzvesvial nsviwislaedaly
(Conventional Drying) glAnasuam uiaufunanine auieseiuausouLavens
senendn (Latent Heat of Evaporation) dimglundndnusissieiaeuaarundulofiyn B
winsyusiuuudiBenuivazangamafivesmdadusiauiqatenuds € wiage D e

i & = = o ¥ a Lw & W = = ) o v s
ngaBanude teliinmelundndusiarndniudeudaugifurewddiodaauysal
PNUUAAANLIUFYLINABINAINIYN E vaidurauunuasnsilsuaniue welindn
g [ = s & = a =4 .{’5 o = | o
uwdsnelundadusifianisseiisivdouanueidule uazludunougniinoires 1o
wasuamdauuivadnsseiia ansedugamaliligidu ielihudessdiaiuleldate

auysal
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2.4.3  YUABUMSHILAILUULLEaNLLD
ATEUIUNSYIWARUUE anwds Usenaudiadunaunan 3 Juney fe niswadan
wils (Freezing) n15vuaszugdl 1 (Primary Drying) wazn1sviiuiassasii 2 (Secondary
Drying) InafisisaziBanvesnszuiunisudn 3 Tunsussisluil Ao
1) Msudidenulis (Freezing) Wun1sangamgivewdniusiasuigadenudmias
nigadanuds Wivwieasazarawdeuaniusiduvesuddldadwauysal dsdrdnaas
& & a - ~ 8 d o = | e < o L & <
Juadull AD MIARKANULTY sEAuAMUS e s anudsmnsidunisusudanuuish
(Quick freezing) Fuld iflosanuiinfiinduazfivuiaidn Fainanirfiegnialudesing
1 & @ Y] 1 [ s =3 1 ny 1o v = s I's 1
FERTNLAALT MDY TG dnuasvamdniuillviililassad e sdaiusidovny we
wnduniswdidionudeuutdr (Natural freezing) arlun1sAandnuiu vilrudntuged
vumlugidentesinsenineadviilmesadunn lassaduesaniuslasuanudene
2) MIMILAITEEEA 1 (Primary Drying) {Junisanmnusiuas Wwalnndndudeiioy
meluianissediadulossnluanninuivondniue sEuTRIANNAUgINIAMTaLly
SEAUGRINAaLBEn (Fine Vacuum) ﬁqssﬁugmmmﬂqa (High Vacuum) @adiannafusii

o

171 132 Undaa wae 132 wazddma auadu nsseifinvesmanidiudsdaniaiuldasng

[

auysal laelidduvainissyiie Ae Junsnilunsseifievestudinds (lce Layer) Usie

o v
s & o

Ayuthosandnfus duselufe Yududeiisziinlunaneuduuis Ory Layen aguiinn
Rawthveandnfiais uesiugeyinefia fusuiefedmelunanios seifiorinuiuuisoenlug
Amthveandndos fedinammissdia (Sublimation Time) Fuegiulnseadrovomdn s
wiazylahlnnaiausediusmdouduiieds

3) Msuwiaszezi 2 (Secondary Drying) L“fJumiﬁﬁmﬁwﬁaélugﬂmaaﬁ’uﬁxﬁ’umi
8 (Bound Water) lundnfnusiaslannmdnuasudednlliudhdass dresnsviued Fundn
“Desorption” tuneuiliwRetuidensiudssrosd 1 msseiiavestidassuualuann
ns1luguf 2.8 920989715 Desorption gaumgfivessdnfusifiugeiy esnmsmom

anusauwlituiudnmaly ndsuanunaimuiouianamgnanineiaensy
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ﬂﬁ 2.8: ﬂiﬂwLLE‘im‘tmmiW]LL‘lNLLUULL‘ULEJEJﬂLL‘U\'I

i - Yeueuss (2547)

2.4.4 wadlaiide
naleiisnilarsoniegvatnvateuaziauan laendtannisyiliuhauuutiden
e v oa = I @ & & o A af ol vk W i v
weud Aanssuiledlundusadvastanzgniuds ndloRfailstldesurlugiiu Tnons
laifsansaulaanuaredigu freeze-dying, spray-dying, microwave-drying Wag vacuum-
drying naufiagyunsaziinisiiuineanuidutunayUsy el laeldd3 cloth bag
method, mechanical, centrifugation, ultrafiltration wag vacuum concentration (Kumar,

2004)

2.4.5 m‘m‘s‘sawam ﬂJ‘“ﬁ’IVIﬂLL‘W\‘iLLUlILL‘ULEJE]ﬂLL‘lN

23 ‘ﬁ.
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