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dwfl 2 abstract

This research aimed to study on increasing yield of inulin from Jerusalem Artichoke (JA)

(Helianthus tuberosus L.) by ultrasonic extraction, production of inulin and fructo- oligosaccharide
(FOS) from plant and microorganisms, and stability and prebiotic properties of JA extracted inulin,
synthesized FOS and commercial inulin. The results of JA inulin extraction by ultrasonic- assisted
extraction (USE) showed that pretreatment factors including temperature, time and power level of
an ultrasonic had significant effects (p < 0.05) on yield, total carbohydrate, reducing sugar content,
total phenolic acid and inulin DP distribution. A comparative study of USE with hot water
extraction showed that USE can improve the efficiency of inulin extraction and use short- time to
extract. The analysis of JA derived callus extracts indicated the synthesis of inulin in callus as the
major content which was similar to those found in natural grown tuber. The inulin synthesis and
activity of fructosyltransferase in induced callus was consistency. Moreover, extracts from callus
also showed prebiotic property. For production of fructosyltransferase by screening microorganism
(SC1), it was found that 12.5 ¢/l sucrose, 25 ¢/l yeast extract and 5 ¢/l sodium nitrate were the best
carbon and nitrogen sources, in respectively. The optimum pH and temperature of crude enzyme
activity were 5 and 70°C, respectively. Maximum production of 15% kestose was obtained within
20 h of reaction when 20% sucrose solution and 1000 U/ml of enzyme were used. The
synthesized FOS was rather unstable. Whereas, the stabilities of extracted inulin from JA were
better than those of FOS toward all tested conditions.
Key words : Jerusalen artichoke, Fructo- oligosaccharide, Fructosyltransferase, Prebiotic
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TJagtuomsiasuauainlasuanuaulasgianitwndesanzarsnsluledn (prebiotic)
Faduduloosiilosulssmundilianunsadosniogngadulunszimnzemviedldidn u
ansognldlagqdunidiinafdesisne  Wu  Lactobacillus sp.,  Bifidobacteria sp. (Chen
et al., 2002) mMssuuszmuasnsluleAndulsed andunmsiinsnusuafidevindluddlneg
ylvannisadansfivinnuueiiFesialifluinie ilissvutudiorhauddu funisgeady
wpaden Jeatumsiiauzisadnldlug (Fooks et al, 1999)  fauisfinsuanarsnilulefnusy
wnledlnueanilsnnnag Wusmisasy wu Wynlalealnueanilse (Fructo-oligosaccharides, FOS)
8uAu (Inulin) nuaalaledlnuaanlse (Galacto-oligosaccharides) sealalodlnusanlsd (Malto-
oligosaccharides) Fslngvhluanslodlnueanlsduszinnvisnlnledlnusanilsdamisonulsluin
waynaliivangyile W iavien nszifiey ununedu Uerusalem artichoke) wagnadgviou lagu3ua
FOS finuldlunnunziu chicory root waznsziiiey fegluvSunuiovay  12-15, 19.6-26.2 uaz
8.1-14.5 a6y (Moshfegh et al., 1999) %aﬁadwﬁa@uﬂ%mmﬁqa anansadNnanalun1en1sAn
16 wonnfiwudndmuansledlnuwanlsdussinmmignlaledlnusanilsdlugdunidunssinge 3
nMsudn FOS  lae  qaun3siuazendenalnnisieiuveseuluivynladansiuamesa
(Fructosyltransferase) LHundn Fsnmswdniouludainitesdunidasldinariiduninisuananis
welitadinfidusasidnnisaieiignin eg1slsfinig Fructosyltransferase 9Mnqauv3sld
Tumamsdnduidadoglaiunin

dmsudsemalng Tulagoudvhifinsndearsnilulefndulfioduussne vilvdesding
dndrarsnsluledineneqaneislseina 1neuidevesaudidondnsing nudt nainemisiasy
guamludssinalneiiyaduszana 18,000 anuumlud 2553 Tneluuiliuveneiifevay 10 Tu 3-5
Yn9uti e?fq{kymﬁﬁ']ﬁ@maaqmammim%mamﬁm%m%mm‘miLLazmmiLﬁaqmmwmmiwa Ao
mMsfisdesitaninaluladnsadnasiauguamifouynuiaaindsszsina  Ussnaufuiagdu
UsenelneiFuiinisuan Jerusalem artichoke vidourung Tufuanntu udmsliusslonidaineg
TudruvesnsilUlfifuemsdnidedyadsin fudu iedunisiatuadsnnnuudonsaliiud
gRamnITUINYRTkaresTulsema anmsdhanswsluleAnannsiisussina ilodaaiunazii
WA INAIUIHEN A9 N19071715

yalasen1sided ajsimuunalulagnisudansnialodlnueeelsdduedulssmaian
mMsafnnuAunzuilazay FOS  gesnenisldndudanitennd daduisigniaildlunisidis
UszAvsnmlunsainansvateeiln Snitdsiinadensiudsuutadasasesaslulanse Sady
wadafihaulalumsatnansdyduaniiniuns Jugsenvavyiliausadfinyssansaml unisada
wagldansusenauiifllassadiaunnd1991n3nsadndug de  wazdienvastislunisadnansid
Uszlovinedanimdu iy arsuszneviluednoenunlfuintudsasvinlfldudaSneidyauiid
Usglowiundu waznisfinwaruduiusvesnisuanseenvesdunas ioulesiflifeadostunis
dauaswit FOS Tuumadandnilsdanunune Suagilimauiaidauaseiminlugnsimuinisndn
Tneldszuunamzidsagadiio (Plant cell culture) fimuauanngsne Whendnsudn FOS a1n
flufiugnamsssuuAazainsave svunnsnanludsUnsaiiinin Bioreactor) 16 Tuwmed
nsAnwInanan FOS Tasendeieulsiinsnladansiuamtesaningdunisiidrdinfiduuasisns
maiaiigazyilnananudullilumsiievlssiuman FOS luang in vitro fiflen degree of
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polymerization  (DP)  snuitdesnmismangsenisinluliuselevilugnaivnssueimssoly
uenaniimatsnialedlnusaailsdfiatnldonuiuns fuuasfidaasefldanioulesiuenldan
dunsluAnuguanTivesnaduamsmilulofinuazanunmuvesaisiean 1 siildlunisuusgy
wazmsdoslunszimzemmsiiefiazihesdnnufildlusznoumsfiansamiodndensinves
wanfueitisdosnnaiundluleAniiefayinlinglulednwsnlaledlnusanlsfdnsdinaauting
Huaawdlulefnagiu fazsilviAnesdanudogninsuans devssfiuudrsiiuigelasinside
flanunsofiagdesendmiuniananaidlusedugnannssuld
TUTLAANENVDIUNUIUTIY
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Fansuameisaiiiotludiaedt inulin uay FOS
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1. Anwimnuduiusueinsuanseenvesunaziouliffsdestumsdunsziduydulu
unadandnihanuinziu way dludugduildlunaaeunaautRnmundunlulefnifeuiuduy
dudadaldainsunung fuanlaonslindudaniiennd

2. isunavesmslinaudanemdeussavsamlunsaiauaslnssairsvesduyduainin
vosurupy Ui R A

3. Anwianngimunzausiensnaniouluigalndansiuamlona  wasAnwinuantives
ulwiisaladansuamleisaiivszansnmlunsndn FOS uagmanzimngausondn FOS
voseulwizala@ansiuaeisa

4. FnwianandRvessnlaledlnusaelsdfiataldanuiuny Sulasindaldainnsainse
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Inulin ag FOS anunsandnlaaniauazdunidvatesia laen1sudn Inulin uag FOS
ansailalasnisadinainigndnisazay Inulin waz FOS  g¢ Msldszuumsimieideasadiy
(Plant cell culture) Hagau Inulin - wag FOS 3o n1sideeqdunidlinanouleding
transfructosylating activity wadneulsdilaludauasizydt FOS annimaglasa vie Tdqaun3dlu

a i Sa Y & 3 gy =

NSHEAR  FOS Mnuvasemsidiinaglasaluesrusenaulaenss wagnin FOS flaainiivias
aun3dndndenunitelinuantfvesninudunslulefnuasiinnuatoseninlugnisldiasuly
nandngionsld duiduuinnssuemsvialmiiionisguaguaind miuausnguain Jan1suan
FOS sgiaulaingrladansuamlaisaainiyeqdunsd n13AiuAuIddidansiet FOS Tagld cell
culture vawAUREIY agnstEIsMTaiaivzanit s lugnmsiudneninnisnda FOS 10
U a da =3 Y . Ay v ' PN 'Y ) °
Togauniludszmaligeauls Tog Inulin lanlasenisgesi 1 Falaanuwaadaazgniiluneaey
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Aaautinudunslulefnazannsaliilunadenlunisuda Inulin lonaenisdinsizendumaia

X A A A ! . oav v PN a A N ° wa
nsigagalloeiiy @1 Inulin Mldannlasanish 2 aslivsunaunnenasinlunaaeunuau s

& = a = = Y = a ao | v A o & a

anudunslulefnlasazideadisuivansnslulafnndmireluriswmainieimuiduaisiasy
gunmluemnssialy dw FOS Alsanmsduaszilagldiouluiangdunidnaziiudnmadonnis
Tunmswdnansnslulefnfianunsandalatudsinamnnifiswagldiaandundt usivlinves FOS Nuge
lpo1aunne1ean FOS nuluity wulle DP duendsnaiukazazgnihlldluingussasdiiunnsing
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1. MsAnwanuduiusvesnsuanseenvasdumazieulusiiieadasiunsdaasziduyauly
waadandnihanuiunz unaziluduyduildlunassunuandinnudunsluleAniisuiu
SuyduiadaldaniuiunzJuaalaonislindusaniiennd

1.1 MsAnwaruduiusyssmsuansosnvasdusasieylusiiiisadesfiunsdaasizi
suydulunaadaiidniannununsSu

mynseitanssuvenoulusiinladansuameisa Jadueulwdfiferdesiunsduaseiduy
fuuansliiiufannuaninsalunisindeudonynsnindaanelasavesunadaiiinsavanduydululiunm
g9 ilannseaguanuduiusseninnsdunneiduyiuduafianssuvesouledvzaladansuamaisa
yosumndauAunz fufiniili Sanuduiusiuuulsmuiu warainnsmsadeuseRunsLanieanad
Builifendestunsdunesiduydusemeaia RT-PCR duftnunisuansoonvesBuludnuasiiuusniunis
avauBuyAutuIiunisuanseanuoneules (gneaziBoaifinidululasinisdesil 1)

1.2 nageuguantAnuiunsluleniisuvesduyduilanaldanuaadandnilduas
WurunzJuanlasnisldnausanirend

dleTinseisdusznevvesansatinainuaadase HPLC wuindanuadieadeiu profile vaq
asfinsalinnesildluiian (afafendusansienii) Ao Usznausie inulin unknown  FOS
nystose 1-kestose sucrose glucose Wag fructose lmgwu inulin wag FOS (unknown FOS+
nystose+ 1-kestose) Tudadauanndign witideunnsrsiude Tuwaadadidadiuves inulin uaz FOS
flndiAssiude Uszanal 46% wag 56% udluhaniidndrues inulin wag FOS nninaesivide &
pefUsana 93% INWANITNAGEUNUT asafinaInuAadaanTnduaiumaaigivinvente
Bifidobacterium sp. I Fvenana1iléin dauves inulin war FOS finuluunadauaztiantiug
AnsanAmudy prebiotics (ameazBeaifinAnlulassnisedosd 1)
2. navasmsldndudanirwndreuszansnmlunsatauazlaseairsvasBuyduanive iy
nzfufuisrady

FEAULDUNAYA QUNHIAVBINITUINTY LATLIAN1VDINITNININAINAADTRYATUDINANTR
Uinuenslulawsn Usinanadtnd Usinaasussneuiiuedniiavunuay DP yosBuydu (e
Anwin1snsyatedaves DP vesduydunudt dndlugjeglugas DP 3-10 nsfnwniuandliiiiuin
MsnEnInsesanirendtioiiuuszaviammisainld  WeiSeuiisunsadalaonsasnesaniy
gmdfumsatindetfeunuin msatadesaniiendivssaniamini ansoatnansléiunm
dtunaranszeznailumsainldduaundediesiosay 50 (@reasBeniuflulasinistosi 2)
3. msAnwanzimanzauienisnanteuledngalndansuaess uasAnwiauautaves
wulwsinsalndansuaasaiiuszauinwlunisuin FOS wagmanazivanzausanan FOS
vouaulusinzalndansusiweisaldongdunsd

MnMsfauendeyaunisfiannsondneuledsaledansuamosanuinde sc1 @
Aonssuveseulesinisalndansuaoisagefian uazioAnwinaveaunasnsusunaylulasiausio
nsudneulednaladansuamaisanudn glasa (12.5 nsusedng) LﬂuLLwdqm%uauﬁﬁﬁqm way
Yeast Extract (25 n3usiedns) uag Sodium Nitrate (5 nfusiodns) uunaslulnsiauiiadian e
Anwidnuazuissznisveneuledverunuindl pH uay gumgiifnzaude 5 waz 70 °C
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Fsan1zdranslunsuusglens Uszneusie anniz pH m gaumnlige wazan1nedid maillard
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prebiotic activity scores fiAnAaudranm (0.18) Tasamzluaanisfifunsauaraamaiias (pH 3
gumgdl 85 earmiwaidua) luvagiianuasivesduyduasiniignlaledlnusanilsdlunnaniiei
naaeuiisluannziifunsn guvniigs uasluanne maillard (Anlalasladauszanm 20%) (g

e
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