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Preparation and Application of Amylose Inclusion Complexes in Nutrient Delivery System
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Abstract

The use of biopolymer such as starch for delivery and controlled release of active ingredients is an emerging
unique system. Starch is a mixture of two polymers; amylose which is a predominantly linear glucose polymer, and
amylopectin which is a branched glucose polymer. Amylose fraction has the ability to form helical inclusion complexes
with suitable guest molecules by forming a V-amylose structure. In the presense of ligands, amylose undergoes a
conformation change from double helix to a single helix and entrapped ligands inside the helix cavity. Complexation
of amylose with active ligand is a nanoencapsulation technique used for the delivery of bioactive compounds such
as antioxidants, vitamins and essential fatty acids into the body and to release them to function at target organs. It
is suggested that amylose inclusion complexes provide the protection during processing and storage because the
complexes are resistant to high temperature and oxidative reaction. Amylose inclusion complexes can be used as
a carrier for active substances which are released in the gastrointestinal tract. The release of the complexes can be
manipulated by various means such as increasing moisture content, temperature and hydrolysis by alpha amylase
enzyme. V-amylose could be used as a delivery system of active ingredients or used for providing the stability of

flavour compounds during processing and storage.

Keywords : V-amylose, inclusion complexes, nanoencapsulation, delivery system
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Tutagduguwuunsaniiiugin naenaungAnssuns
wlrvesrusdeifuidoniefidmadonisiinnioelsadm
Tsn3odesineg Wy sy lsavaendontiila uavlsn
uz5e mauAdgwdnanetavilalaenisuilnnemsiasy
anslnaundefog (nutraceuticals) uaganseangvisnsdanm
(bioactive compounds) agelsAnunsunasnigeg e
1 lgluenis GaliTag1AnluAIUAIINAIRIVDIATTIUANIE
99 ¢ lidesiduszrinssudssy nmsiusaw sads
devslaadluluseniefagimefuaniieanudunsaly
nsTEeTS enanianseengrismatinwaulngjazd
saviun videdindunlifisUszasd Suoraduaimaliliidud
sousuveafuslandloldlundniasions wadafiawnsa
Pudlodgmdinananansariilénaies uwiisfiteuty
univane fe nsliwedmestinmiiuslanld wu amde
(starch) undusvieniu

amsuduneduesiivsznousenedugaalsd 2 vin
launeziilag (amylose) wazaziilawwafu (amylopectin)
Tunanaeilaaiidnuuzifuasldnsaiivsznoudeluiana
vesnglaadeuseiusneiusysarhiidumisnuousznon
i 1 uar 4 (1,6 o-D-slucose) Ium:uzﬁimaqaaxﬁiamﬂau
fluanavuinlngfifsfuuanuvusesnluifudiuauuin
oo finsdoudefufeiusydarhfidunisnsuausznon
i1 uaz 6 (1,6 o-D-glucose) Tul A.A. 1943 Rundle and
Baldwin Aunud Tuianavedesiilaaiilassasawuumynge)
wasfitedonlaseadisuuuiion 3-evilaa (V-amylose)
nsfigetedent esmnnisfunulasadefanarainly
semitanisuatilueduresanisy dvluntvieesiiu fe
“Verkleisterter Starke” #39i38n8931 V-starch faudanlu
naweNzdnsAuNUiTRLIdnvurlasaietand
fudnlFnnutsaailudluanneiifueansseded de v-
amylose Adsgnitegnannunautagiu

ilesanansudunedimesiinmitmlsie fisagn
fmuvaoaislunsliiludiunane i Jsiinsdiansvun
THlumadadunaugadu (encapsulation) Wy nsldiu
asindevendiafiviliunndludild (enteric coating) uaz
nmsiliinaisuseneuldedounuudungtuluseduluana
(molecular inclusion complexes) lutlagtulainisuszyna
Tdaruiaunisiinansuseneuidetouluudungdures
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aviilaaurimunnalianisveueynialussdvuilu
(nanoencapsulation) ifuduiusnn awaannsfinnuin
miﬂﬁzﬂauL%deffauLL‘UUSuﬂqsﬁ’uﬁﬁﬁﬂaquﬂumiﬁwm
sruuduualgatuluszauuly (Lesmes et al., 2008;
Gokmen et al., 2011)

anwzvaaIsUsznauledaunuudungtuvas

azdilag (amylose-inclusion complexes)
Tuanmefiaunus (igands) Wy lelefu weanssed
waznsalusfy ogdae ansmdriasmisniluanaszilas
Tegluaninaisusznoudsdoudidnvarianiz Ao
aeldeziilaaiien szdaduindsaiunuuvyuiuiie
(left-handed single helix) Tnesfudausouluianadunua
w1ld (il 1) eifansdunudaziuduvanedida
penIduLenvesaendsl waydudniiliidalludes
119 mmmmaqmaazmaaﬁmmsam%uaguiﬁwmmaq
luanavedunud Wy nsaUaudn (palmitic acid; C16)
mislierilaafildwiunglaa 30-40 Tuiana luvaiziinsaasin
(lauric acid; C12) eillaanisddnuiunglaa 20-30 luana
Fetfu Tunisa¥sansusznouidadounuudungtuasies
Asudenauenvesarezilagliimnzauiursiinues
aunum _

turn —

turn pitch

turn

A9 1 AMIaRINSIURIvRIRrlaanuasaLAUn (AaN:
Putseys et al., 2010)

Tneiluaisusznoudadou V-amylose flauin
wuruAugnaIaUsENn 13.5 dsanse (A7) vuinauniig
Y9370911 5.4 Ssansen dwmiuindeovilaaiiduunglas
6 luiana (0wl 2) vunavendeeziladanusausudanegu
Iannuviinvesdunud aunsadnnguaiinves V-amylose
Igwamsned 1
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A151991 1 vlinved V-amylose vuaveselinaduasstinuosdunua

FoiFen fegvosdunud vuveelneas LBV
a(m) | b(m) | c(hm)
V, or V, agluyeding 1.36-1.37 | 2.37-2.58 | 0.78-0.81 | linear alcohol, fatty acid,
aldehyde, emulsifier
Vol OF Ve, agluyosing wavnsedu 2.74 2.65 0.80 | butanol, acetone, branched
finssewinanaseyilaa alcohol, thymol, linalool,
menthone
Viggmmopanat O Ve | 2ElUTRI9 wazmssdu 2.82 2.93 0.80 | lIsopropanol
Aaszriandeesilas

fian : Fawdadnin Putseys et al., (2010)

A 2 AINTNBDINIARATINNANBUETDY V-amylose
(#31: Immel & Lechtenthaler, 2000)

NA151T 1 NskansuuInvedetinead (a, b, ¢) ves
V-amylose UAIRIBENNMINING 3 Lazilogvasaunuaiy
V-amylose Faiviawuvaglugasing wagnsadiuninesening

a a o a
N7 axdladlandlulnananIng 4

Tunsaindaununvweluanalvg) indetevilladanunse

USurenelvgfiu 1w Tuanaves menthone %3 fenchone
A o v A A o |
uinllenihlindelesillaaidnuiunglaa 7 luanadesey
(V; vnaduruaugnate 14.7 dsansey) luvaeiluiana
naphthol aginilgrliindedezilaaidnuiunglaa 8
luanadaseu (V,; vuinduriuaudnats 16.2 8sansou)
ndaniluanavesesiilaaiindungduivaisiunuaua

=1 % = CY 1 I =
V-amylose viane9) luanaenaiinsinsesiiegulussideu
o Y a & vV = é’ o a Y
MmAMIulASIFSHENTY anwrUpIa1sUSENaUTtDY
wuuduagtuveteriilaa 3 2 uuy fie a1sUsznaudisdouu

A A = = a v o
vurdafinds (type | complexes) H4aziin1sinEeeiives
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il 3 wunglnwadues V-amylose (fian: fauvasan
Takahashi et al., 2004)

V-amylose tuuliiuszideu (amorphous) waransusynauida
Fouwuuwiindians (type Il complexes) axdinsdniFuadndu
suvuuareglugundn (crystallites) nsflaziAnasuszney
Bedounuuln Tuegifudatevansdu wu angluns
U3 vievesansdunus anuenivesasezilas (Jusu
FadnwaznsdnSesiives Vamylose fwanaafuasdina
son1suanUassansddayfianizsnetugie
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Tramyduivluanavesdunud n1sangun)indans
warlustuvesuts 1Wutedonidunisaivauvinves
a15UsEnaulisdouluuBuagdu na1ifie winviinsan
gamgiaegreniagy wdmald V-amylose Insdnizei
fusgradusudeuldtos dnvaurarsusznoudsdeudilsae
Wuuuu type | complexes luvnugiieniu wnvitnisan
PUNYNYDITEUUAIRE19E1 ¥l V-amylose @131503m
Fosradusndouldiniy aslsznoudsouiildaredlu
3U type Il complexes

ansaudanngg anunsnthaniduinghufediuluns
HAna1sUsENOUWs TR UL UUBUAgTY aehalsAnuanisod
Yarldpsiivunaesilaafinewuy dnsaludusi desain
nsaladuavanusaduivesiilaalan vilmAnnisugsdu
nMsansaunudideansld ansviifnuanBusnzay uaxd
senunsdnliElunsiisasuseneudisdounuudungdu
T wdafurss wilsfudUsnds (Heinemann et al.,
2001; Itthisoponkul et al., 2007) {Ju@u wenaINAS
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Tnghudeduluglanisouds oxilaafiatnainaniss
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diffraction (XRD), "°C Solid state CP/MAS NMR, Differential
scanning calorimetry (DSC), scanning electron microscopy

(SEM), atomic force microscopy (AFM) 1Tu@u
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Wedou wuudungduvesesiilas
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(controlled release system) finanesiu Wy AIVALSATISY
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annsovildlnenslithdodugamnd anutu uazeules]
wu Msldgamgisening 72-129 asrwaled waung
UanUdesarslvinausasenainaisuszneuidadauuuy
Burgiuld msusznoudstounuudungiuiifinuasiings
nniulEdunamildiiguugian (20 ssnwaidea) Tao
Lifinssumevesanslindusaniainuffseeandintuiu
(Nuessli et al., 1997; Heinemann et al., 2001)

nsdiloulnifutadslunsnsziiliinsanyaes
wulvsifianunsagesansusznoudsdounuudungiuld fo
wulwinean-sziiiaa (o-amylase) H51891U15EAUAIL
Wuduveseulgduoanr-sziiaalulin (25-200 gila/
nfutmiinani$e) awisndesarsuszneuiadounuy
Sungduveseriilaaldiisadntos luvnziisziuai
dudueulaivean-svfinaludiumnaiuennis (2000 gils/
nuimiinannin) avanunsngesasUszneudedeuldisan,
(Heinemann et al., 2005) ﬁﬂﬁ?umiﬂizﬂam%ﬂ%ammu
Sungiudadumadenvilslunslfifussuuihdeansddy
Adanisloiiinisuanvaesludiudld lidrazduinfiu
asueyyadasy ansiislgninsen Wus
n1suszgndldansusznauldedounuudungduvesasiilad
TunsindsansdnAgyneenns

n1slduselevivesansusenouliedaunuudungdu
vosorilaa onananlalu 2 dnwuzlvg Ao

1. WdwmSunwianuasiivesarsisiaanalade
sonday saunslddmiuaiuqunisuanUdesansdidny
wWigsnenne

v A

fieg19ansaANnagna’atund tawn nsaludy

o

Lyidudvfianateiusee (polyunsaturated fatty acids,

U

PUFAs) Llaullafu (genistine) way vitamin (3nndu) 1udu
Juiinswiuddn msuslaansaludulddudifivaneiiusee

730 PUFAs flUszloatlfosanienangdnu iy nsiasuasa
sruugiiduAuresane msananufudon anamides
Tunmsinlsamlawaslsausss Wudu PUFAs wiefieuiialy
F9niuA Ao lewin-3 (omega-3) uay lawn1-6 (omega-6)
Fadunsalufuiiifuszdlulaseadralaedusuns
Wuszgiumadl 3 waz 6 MnUaBAUvLTian Ny
PUFAs gnvianeladnediemnuiou uad uazn1seendndu
dlosansneneausldanansadunsizd PUFAs Swadld

=% o & v Yo " I3 o
ﬂﬂﬂ']Lﬂumaﬂlﬂﬁﬂﬂqﬂﬂqﬂaflﬁqﬁ LW]'EJEJWQVLiﬂW']ZJ ’?J']‘Vl'ﬁ‘ﬂ')vlf’d
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Puslaaiulundaziuivsunn PUFAs Tnaedesnninusuna
Anuziliuslaa dedunisiasy PUFAs astuaimnsaadu

feiisndu Wesan PUFAs duansadeuaangldinely
FEWINNTEUIUNTHARN MILAUNEI AADAIUNITNIUEIUVDA
nszmzasteiianudunsngs Senuidevaisaud
wandliiiiud a1suszneulisdounuudungiuresesiilas
annsalfidusyuvunlulunisindensalesiu Wy conjugated
linoleic acid, docosapentaenoic acid (DPA), docosahexa-
decanoic acid (DHA) hds1anelaeeaiiusednzan lag
yuInveseynAmsUsEnaudeouilifivuialugag 100 nm
U 2-3 um wagansuseneulsdeuninaansalanlaeas
nsalsiuluauvesdladnineeuledesiivals (Lalush et al,,
2005) wonanisaiiseaunisiiasuszneuiBsdounuy
dupgtuveserilaaiunsaluduialowin-3 Tuldluruuds
waznwunsalvdiudinisiieeendndulatesas wazdsisan
nsiinanndulnusossmedinulusenitniseuruuds wy
acrylamide Wag hydroxymethyl furfural #18 (Gokmen
etal, 2011)

Yndunaransddeydun faunsadaduansuseneu
Bedpunuuduagtuivesilagld wu Inndue In1dud
TugUved retinyl palmitate kag ascorbyl palmitate Mad1iy
swﬁgam{lumju phytosterols finulufivuazingne (Lay Ma
etal.,2011) uaﬂmﬂﬁmﬁ genistein %ﬂLﬂua']ié’wua%aﬁaw
lunquues isoflavones aunsaiinduansusznaudiadou
wuuBumatuld wazansUsEnaudsdeudnaniannsanuse
anmenisgesaanariensn (pH = 1.5) lunssinizemsues
uywduargnUanUdeseananssuy sign1sdesainieules
orflaaiindsnndusoudanuegludldvesywd (Jusa
¥l genistein gnuanvdesiiuinnalduasiinisgedudng
3729018 (Cohen et al., 2008)

Fofuagifiuldirarsuszneuidsdounuuuagiu
voseziilagamisadnnliiduiunuumaluladluniswdn
synaurluLadgaLfiowmulszuviidsuazAIuALAIg
Uanddes anslavuindususiuazarseangniniedanin
(Nutraceuticals and Bioactive compounds) Tun1suszend
MdmiuanainnssueInsiazen Imaagﬂiuuﬁyugmﬁdw
miﬂszﬂauL%asﬁ'auﬁLﬁwsﬁuw&mﬂaaﬁuaummaqmiﬁ']ﬁm
LailAAnnsagdeseninanssuiun1snane1mshagen
nasnauliiAnnisidenaaisludissrezinainisfivinm
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wAnsToue uazansddnyazgnuanudeteenainsruniivina
dldilesannmsdesaaisluianaszilaaseieuluingy
woarh exflaaniogluszuualdvosyud

2. Mdwiunuanunsiavasaslvinduss

hifuseme (volatile oils) wagthiuneuszive
(essential oils) 1uanslvinausanifeslilugnanmnssneims
wiAmAsfesastinausalungudananieidutediin
Lﬁaamamﬂumjmﬁmmsmzma”L@fdw waziiaufnIen
sandiaduld vilianydonausanaznuantiniaaiives
asAeuly leovh i lugramnssuemsieldlelannsduy
(cyclodextrins) Wussiaviuanslyindusaluomns 1esen
lalannaiwididnvazveslassaiisluanaiiiung uasd
¥99919 ATINANVUIAUTTINAL 5-8 Seamen Tianunsady
anslyinausalilulassaireld uazanslvindusadifniivly
lelaanaiuriasiienuasiivaroguugiuararsiadivne
agdlstmnulalamnesuniidednin fie anuaunsaluiniu
i 1Ange waglunisszmeangvsnedslioyanalildily
wAnsaueiemns WelSeufisulassainsveslslamnauyiiy
F-avilloa wxnuh lassadafundroneiu Ao fdnuuadug
wagilvesmsnansiiannsafniiulianasiag 16 uddmiu
F-ovilaaduaunsafniivasludesisseriundeosilas
Ifidiutude mnvdnmafindnfainenunstiassznen
Fadounuuduagiuveserilaatuaslinausainnmne Tne
aslindusafimnzasilunisifinansuszneuiBedounisi
ansandAidulelnslndn (hydrophobic) fdulassaiediiu
aonss asUszneuidedounuuduagiuesanslrnausadils
fanuasinilussniensulsgy wasnafuinuidesan
asUszneusananazaaeilinionmgiias fegsansli
nausainnssenuiansafnasuszneuidsteunuy
5%1@‘8"145%63371?1&15 1w (-)fenchone, menthone, geraniol,
carvone, campher, thymol, lactones, 2-hexanone,
hexanol, hexanal, decanal, 1-naphthol, 1-butanol LLaxﬁdJiw']
(Nuessliet al., 1997; Heinemann et al., 2001; Itthisoponkul
et al., 2007)

dmdunuimslunsidansuseneudedounuudungdu
vosanslinausaluewnsiiu iesanimapaindrundisiu
fie nsUanUdesansliinausaainansuszneuidsdoutuy
ungiu FodldpumgiigdlunisvanUdes uazenadeslih
Whandheianisanudesliiaty feduisenadseyndld
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£ =2
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Usenoud@dionuuuu type Il JefidnuwaensSosaudusedeu
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