=< a d A J o o v 9 as o =
MIANVITANIZMTHANTANTFBATNNNEMT¥IUT U835 mMsaaulsniuall

a =

1 J a a $ ] 1
Tasuran iy lua1saza1enInTasn 20% Ngunall 50 o3 uwaIFed 1181 1 -6 32119 NoU

U

o { ) 3 o o 4
il Idanudeungungil 150 esuaadeon iunat 3 92Tu nazmsaausaioon lad

a

1 o A =\ é = 1 4 9 4 -d'
swnITmunil Fuasonlaemsdesamivaioou lyduean-oz lumaiigungil 55 o
= 3 ] ) o a g d a 9 2 ' = @
raled 101981 0.5 - 1 %2 Tue o ldnaadluaasvdmsndreduno s umeIny
Aaxy [ =1 [ [ a a (=Y o Y
Mmaaaudsmanll wun szeznarlumsusluaisazareniadasn iunai dl5ua RS
J a 1 [} é =1 =Y ] 1 d‘ Yas [
VOIAMNITFFATNUANAIINY FIHUTu18 RS 119529 68.1 — 69.4 % uats 15150150015
1 % 4 1 A A o I Y J a A A [
sawnueu el wunannzmssaanh1d ldaamisdmasnnTUSua RS gaga nn 74.2 %
A s ¢ < < g ' Aa g
Ao dogamsyareeu lyl Wunal 0.5 ¥ 1ue vazaniviit luylueasazargnsadasn iy
< 1A A [l P4 ]
a1 1.0 %1 1ue uadomiuszeznar lumsgesaaou lsivaz szoznar lumsusluamsazare
Aa A ' Y S Aa AN YA (A ,é’ Y
ATATAs N aaraliamsvEasni landSuia RS anad (27.71%) 1nnaminaasdiuaas i
1 1 9 o 1 A A dgl = o Y A 90‘
Nszeznalumsdgesalsou lninazszeznarlumsurnsanmuiviinar 1ndS naniea
a 4 4 { U o o Aaan an Y 3 x 1 a
Saagvesaamsyn lanowirlivinl§azeneamesilindugiu FeaawaldlSum RS uag
a a a { ~ [ 4 J Aa { a
USUUNTATATNAAIZINEIN VTS Y (bound citric acid) VDI ¥FasnNwan laanag
t;l 1 =Y Jd A d' a 1 [P=) 1 A
UoAMNUNUNYS U RS vosaassamsnnaluagig 28 — 74 % lulinaneanunila s
Y A =, Jd A { a (] wAa a
WOIAILAZNITAZABUDIAASTFHATN uazdaTvFmsniwan 1a lllnuauialunsma
4
AN
Y 9 ' ¢ A AN ¥ ] '
MINAFOUMI IHANNTOUTLVUA ) VoIamSyEmsni lanaad s wunms
v P o S Y a A~ Y 2 &L o o q ¥ A
1MANNTOUNUTNTFUITATNNN RS 72.26% Adegnnaduazmsiamanii vl RS
v Y 1 1
YBIAGNTANWTU 70% anasmNgano 0.59%1az 1.91% AWE1AD 5090901A0N5 1N
9 Y A a ™~ ' 9 9 v ] o
ANVIOUAINDUNUMIFToUTIIU RS 44.30% a3 InANUToUAIBHNDHIANUAY
I~ ==t o Y = ~ A dy % ] A
loiluna 30 il 1dgapdelsum RS mnligano 66.97% 1ona1nilAI0g WARIUNG
1 A a 4 1 = % @ 1 @ 1 <
1danuFoulundasauiamsaman wuwdernualrednarugy lasanyuzgliiuda
2 s Y A o v ¥ v Ly 2 v ~
AATBYDIAATFUIFATNUAINIUNIT 1HANNTOUAIINITHL A8gNNAT LAZABIAIBY I
anuvaz lunlasunilas uadregranmiumslianuioualenioiisnnuaulon lumae
o ) < @ X v Y A ' - o q Yo 1A
anyae IS NV ULATAITY UENNUMIT IMANNTOUNANIZAN 9 Unaiih lialeg1ana

HANULY Vh-type



Abstract

The resistant citrate starch (RS) production using chemical modification were studied.
Tapioca starch was mixed with 20 % (w/v) citric acid solution and conditionted at 50 °C for 1 - 6
h prior to heating at 150 °C for 3 h. The enzymatic and chemical modification was investigated.
Tapioca starch was hydrolyzed with O(-amylase at 55 °C for 0.5 — 1 h, and followed by chemical
modification. The results showed that the resistant starch (RS) content was not affected by
conditioning time with the range of 68.1-69.4% RS. The combined method with enzyme showed
that the optimal condition for producing the highest RS content of 74.1% was hydrolyzing with
enzyme for 0.5 h, then conditioning citric acid solution for 1 h. An increased in enzyme hydrolysis
time and conditoioning time resulted in a lower RS content (27.1%). The results indicated that the
longer hydrolysis and conditioning times affected the increased reducing sugar content while the
RS content and bound citrate content were decreased. In addition, a decrease in RS content
showed no effect on pasting properties, swelling power and solubility. Thus, the citrate starch
obtained did not exhibit pasting behavior.

The effect of various heat treatments were carried out by drum dry, steaming, baking and
autoclaving process. The drum dry process with 70% moisture content of the sample showed the
lowest loss of RS content (0.59% loss and 72.26% RS) while the steaming processes was1.91%
loss in. Furthermore, the baking process showed 44.30% RS loss and the highest loss of 66.97%
was found in the autoclaving process. Moreover, the citrate rice starch obtained from all of the
heating processes showed no pasting viscosity. The granular shape of the rice citrate starch
undergone the steaming, drum drying, and baking processes still unchanged, while it disappeared

after autoclaving. These thermal processes also induced a Vh-crystalline type structure.





