A \ ‘:‘ = U o v Y Ay d‘ Y A A U
wavounasuazaandnemsusammnilaiudilznasdeIBirondumaz o s irady
ANAYT WA

UNfAngd
= a Yy 9 A Ao 1 CZ) v 9 ax A 9 Y
msfinywavesriatazaNnududuveunaeniinadomsnlsanmuiluiudnlzndsdreisiFouduaie
{ a 1< a ' J

Tmden laswamleamadosas 0.04 Nguigll 45 °a 1flunal 3 vu.Taeldinde 3 wiialdun Tandeuasvea

o S A 31 o 1
Tmdeusala uazImfounaslss nanuduiuiosas 0.5, 7.5 uaz 15 Jagimninuilaste) o lxs@sunae

J. v va 4 v o 4 o w

lsatinasonuauiavesutlagondwunninTudendama ag Tndeunisvouanuady (p<0.05) Tasuils

[
[ [ =

4‘ 9 A Iy a [] Y] (B 1 1 =
wondwi latilsmaearesauazszaumsunuiivosnyeanoiagege uamaANULANANTZHINANUYTA
1 A ° A1 o A A 9 Yy 9 A d? =\ o A 9 42’
gaganazaAInNuniadmIgalaIdIga uazsoin1s 14anuduiunaagaunIsiscAumMsIFo Nt 1NN INUY
msanwanzimnzanlumsulsammuilsdredTiyoudiuuea 3 ade Ao Jesazanudutuveslwfennas
4 a o aaa 4 o aan
Isasooaz 4-14 quugilumsiilgnser 3545 °x wazna1nldlunmsiilgnser 2-6 vu. Taeldumuns
. . ' = Y ax A P ]
NANDIULDY Central composite  designs wuhaamehmnzanlumsudseamuiladreIsiendu s ldeas
4 g’ o { a I
Tmden laswmeaaiosas 0.04 Ao TmAsunaslsasooaz 2.47 (Taeiminudladc) Nguugil 41.87 o 1ilu
&£ o Y A Y Ay Y va Y o A v a Y ~ o o
szozinan 5.47 su. Fi lvudaseudun ldlauauialndifosdundaseudunFinmsaniniiga dmsy
= a = = o = 4 = s A Yy 9
M3AnEINaveIrHaveunde Tudsumsueuna Tmdeylaasenlyd wazunadeulaasonlod Aanuuiv 0.5

a

s A J o o [ ax a % a {
Twaans liwademsulsanmuiluindilzvddreisuediadudrons 14 hilauemniovaz 1 Ngumngil 30-
[~ o 1 A A A a = J A A 1 A A Y A
35 °q fluna 1 92 Tue wuiwdhwednanian Tadon leason loavz HSuamyuednanaz szaumsunud
] aAa o o % 1 ~ 9) =) o =S
YoHuedNa MaInInesdd uazanuaunsalumsazareganiuilan 1 lxndeumsvoauazunadou’ls
4 o o = ~ Y Aan aa [ o v A
asen lwamuday uazanmsanianzimnzanlumsulsanimudleidrediTuedniaduve 3 Yade fio
a 4 a o aaa { o aaa
YsuasTwdonlaasonlod 2-9 ua. guugilumsiil§nser 3040 °x uaznarnldlumsiilgnser 15-60
= 9 . . ' a Y ax
il Taeldumun1snaae iy Central composite designs Wua@AMzMmzaylumsulsaninnilsdiedtue

a

aa o U a = 9 A = 4 a Aaa A 9
Fnatu Taoms e hilaveBaniosas 1.0 Ao Twdowlaason’lyd 5.18 Taddas Nguugi 3027 °x uagzldna
o Aaaa A & o Y A A A U= A Y A [ A a a 9 A

w11lfnTe1 22.63 wiil e liuilaednani 1aliqueauialndifoeduuilaedaandimstuniga uazms

o ) v 9 an A 9 1 [ ) A A [ [ 9 A
wilsannudlaiudlendedediTiFeudusansumsiuednadu wilunlsaningiv) dreaanznmungey
] d’ 1 ] 1 d’ = a a = ]
puunziaziuaeiiod wuuilawsaamsnuuuaeiieadilseanTamanuuung (p<0.05) tazudlauals
9 [

amsmnwuunziazuuuaeilesdauantiadiulnguanaainuilanlsanmsundins i (p<0.05) snmiu
anulaventlsdugnin binanarnnudanlsaninsmdansan (p>0.05) iesarnuilalsanins wFen1sAil

a a = o A A = '
mimuhhummcmwﬂumi‘vnuaclfmm/mqmm

“Inomansuritiaga (naTulagnsemis) aszma TuTas u1INedeua UL, 200 W,



Effect of Salt and Alkaline on Cross-Linking and Acetylation of Tapioca Starch

Supuksorn Masavang*

Abstract

Effects of types (sodium sulfate sodium chloride and sodium carbonate) and concentrations (0.5, 7.5 and 15%)
salts on cross-linking of Tapioca starch was modified by 0.04 % sodium trimetaphosphate (STMP) at 45 °C for 3 hrs.
Sodium chloride affected on cross-linking properties higher than sodium sulfate and sodium carbonate, respectively
(p=0.05). It had highest phosphorus content and degree of substitution, while peak and trough viscosity were lowest.
When concentrations of salts had been increased, cross-linking of starch was increased. The central composite design
(CCD) was used to optimize the conditions of cross-linking of tapioca starch. In this design, amount of sodium
chloride of 4 - 14 % (A), the temperature range of 35-45 °C (B) and time range of 2-6 hrs (C) were varied. The cross-
linking of tapioca starch by 0.04% sodium trimetaphosphate and 2.47 % sodium chloride at 41.87 °C for 5.47 hrs.
provided product with properties similar to commercial cross-linked starch. According to investigation of effect of salt
( 0.5 M of sodium carbonate, sodium hydroxide and calcium hydroxide) on acetylation of tapioca starch by 1 % vinyl
acetate at 30-35 °C for 1 hr, the results revealed that acetylated starch which was modified by sodium hydroxide
provided acetyl content, degree of substitution, swelling power and solubility higher than acetylated starch that
modified by sodium carbonate and calcium hydroxide. The central composite design (CCD) was used to optimize the
conditions of acetylation of tapioca starch. In this design, amount of sodium hydroxide solution of 2 — 9 ml (A), the
temperature range of 30-40 °C (B) and time range of 15-60 minutes (C) were varied. Results indicate that the
condition, which provided properties of product similar to commercial acetylated starch was modified 1 % vinyl
acetate at 5.18 ml of sodium hydroxide solution at 30.27 °C for 22.63 minutes. The dual-modification, acetylation and
cross-linking in batch and continuous process were investigated. The results indicated that continuous process had
better efficiency than batch process (p<0.05). All properties of dual-modified starch from both processes were
significantly different from commercial dual-modified starch (p<0.05) except paste clarity was not different from
commercial dual-modified starch (p>0.05), because commercial dual-modification had added vinyl acetate higher level

than both modified process.
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