518974 gVUANY T

1A59019
Sn3wavaunaalafiiinanoaudives
Iuudedugruznas
The effect of fish scale on the properties of

cassava starch foam

%4 4

AIZUNIY
v 74 =Y 1
NA.AF.LNIAT NIAITANE
SA.A5.84910 392AUNS

UYINEIIVANT LAYTSUNE

TasensRReilasunuatuayuainitusglauminendeasvaunsuns
Ussinteuuszanad 2559
TALATING (SCI5906695)



1. ¥alAIN15398
(nwlne) dnSnavesnanlarNinasreautfvealnundaiudiusnds

(n1¥133ng) The effect of fish scale on the properties of cassava starch foam

2. AMZUNIY

WINTNIATINISINY WA.AT.LAIAT UAIRITANE

aowivihey madyineimaniuazimeluladfan auinermans uninerdoaswaiuniuns
3338 WeavEN Wessungd UnAnwiuTeyaiv
anivTInernansiazinalulagwediues AugINeEns

NUSNEIASINISIVY SA.A5.8079 SULIUNS

A0UNNIU A1AITAT ALINSNFERSWALNALULLAY UNINYNDLFISUAIENT

3. NeANssUUIZNA
middeiidnsagasiuldmefidowneldiuamnuiismdeonszatuayuanmienusui

yaravaeredeity Tulonatnmedide

YovoUAL INTINEduaauRsuniatuayunLAde ulasemsisedseinnilusl
JuUszanad 2559 (SCI590669S)"

YOUOUAN AMZINYIFNENT UNNINYIFBAIUATUATUNS atiuayununIsiunluyiiide a
Novi Sad University Usgieiwaside Tiwnuiaivdni 1Wessungd wazvaunss Professor Katalin
Meszaros Szecsenyi TilvRuuzi wavtemndeszninei3se ar Novi Sad University

YovoUARL VTN Siam Modified Starch Co., Ltd. filvimueyasizsiuil

YOUBUAN U3 Kingfisher Holding Tinauewnsizinantan

YBVBUAM a1U1I¥ 1IN IAEnsuazimaluladnediues nalvinermansiazsmalulag

[y

a0 ANEINEIANENS UNTINENSYAAIUATUNS NIAINBULATIEAATEADlUNTIATIEN

4. UnAngaN 1 INguazA1EDINgE
UNANED

Uagdunanadninulaidrndununlugiayszaniuresyed Wewndumidnun Jugule

e awnsordadundndaildvainvats Wy ussydaeiwazianiunszunn  win1saalNueIN

q

1Y

nanafnduaeiinansenuseduindenunnine  dudAemslindwulumndnas  Jaymey
waslnudioravudougldemsuaniluduneseguamdefinnsdudaivemsniou  deu

= & a 3 a & & = ay Yo =3 A o v
LL{jQGUQLUUW@aLll@iﬁiﬁllaﬂq(ﬂf\]\clLU‘UV]'NLa@ﬂﬂuﬂml@iUﬂ?qNﬁ‘lﬂﬂﬂi’]ﬂsﬂu LW@U']M']SLGUWG\ILWIUIWN‘\]']ﬂ



1 1 I =

naranndaasiedt weag1elsAnulnuntdedaiideanalunislidaufe TaudRidnas nuauTous

1%
LYY a

1 dy v Ly a = I~ a d! d'd a U wa
waghsieaudy  dsunisldansdufndadumelianisniivseansanlunisusuugsaudfvediy
wila TnsaTetfnwdnsnavewnanlatwazindnlatsanusniinaseautfvoddnuuwdaie
WU g Ui ULAALRILAISUBANINITAT tnewUsUSUNMYe9ENsAAL As 0 5 10 15 way 20

6 @ %:’ v :J’ dif v d' (v % ) ¥ [y} d' a
Wesi@udlneuminveswdavun Jugudmensainadanisanuseuiuulidldnnuduiionmgll 220
asrwaed Wwal 5 wiil wulnndavanfivsuna 10 wWesiudlaeumidn awnsausulgsauds

v Y I % a I3 ¥ [ < %
N19ANU5UVINLLTILARNINNS T AR NAISUBIUANIINISAT  INNNSAALUSHLNAAUAN Y
' A A A o v < AN A ~ P P ~ a
NSWN WA RANga i lvRanaaUaiuTinuLAalENLINTIga ABNSWITIgMMN 700 DA
waea Wulal 3 e n1sAnwdnsnavewnantattazinanuatsaudsnusuim 10 wWasidua

ngudn  WeSsuiisuiuwradeumsuauan1anIsaninaneauURvadnuwts  wunnsiy

[
12

[ [ [ v a ! b4 a v = = 1 s a
WnanUanAkUstUuaIsALR aqwaim%aa‘lvﬂmawmsﬂmyw UANUAULUUYDIYRaNAY U

WEREININNNANNTEUATY UazlAanuvusdulndlaesiuiunislduaaideaiiuaiunninisn

ABSTRACT

Currently, plastic foams have been used for everyday life. Used as a food container
because it’s lightweight, easy production and a variety of products such as packaging and
shockproof materials. But the production plastic foams from synthetic plastics have many
environmental effects. That’s high energy consumption, garbage and has been problems
may be contaminated into the food chain and become effects to health when contact to
hot food. So, starch is natural polymer are an alternative to more attention and to replace
the plastic foams. However, starch foam is limited in use due to low mechanical properties,
low thermal resistance and sensitive to moistures. Therefore, an addition of fillers is one
technique that is effective in improving the properties of starch foam. The aim of this thesis
was to study the effects of fish scales and modified fish scales on the properties of starch
foam and compared it with commercial calcium carbonate by varying the amount of fillers
were 0 5 10 15 and 20 wt%. Starch foam was prepared by baking process using a
compression molding at 220 °C for 5 minutes with free a pressure. The starch/FS foam with
10 wt% show improved the thermal properties better than using commercial calcium
carbonate. The modification of fish scales powder with furnace method. It was found that
the best condition had the highest calcium content, that’s furnace at 700 °C for 3 h. To
study the effects of fish scales and modified fish scales at 10 wt% to compared with

commercial calcium carbonate on the properties of starch foam. It was found that using of



modified fish scales as fillers showed larger cells, density of cell was decreased, high thermal

stability and the density is similar to that of commercial calcium carbonate.
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