UnAnLe

TumsaaideniagavdninzaslumsiwwsonilauniTnald  Taunudlsdn  amsydn
¢ Y w Y anqy Y o A & a
FI51A1 uazan1s¥iAalsa1e7T 1¥a1udous IwnuANLIY (Hydrothermal treatment) FamlSunmoy
U [ n [ o 3 w = g =] =1 o A
lyTamedsznin 31.04-33.75%  wuamivdaauliianummnzanlunswsouiuauniga
A Y A o y 4 s L a o a & o
wesnnlinanianuedwssgauas dedaula  imiinhiminaaetlasmsouaiazawddauain
s Y w Ha YY) ¥ o a a gy a s
amirinaaudsianuduty 2.5% Tanimin wezmsaiunanmassrialaun warad lmwsesne
¥
nawesea 10 20 uaz 30% veuhminamiy uazlalasnsaasuanensouuy 0.5 1.0 1az1.5% Vo4
3 Y o 3 as e ) a a o 1 Voo .g o d A
iminaady  nunmsdulsilSnamsasugunmisdessia luildu idwadednuaziiedaui
| d a 1 1 ey
as1vglas SEM  wieanuiluwiniionsindinsisilae XRD uddinaneguauianamenmiay
wa a9 o s b oA W o w & q ¥ a ¢ i
puautmFiilesnuveslavedaiisdiny  SnnnslanisinseinIonoeenyam  (Multiple
i = - % » U é’
Regression Analysis) @150y 1gUliuuaunmswyui  (polynomial  equation) 1AUA  AIAINIY
(R*=79.56%) AIAIWAIN  (L*¥) (R'=78.67%) manad (a*) (R=95.11%) ANUUANAIUBIAIE
¥ 2 @ o
(R=78.57%) AUNUT (R™=68.31%) ATLATUMUUTIAMNIA (R™=90.51%) BATINITIAAT (R=78.97%)
o 2 4 2 ] (=] ar = =) '
nazeamIsudiuvedler (R=74.37%) editlsanmmisdunlslsnuadseseanazaizouuu i
1 [ s e o a 1 (= - | ¥ = 1 ' ar = [] 24
danasdniisdingaemamasy (%) Manuiungs manuldsala  wazdaninsaudiuvesmy
- y R . od ' N i Ni i
PanTAU  WAMIMIMMAMUIZANAFA (optimization) TABITWUAIADUAUBY (Response Surface
[ [ i o q L = b =2 @
Methodology) T¥HINANMINKUILAING 1 Tasiirualdidudealn 1 umuus IRIgIganazens
matadiguge 2 1dSnundiveseanazms Tuuuinnzauie 16.14 nay 1.29% v inan 13y
o @ .:‘Q = @ o o o a a a oy 1 =3 S =
iy TauidsSoutounuiauduasiginnnaraanaiusia laun wedienau (polyethylene) Woa
- - o a5 ar ' wea v A
Tws Twdu (polyporpylene) uazmsalaiy (cellophane) wutiianus Ina ldasnaniaaanifmuael

] 23 =)

by o = W et ¥ et 3 9l A A 9| s = [
ﬂ'ﬂﬂﬁuﬂ‘iﬂﬂf}ﬂﬂuﬂﬁ':b'iJHTu"UENﬂVHﬂE}ﬂcﬁlﬂulﬂﬂﬂ]'l' llﬁijﬁlﬂﬂ’e]ﬂﬂﬁ]i\lﬂ’J'liJﬁ"Ill'lSﬂﬂElﬂﬂuﬂ'l‘i%’iJHTu

Yt Y o

Tyys o o ) o & ' 3 a
vogloddmind  vilidesidalumni lusspiefuemsiianuyugs  ednlsinwernily

/q ¥ w  2Y 9 A 4y ¥ P o
Uszgnd Iilunssydusiru e ussynd evieduemsudaTasmmizenns niidanszneuves luiu

4 ' ' 4 & aoa s o = V=3 L A. 2 9 oa
e Hesmmingeszasmsmiuiunnlfisnesndasuninesndiuldd  naliduiludesing
o wea g [ A w v a  a 4 9 v a
Ysulsspmaniamunistloaiuarwisuvesilasdunuudsnariuay e Iianindszgna 1ty

' s ¥ o &
LLWUﬁﬁUUSSﬂﬂ]ﬂWiqﬂﬁﬂTﬂWQWUsﬁuﬂMTHWH



Abstract

In comparing the film forming properties among three rice materials including rice
flour, native rice starch and hydrothermal treated rice starch with 31.04-33.75% amylose
content, hydrothermal treated rice starch exhibited the best film forming properties as 1t gave
the gel with the highest strength and clarity. In order to formulate and optimize the
formulation of film, film suspension was prepared from 2.5% w/w hydrothermal treated rice
starch, as the main film forming agent. The eleven film formulas based on central composite
design were employed to study the effect of two additives, glycerol (10, 20 and 30% starch)
and carrageenan (0.5, 1.0 and 1.5% starch) on physical and mechanical properties of film.
Results showed that glycerol and carrageenan did not affect morphology of the derived film
as observed by neither SEM nor XRD. The polynomial equations obtained from Multiple
Regression Analysis showed the significant effects of the two additives on physical and
functional properties including moisture content (R2=79.56%) lightness (L*) (R*=78.67%)
redness (a*) (R>=95.11%) total color difference (R*=78.57%) thickness (R*=68.31%) tensile
strength (R2=90.51%) elongation (R3=78.97%) and water vapor ftransmission rate
(R*=74.37%). However, glycerol and carrageenan posed no significant effects on yellowness,
opacity, transparency and gas transition rate of film. The Response Surface Methodology was
used to obtain the optimal film formulation with maximum tensile strength and elongation.
The optimum combination between the two additives was glycerol 16.14% starch and
carrageenan 1.29% starch. The derived film showed the good protective property against
oxygen. However, the film had a poor protective property against water vapor when
compared to plastic films, polyethylene, polypropylene and cellophane. Therefore, the
potential uses of the film were to be applied for dried food in particular food with high fat
content. The film might possibly help in retarding lipid oxidation from the surrounding
oxygen. The derived film needed to be improved on the protective properties against water

and moisture to be applicable for various food products.



