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Abstract

Formulations for the rice flour/agar (RF) edible film and the rice starch/agar (RS) edible film
were developed. Tensile strength and %elongation of the RS films were found to be slightly more
than those of the RF films but water vapor transmission rate of the films were not significantly
different. Incorporation of ascorbic acid into both RF and RS films reduced film lightness and
decreased tensile strength and %elongation compared to plain films. The RF and RS incorporated
with ascorbic acid coating significantly retarded lipid oxidation in cashew nut. Incorporation of
ascorbic acid at level of 0.5 g per 100 g film solution was found suitable for film production
because the films strength and elasticity was just slightly decreased due to the effect of ascorbic
acid. For edible coating, incorporation of 1.0 g of ascorbic acid per 100 g film solution was more

effective in reduction of lipid oxidation.
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141 Desiccant method
[ = ] [ . . @ 1 ard d‘ vAa
- 9ATINTFUHNIUVDINY (gas transmission rate) (memaaanﬂawammmmzam)
1A sa 4 =1 1 v Aav A o = ]
ﬁﬂ?tﬂi?%ﬁﬂﬂuﬂﬂﬁﬁﬂqﬁﬂﬁﬂq‘ﬂﬂ ﬂﬂ?ﬂﬂ?ﬂﬂ?ﬂﬂ"lﬁ?ﬁﬂﬁLlﬁglﬂﬂjuiaﬂllﬁ\?ﬂﬁmﬂﬁ

Tne
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= a da U wAa a1 d ' kY Y kY A Y
3.3 Anwaveamstaunsateanas ianeantiavesilanuslnalaanuilednudr nseuilednn
% (Y]
iana
Tagidongas NrizaunInmMsnaaodlude 3.2 o nnAnyInaveImsAunIa
A ard :JI dy a Aa A 4 [ a o a
weanesin M3 enilanluduiiw@unsadain ey pH Wauvesus Iaalannudledn
9 9 Y [ Yy 9y ==K [ 1 a A 1
Buazutlednadiaia 195 pH 2 uag 3.5 udrAnEISATIEINMTIANNTALDEART UAAD
wAa a o a 9 9 9 9 Y [ o d‘ ] [
auautaveslavys Ina ldnnutldnaduazuilsinadiana dasazarenriumsdsy pH
a A a d a % a
yaunsaneanosuaadluiduus Inaldonuieddazuiairidada ludsua 05 1

[ A, a| d a Y]
2 uag 3 n5u Tasasmaas suduus Ina ldnnuildnadwazuildidradanaunsa

9
v A

Ia
UBTAADIUAAIU

v E4 '
v o Y

vaiminaunay ldun uilinidesdeaudes @S lsaduniiseas $11a)

A 9 9 [ a o 9 ~ o w 9 o a o = =Y 4
w30 uflddiana WS Tsuduniiveiss $10a) wauas1Tud (VSN & woa # Bumesm
50 9199) NALDIOA (CARLO ERBA REAGENTS, CARLD ERBR REAGEN TI s.r.l.

. J q y ax A =g )
monteoison Group ) ttaz1i1 1¥anuiewinuguugiine 40-50 eeruradea 3aldudlsdrnd
m3outhdudiana) aunasanal iegunging 60-65 osruaaiBod v dwajuasly auld
iiaugangl 70-75 ossnwarfea ldndiwesoa 1ianuieuaugunging 80-85 pam
waea 3nasazaiganNn aud uAUNIAFAN CARLO ERBA REAGENTS,

4 o o I
CARLD ERBR REAGEN TI s.r.I. monteoison Group ) aglieimsysy pH Wy 2 uae 3.5
Y
nmiuldnsaueanasin (UNION CHEMICAL 1986 CO.,.LTD) Tudasiaiuaiee i
ATATALVUNAIVUUAUNTZINVUIA 21x30 AT 1UsUANAT NT09 IAdeurunaradnla &9
Y
’maguuwﬁaﬁuﬁaﬂ (81592818 100 NTUAD plate ) ﬁw"lﬂaﬂué’auam%’au (Hot air oven,

a =

Memmert model ULP 709)) figaiigil 50 osrussaiFod ifunai 18-20 %1 Tue udqaen

U

1T ad ] a S ad Y a
L!WHWQN@@ﬂﬁﬂﬂl!WHWﬁ?ﬁﬁﬂiﬁ muﬂau“lﬂuawua@ﬂ

Q

4
~

Waviwnaa ldriandseduamauiia aafl

ANUKU 19819 micrometer (Teclock Corporation SM-123 , Japan)

sl o 4 i a g
- alesiFudanudu TaglHaTeadng1iAusY (Metler Toledo LI16)
a oy a 9 d‘ [ a 3‘ a [

- Snanivase Tesldnsedialsuanivase (pa, kit 34 Tawkil, USA)

= 9 A v A
- @ JaglHnTe93ad (BYK Gardner 6831, Germany)

9 = . s3I o A o .

- ANUMUNMULTIAN (Tensile Strength) wazilosuamsanan (%Elongation at Break)

Tae 14 Texture Analyzer (LLOYD instruments serial No 10926) Tasdafduvuia 0.5

a = 3 a d Y o =\ A 9
x10 LHURNUNT Elﬂ‘]Ja"IEJTN 2 maqv\lamﬂnﬂumwuu Lﬁll‘ﬂﬂﬁ’t’)‘ﬂjﬂflfﬂiﬂl"liﬂﬁll,ﬂﬁll
Y
MsNATOY Texture AonszanmsnadeuiugUuuuidy demvuadieda (anw

o 1 { o [ J [ ]
ﬂ%ﬁ\i LaZAIINYT) @]"IiJEUu"Iﬂﬂ'J@fJ']\‘Iﬁuﬁﬂﬂﬂaﬂﬁ 1%’!35]']7]3‘1/]@]?(@‘]_] @Nﬁ ﬂmu’i’ﬂu
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Y Y
1599 20 HaAWAT/ AU 1Az load cell IMAY 25 HIAU M TANIMUA 3 41 11
1 ti'
AUNY
v
895 IMIFUAIUVDS Jo1i (water vapor transmission rate) 1% Gravimetric Technique
k2
UV Desiccant method Haz 1¥garuguanudunazgungi (SANYO
ENVIRONMENTAL  CHAMBER MODEL MTH- 4100 , SANYO Electric Co.,Ltd.
Y] ax Y Y 9 ] 4 a

Japan) Tag@atila91nis ASTM E96 Taglsnisvinaidusiuguanad 7 yuaiung
A 09} v A ] ) Aaa [ a = a 9 ad o oy o
anamihmidnudueu uussgganuea 15 5y Yantnadndlreway ¥aimin
= 09.1’ 09.1’ o a P [ dy @ v  JdY P
anase miwth T luediaeesinelulsuanusuduinisoas 85 gaungin

o ) g’ v 9 Ay < 9 a d ~ A ) a ) ]
25°C tazFaihmiinalentaniindrelaunne 30 11N (AT0IFINALBY 4 G 11111)

Y
@eunimszrnaihmiinganeadunal Iasdiudu laan
W [ Y v
WVT =—  1io V% = slope () A=fiuf m)

t.A hr
[ =< ' 2] .. o | o A B2
AT INITFUHNIUVDINY (gas transmission rate) mzapglaunaulauIzay)
[ =Y o’d‘ o =1 1 v aAav A o = [
ammwwwﬁuammww@%ﬂ aaiuIveInNeansuazng 1u laguralszma
Tne

o a a o @ 4 g A @ a
ﬂamﬁmﬁn“lumi@,wueaﬂmwmmwau“lumﬁﬁnqﬂmcn TaglHnToaInls U0
PONFIIU Oxybaby V 0,/CO, (Witt-Gasetechnik)
a J (Aa A a d
Ansizrlsuansaueanesua luay

a 7 1a A ad [ ad o A o
nsiznlsunansauednssUaluilay aaudasnnis AOAC 967.21 Tagnsiiiawy

9 Y A 9 Y Y A Ao 1 ' [ o Qy <3
L!‘]BJQGU']’JL’I]Tﬂiﬂuﬂﬂﬂl"n!ﬂ"lﬁﬂﬂll']Nﬁllﬂﬁﬂlmﬁﬂﬂ‘ﬂﬂﬂﬂ@]ﬁ']ﬁ?u@nﬁ"] 103y @mﬂu%maﬂﬂ

tnazaelu metaphosphosphoric acid-acetic acid solution ( HPO,-CH,COOH )50 ml 911

4 [
Wutliaasazaien 1@ 11 2 ml uaza15azane metaphosphosphoric acid-acetic acid solution (

HPO,-CH,COOH ) 5 ml 11 laTuvaagisusy ¥ims Inwsndu a1sazate indophenol audvoa

{ I~ ] a a Y °
msazanenlaswiludyun (1easiniegagd) 1915uaves #130za10 indophenol N4 11111

o a Ia
ﬂ'lui]‘l!ﬂ'lﬂiiﬂmﬂiﬂ!t@ﬁﬂ@ﬁﬂﬂﬂ?ﬂgﬁﬁ

mg of ascorbic acid/g or ml of sample = C x V x (DF/WT)

Tag  C =13mavesnsaueanasinae | ml Vo4 dye (mg/ml)
v = 15105904 dye 119 Tums Tnmsadieg1e (mi)
DF = dilution factor

Y
WT = 14unA9819 (mg)
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= A ard S v v v Y 4 [ ia
3.4 dAnmmanaeuflanu3laalanouilsinadwazuilsirdananaunsateanasinuu
< | a d
HANZHITRNWIUA
o & ] a J = ) 1 = o
Wiliauzaisruwiuauudeuale linazii luguadluasazaneilanlude 3.3
3 o < 1 a a1 1 = Y 1 Y o
nniuindanziasiuwiuafmumsiuasasazate lhdeu PBouudu vy udni ldeulu
F ¥ . = o & o o & " A
ApUaNIBU (Hot air oven) /11781 18-20 ¥ 114 (IOATUNIANNAHUA W UTANZUIINY
s 3 yya Ay ¥ a N d A Y Yy ¥
wiuavuny Bgamgiides udrlszunnuansovesilanus Ina lannudsdraduay
9 9 o a aaa a o 1< 1 a 4 [V 1 .
uflsdrdranalumsaamanalnseeengmduludaugiisiuniug Tas a1 Peroxide
9 anA o o w 1 < 1 a o
Value A875N9A1123910 AOAC 965.33 Tagmsiialeduliaue i 1N ALz 3
k4
N5N WIIIMIua Nnuhana luaTasMeNaNITEHINNIADLTAN 18 NTU 1AL
‘ v 22y o 2 y P
aao Tsvlodu 12 N e wazaIng 13 20 1 1INTUNT0IRIINTZATHNTOIDFUUUILDS 1
o { a J o’/’ Qy { <
asazanelan ldvinmsnsesudvaisazate Tnunendon loTo'lad aene 3 Tuniiadlu
9 v Y k4
na1 5 Wi wdusiingu 75 ml saziiwdls antduiun lnesnduasazarenasigu
o 4 1 3| 1 o 1 .
TmRon InTodamasuaisazaronlasunindiruiludunigu fuammia Peroxide Value ‘18

NNGAT

S x N %1000
g sample
Ta8 S =ml Na,S,0, (blank corrected) N = normality Na,S,0,

PV.(milliequivalent peroxide/kg sample)=

3.5 M50ONULUNSNABDY
M3ANEINAVDeTladeR199 BBNLUUMINABDIIAYIT one-way completely randomized
. a 4 A A = [y Y a o .
design MIAATIZHNNaDANANYIHavDI]ave 14IBMs AT IzriANNLY U5 (Analysis
a ¢ A 1 1 { A,
of Variance, ANOVA) M3 AATIEHINDANHIANNLANA19VDA 1R A8 19T Duncan’s Multiple

Range Test ﬁﬁzﬁuﬁﬂﬁWﬁﬂJ 0.05
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[ A ' [ v I [ = 1 a J v I ' @ [} a
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{ v a o
M13197 4.1 autidvesilavutletnadwauiu

a ANMUFU ) WVTR™ TS
gasn ANUHUT (WN.) Usnaniaase %E
L A b (%) (g/hr/m’) (N/m)
! 89.59+0.12" 1.25+0.68" 1.69+0.20" 0.1 +0.02° 23.48 +1.12 0.51 £0.01" 0.019:£0.00 476.8 +14.71° 42.67 +0.58°
abc f f e a b
2 89.19 + 1.05 0.53 +0.08 0.40 £ 0.10 0.16£0.02 19.65+2.06 0.54+0.03 0. 017£0.001 366.13211.61° 5342.0
cde ab a b f d
3 20084 047 | 0.77£0.14 037+ 011" 0.15+0.02 33.41+1.76 0.52+0.01 0.019+0.005 344.37+11.70 32.4+1.44
cd f b c d
4 90.22 + 0.96" 195016 1.8740.10" 0.1240.007 16.61£0.27 0.5120.01 0.015+0.005 1058.7+59.34 3445.57
N ab d b de c
5 8833 < 0.49° 0.6040.08 L13 £0,05" 0.15+0.01 23.07+2.45 0.51+0.01 0.018+0.051 429.1+17.77 46.17+2.47
be b b g a
6 90.18  0.80" 0.78% 0,05 535 £0.14° 0.1440.007 30.10+2.06 0.50+0.01 0.016=0.004 244.97+10.76 66.97+1.95
N . cd f b a a
7 88,85 £0.69 " 0.69 40,03 % 0.48 £0.04" 0.1120.009 14.14+0.67 0.52+0.01 0.014+0.001 2267.67+72.38 70.6742.52
8 90.00 < 0.74 120+0.12° 1.52 +0.12° 0.13+0.006 © 21.43+0.74% 0.52 £0.05" 0.013+0.003 1313.07 £37.40° 68.40+0.05"
9 89.91+0.61° 0.90+0.09 ¢ 0.65+0.08 ¢ 0.13+0.006 ¢ 25.97+0.58° 0.53+0.01"° 0.015+0.002 1286.27+64.93° 34.37+1.36°

Ed
WVTR: 80510355011 10117, TS: ANUAUNIUITIAG, %E: Fo8azueinsiad?

@ @

a 1 @ v Jda @ =< ' a 1 v A 1 @ LIRS T ) aa
1onysiuananuluneduilifeIny vuens arnasluusazneauiianuuanaanued N ltsd AN 1eg0a (p<0.05)

o

ab,c,...

o

J { J v d 1 ' o 1 v o aa
aamasluuaazaea liuanaisduedaiiiedAanieana (p > 0.05)

o

=

0
]

ns gy
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a A WVTR™ TS
GERT ANUNUT (WN.) Ysinanidase %E
L A b (%) (g/hr/m”) (N/m)
1 90.74 + 0.26° 023+0.05° | 0.59+0.59" 00840008 | 23:34%105 ¢ 052+ 0.01c 0.06 % 0.01 8174845296 | 33134256
2 91.69 + 0.08" 0.19+0.07 2.05+0.08" 0.090 < 0.006° | 133%1.23 ¢ 0.55+0.01" 0.04 +0.01 405.9 + 8.07" 025+21"
3 91.05 £0.15" 0.33 £0.04° 1.35£0.20 0100007 | 25:58% 0.96° 0.55+0.01° 0.05+0.01 335.3 + 80.90™ 96.07 4 175"
4 91.41+0.21" 0.26 £ 0.07b° 1.47 +0.20°° 0.02 £ 0.006" 12.34+0.32°¢ 0.53 £0.01° 0.03 + 0.004 1062.5 « 8.63° 53.67+ 6.81°
5 91.63 +0.02" 0.13£0.07" 1.76 £ 0.1" 0.15 < 0.05" 2427+123" 0.54+0.01" 0.06 £0.01 £99.82 + 66.81° 206 + 3.68"
6 91.46 + 0.06" 0.45+0.07" 2.37+0.14" 013 +0007" | 24.66%2.55 ¢ 0.53+0.01% 0.05 £ 0.01 856.20 + 50.77° 9227 4 5.02™
7 91.07 +0.04° 0.30 £0.09b° | 1.86+0.04" 013400070 | 14331137 0.55+0.01" 0.05 +0.01 20289 412249 | 66.67+ 1286
8 90.72 £0.31° 0.22 +0.04° 1.28 +0.19° 0.15+0000" | 1702% 1.13° 0.53+0.01" 0.04 +0.01 1462611455 | 64.67£971"
9 90.5 +0.05° 0.29+0.07" 1.05 +0.03° 0.15  0.007" 2338 4 0.62" 0.53+ 0.01° 0.06 +0.01 1285.8 + 91.84° 26334 737"

Ed
WVTR: 80510355011 10117, TS: ANUAUNIUITIAG, %E: Fo8azueinsiad?

ab,c,...

ns gy

=
0

@

U 4 1 Y 4 ] v o U v o
aaunasluudazaedud luuanaanuediaiiedifa

o

o

NNA0A (p > 0.05)

@

o

a 1 @ v Jda @ =< ' a 1 v A 1 @ LIRS T ) aa
1onysiuananuluneduilifeIny vuens arnasluusazneauiianuuanaanued N ltsd AN 1eg0a (p<0.05)
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