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Abstract

This study was conducted to investigate the application of edible films to Raymyun soup packaging. The sorption isotherm curve and BET
monolayer moisture content of Raymyun soup were estimated as a basic experiment. Also, the mechanical properties, water vapor
permeability, and solubility of the films were investigated. Methylcellulose, sodium caseinate, and X - carrageenan films were used as
edible films and glycerol and polyethylene glycol (MW 400) were used as plasticizers. In case tensile strength, methylcellulose films was
6856 MPa and sodium caseinate film was 7.11 MPa. The elongations of sodium caseinate, methylcellulose, and X - carrageenan film were
115.41 %, 23.79 % and 0.60 %, respectively. The water vapor permeabilties values of methylcellulose, sodium caseinate, and X -
carrageenan film between 50 % and 70% RH were 025 - 038 ng - m/m?’ - sec - Pa, 0.62-084ng - m/m’ - sec - Paand 0.31-055ng -

m/n? - sec - Pa, respectively. For the solubility of films, sodium caseinate film showed the highest solubility and methylcellulose film

showed the lowest solubility.
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Methyicellulose EZ2| M=

Methylcellulose 9 g PEG 400 1 g& 200 mL9
95% olggo Y& FA7E ol 43k 6000 rpm
oA 185et £3 O FFF 100 mLe H7H
t} o] EFEL A #A7|E 4314 6,000 rpmol
A 18Eor £38ttt o] $9E hot plate stirerE
o|&3le <k SCAAN FFuheE AATh FHE
® 714 FHE L9 150 mLE ¥ HFE7 23
B 27cm x Ziem 2719 frElBe] 2L 5, 23CoA
HEE AZXAZ Fo ROz REH dolud
AH L methylcellulose Y& A X3t (Fig. 1).

Sodium caseinate ZE2| M=

Sodium caseinate 10 g glycerol 5 g& 60 mL9
95% oggo B3 FAJIE o] &3t 6000 rpm
M 125 £33 O SFF 40 mLe A/
t} o] E¥EL thA] FA7|E o435t 6000 rpmoll
A 185 EFaAd o] §94E hot plate stirrerE
olg3le ¢k CAA FFWES AIIEA &9
pHE 6N ¢EYol & o4 1022 25U
Z23ures 7HAA FE 49 50 mLE 2T HFE
7} 2357 Teflon 2 F8F 27 cm x 27 em A7)
2 A fe) B 3 3CAM ARFTY AZE
A7) Fo] f|BogRE dojlo] 44 sodium
caseinate &S A3} (Fig. 1).
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K-Carrageenan ZE9| M=%

2%9] K-carrageenan T& 2%(w/v)7} &
80C ZF5) ¥ 97io) PEG 4005} glycerols 7t
7} 0148%% F7bsto] 83 TS 3, 718 &4
(85°C)AA TeflonlZ FBE 2icm X 27cm 2719
gl 100mLS F#Y3HA R 23ColM x5t
AZAZ Fo feRe2HH goluio] P& K-
carrageenan 5§ AXHATD (Fig. 1).

Main Sources (Methylcellulose, Sodium caseinate, X -carrageenan)

Adding plasticizers

Adding solvent systems
A\
Film solution

\
Heating and Stirring

Adjusting pH 10 with
ammonia solution for
sodium caseinate film

Casting
on glass plate

Drying
at23'C for 24 hr

Edible films
Fig. 1 Flow chart for the preparation of edible films
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TS=Maximum tensile force/Cross sectional area (4)
E=(AL/L) x 100 (5)
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Fig. 2 Moisture sorption isotherm for Raymyun soup
BET CHEAte) pEEtet
BET @AY TE¥F2 §2F% (sorption
isotherm)el] tf g AFAX Lol AAE o] &3t

Fae, 1 ZA3E Table 1o Yeplidch

ojo] w2Z™ BET WAAL2 y = 02356x + 00175
(R* : 098)2 Yelten, BET @&aY F2§e
395 (%, dry basis)2 UElstrh 3 o] BET @&
A R Pl FESAT 72 HdA

Aol =2F4ZAM (sorption isotherm curve) ) A

2 TS o]&3d9 d%lon, 1 A FREANE
03392 Jebstch

Table 1. BET monolayer moisture content of Raymyun soup

a" me”’

0.079

m?  a/(l-a)m Equation R
234 00367 y=02356x+00175% 09753 395

0.145 361 00470

0.155 330 00555
00765

0.0932

0230 391

0333 536

Ya : water activity

2m : moisture content (%, (g H:0/100 g solids) x 100)

my : BET monolayer moisture content (%, (g H.0/100 g
solids) x 100)

“BET equation, y : a/(1-a)m, x : a
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ZtAld HES J|AH o & X B

olxt e U AMAE

QA 2] methylcellulose®} sodium caseinate ¥ X -
carrageenani} 71AAIE ol &5td 74 "ES A
Z39S W, 259 AT 2 ARES Table 2

o] vehhi

Table 2. The mechanical properties of methylcellulose,
sodium caseinate and K -carrageenan films

Edible film  Thickness (m) TS (MPa)” E (%)
Methylcellulose ~ 8040+294  6856+6.14 2379 +897
Sodium caseinate 13801 £15.19 7.11+L14 11541 £327%
K-Carageenan 57544242 1838 +1408 060 +04I°
TS : tensile strength

2E : elongation

*means with different superscripts are significantly different

(p<001),n=15.

AT o] AL methylcellulose BE°] 6856 MPa
2 712 2A Jesten, sodium caseinate EE°l

711 MPaZ 713 @A deigd ol 959 F ¢
89 cellulosedt TS FZ2F Iolo] 71A% RS
2 A58t &, celluloses linear T2 & 71X & WY
o gl 7B 2RE 33 F+2EHN I AREE
7b <kst7) WS Aoz AZHL o XE /M4
ggo QAARE goiME UELEZANY JFe
Bag FE Ao wudy

ANAE L sodium caseinate Eo| 714 &

9]l 11541% 5 YElY 21, methylcellulose %

%
K_

carrageenan 9&8& 747} 2379 % L 060 %2 JE
Stk 53| K-carrageenan &4 W2 UFEL ¥

L /1EE o B4 € & AT o] HEY ¥
#9494 g Eol 7 EAE qAUT

olgd ZAZ E o, methylcellulose} sodium
caseinate % K -carrageenan & 25 4738 1 ¥
A4S Y82 QA 7)1E FEd vsld ZEoEA

9 7144 715 AA FARAA Fedil AL
ot

22 E3ie

QA eko] methylcellulose$} sodium caseinate 2 K-
carrageenan® 7HAAE oj43te 44 FEL A
Z3g e W, Ads: dH3e 1E sH44 "Ee
FE 23 2 g3 3)7] wAAE Table 3, 49 Y

10

1228 Fel=
Table 39] 2189, methylcellulose®} sodium

caseinate ¥ K-carrageenan U E EF %9 A
57t 2718 £, & £33 U9 ddsxs &
o] A& Aol7t FE & YES T TE

FREE g2t ¥ duon, AuFE

50%-70%A}o] o) Al methylcellulose®} sodium caseinate
9 K-carrageenan 9 A E F¥ FHx 7
Mot 77} 025-038 ng - m/nf - sec - Pa%}t 062~
084ng - m/nf - sec - Pa ¥ 031-055ng + m/nf - sec -
Paz et o] A= 744 BEY FE F
o] g#HAME methylcellulose ¥F, K-carrageenan
PE sodium caseinate & £22 ¥ ¥ FA4

T BT

Table 3. The effect of relative humidities on WVP of edible

films
Ediblefilm  Thickness (,m) RH"(%) WVP? (ng nv/ ri sec Pa)
MV CV
Methylcellulose ~~ 95.074397 50 0384008 05210.14
84274221 60 031 £003 0411005
88334822 70 025 +004 0301005
Sodiumcaseinate 13660 +1161 50 0844011 1331023
139074790 60 081£009 1264015
130734862 70 062004 088005
K-Camageenan 5600125 50 0554002 1381021
6060+1.59 60 0524002 1071010
5587+£064 70 041 40.13 0674003
“R H : relative humidity

*WVP : water vapor permeability
MV : measured water vapor permeability value

“CV : corrected water vapor permeability value

oo i FHT el ALeE Fickd] Yol
H4ge, £ FAEE FY A% FAIHA}
AW, Park 5@ 144 YF (hydrophilic film)
& 7% B 749 d4d £ A0 BIA
o E% McHugh 5™ 93k o133 184
Y& (ideal polymeric flms)olME FF FA7t TE
F350) 9 vAA gou, AFY FAME
gg A9 58 FAR Aol FF ¥4 32 B
Ag VeRdThL B35

A SE 50% - 0% WUl ztzte) 7h4A 2



Y 7% FHE TS JAFH S o83l 1 4
F}E Table 49) JeRgich

Table 4. The linear.regression of WVP of edible films in the range

from 50 % RH10 70% RH.
Edible fim Linear regression

MVI) CVZ)

Methylceliulose y=-00069x + 0.7297 y=-00110x + 1.0632
09997y {1.0000)

Sodium caseinate y=-00109x + 14104 y=0.0228x +2.5250
0851) 03623)

K Carageenan y=-0.0069x + (:9098 y=-0.0453x + 3.6924
09204) {05650)

"MV : measured water vapor permeability value
ACV : corrected water vapor permeability value
¥y : water vapor permeability, X : relative humidity
“comelation coefficient

oo W=, methylcellulose K -carrageenan,
sodium caseinate ﬁlm T2 39 WA 7]%7]7}
A Yebgth £, methyleellulose fim¢] A$ W3
o Al Fx9 ¥ A Fx9 o7t 30 %ol
M 50 %7t SR} weE b B 5 E#E
o] Z71¢& HYeH, sodium caseinate filme 7
o M R} R Qg F& o)z} %7}§:}°ﬂ
e 7k £ $% FAx9 F718E Yehliio

A1 EEO| 2dli

dA 2o methylcellu]oseQ} sodium caseinate ¥ K-
carrageenan 7]’5‘-*“% ol &3t 7 IES
2% F, ol YEL ¥ AX IWAZ AR
iu‘;ﬂ ol it -9-5“5; Ag A#E Fig 39 Jeh)

olo} M= sodium caseinate filme X AL °°ﬂ
g =2 4848 Jepdo] 52 o) °l %
B %KHE]%I"W] K -carrageenan film2 &2 “@*\'r
€€ Yo 1502 o]Feo] g ¥ dAo] I
o]\ttt Methylcelulose fime] ZA$E 2o tjgh &
7t Golx= Ao g JeEit

2 o

& ’élﬁ o 2z 2gA e g 7HA 289
$E4E AR 712 AYoEXNE gH A%

11

YEo S84 B A7
0
2 wf
x f
g %
“é r
S 0
T Xt
2
3
5
2 .
e bf
0 1 1 s 1 1
0 30 60 9% 120 150 180 210
Soaking time(sec)
Fig. 3 Solubility of edible films with soaking time in hot
water

®—8& Sodium caseinate fim
—=8 Methyicellulose film
A—A  Kkappa-cangeenan film

1o
olrt

LE5324 ¢ BET 284 FEFFE ZA
Iden, S84 ddozMe 7 BE9 AR
2, ARE, FE FA: 2 A% E Yty xA}
stgch 7PAA 28 ik]“ methylcellulose, sodium
caseinate ¥ K -carrageenans AP O, 7hAA)
ENE glyoerol-a—} polyethylene glycol (MW 400)& A}
£33tk AR} E 9] A$, methyleellulose E8 F
A7t 6856 MPaZ 7b4 3A Jeyon, sodium
caseinate ¥E0] 7} & 43x)¢1 711 MPa2 U
e AAE] i3 48 23 sodum caseinate 2
ol /M 2 F£A<Q 11541 %E JYedon,
methylcellulose ¥ K-carrageenan &2 7tz
2379% 2 060%2 Jepgch ANEE 50% - 70%
Abololl A} methylcellulose$} sodium caseinate ¥ K-
carrageenan &4 F4d TE FAE 3ol M=
Z}z} 025 - 038 ng m/mi - sec- Pagt 062 - 084
ng-m/m- sec- Pa @ 031 - 055 ng-m/nf -
sec - Pa2 Uebtth 744 239 Sk disiA
T sodium caseinate film®) 734 =AE Eo tj3 =
< 23148 Yehllo] 52 ojyel o] L B &
RO, K-carrageenan fime £ HEFEE Y
Epfo] 1502 o]Fol WEY &7 Aol Yoyttt
Methylcellulose fim®] 745 &o tjg &3=7t ¥
oz

ALE Jetyth
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