Food Engineering Progress
Vol. 7, No. 4. pp. 242~247 (2003.11)

it =
ZoEA
FEE - HEA - e
S AF T L 4

FZ20| Methylcdlulose 2E MZE0|

Ojxl= &&
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Abstract

The film with methylcellulose(MC) and grape seed extract(GSE) were prepared by casting their aqueous
solution at 80°C and dryng at 23°C for 48 hrs. Effect of grape seed extract (GSE) on the barrier per-
meabilities and the thermomechanical property of methylcellulose(MC) film was studied. The barrier
permeabilities and the thermomechanica property of MC films containing various contents of GSE were
evaluated in terms of water vapor, oxygen permesabilities, and dynamic mechanical anaysis(DMA). The
rate of water vapor permeability of MC films decreased with GSE contents in the MC films. Also, the
rate of oxygen permeability also decreased with GSE contents indicating higher oxygen barrier property
of the MC film. The results showed that GSE had a good miscibility with MC and acted as a plasticizer
for MC films resuling in lowering the glass transition temperature of the film.
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ditH oz JhAY EELS F 74 dEol ot
A 54 F=20|=(hydrocolloid), X1& (lipid), I
T Z20|=9F AH] EJHE(composite) =
o ook 7 EHEC MEEM A, B
EaM B4, B AT AlA,
AR MBS Aok st 9o Al 7R =7
ZXNAFE 98=2M hydocolloid 5 proteint
polyssccharides & 4 ok ©9E ZESZH
caeing T Y523 WE MEO| 5 YERY
3L polysaccharide &S + 952 3 7h4d E
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1994; Donhowe®} Fennema, 1994).

B AFM AFEE F9F2 Methylcdlulose=
AEZ= FEA (cdlulose derivatives)E AERZE
D-glucose’l B-1, 4 glycosde 2oz A4 3l5t
22 AAFHHME anhydroglucose #7185 ZHe=
hydroxymethyl #5717} 282 43 A Asl2
W7ol watsie] gttt Ol A#Ho® I
2F ARz0| XA AFAM e iAo & =
A e ABM FxE 2 v AEERE &
7l z Agste] Fx2 =8 3 ok, chloro-
acetic acid, methyl chloridel} propylene oxide=
HFSA]A  CMC(carboxymethyl cellulosg), MC(methyl-
celulosg), == HPC(hydroxypropyl cdlulos®)s %
EH F8Ho| U1t oA dEE= A
o] v-&M hydroxylZ]0ll OllEl=2 AdFe|Z AhE
A2 A AI7IREM A ARE0| HEEo] A
37t wal =l 7] ool

T3 HUEEA AMEE EZE B FES
ME o7 polyphenolO|™, O|= flavonoids’} 57
O|F low, w3t itstd, 3t 59 e
7HA] AElA]] Eds Hols FAoE 4EA Uk
o|¢t 7+ flavonoid®] AJ2]&-dof| teiMe= B
BI7} O[FoX| 2L )tH(Funayama2}t hikono, 1979).

AEFEE e F As g3 4E €45S 0
S0ME 710 o[o] A&= UsE HAES 2
2 ARESHAY FESI] AT A9 0[5 A
|0 N HEES A ¥V 853
o™, 0|& generdly recognized as safe(GRAS)Z
et e (Kimel Pak, 1995), -89 <&
7h A7) S sl AR EEV ERS
2HEe] gdsS Td "B A&ste Atske
A& o7t vkar Ats €

o[of & Ay ikt g}t Faadrt e
ZCEM FEE(grape seed extract, GSE)S 713t
methylcelluloseMCYE &S Al =3t5S o, 71A F
oM ArFHE, FREFALE 183 GSE
o} HWo|= A= MCe] FHEME FA] flsto
dF4 4715 dEeted GsErE MC EEOl A7

AASw 1 MEO| thste] ARSI
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JAM ZE=SE A=A FAE A5E AH,
Az & viste] 85 4+ 1°COlIM Baste] A
A AR ARESIoH, HEE Al=§ Mehylcdlulose
(MC)= Aldrich Chemical Company, Inc., USAO]|
M FYste] ARSI 7HA&AlE  Polyethylene
Glycol 400(PEG 400) Showa Chemicds, Inc,
JapanOllM it ARE-sFSATE.
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2 AMFM AFEE GSEN et guiME BA
S AOACH(AOAC, 1980)01 <J8 H-2i&to] wiE-&
Z eI Y. ANEF FEEHS 105°C AU7HE
AzHoz ZA3197, ZAYEL SoxhlaEE
© % SOXITEC SYSTEM HT 1043(Testor, Sweden)
RS AHEst SAHE AT = GE TS
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At F BAE At BAAST 6.2
ste] AbESle] 2 dhE=E S X 3E
7 Isioz 870N YA H] AEE
o] 520~600°CZ <14sle] f718S AlAsta 3=
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(27cmx 27 cm)of] F2 5, A2 (2F 23°C)0IM 244
7He?t A2AIZD 0| feldozHE dojye] A
-8 MCIGSE(A/B) EES #Al%3+9Th

M¥ BES) TlE 1ume] AUES /Y
7 278 micrometer(Teclock, Japan)S 0| -&3}o]
=4t BEe FAE 58 24t Bagadt
FE=HAE YER AT
T3] Bz 574
+%7] FHE (water vapor permeability, WVP)
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9 25°Ce] FePHzol 4847 WRIS]
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gE2o] RIS ZHAZ the, ASTM E97-90
EZF ANFH(ASTM, 199180 w2} cup method=
0| &3t =57 BHEE 29T, 57 F

[e)
= =20 ARE-E cupe £1740] 6.7com, WHO| 4.6
cm, Z0[7} 21 cm? poly methyl methacrylate
(Piedmont plagtics, Inc., Greenville, SC)Z A 2t= %1
om F7le] F&ES WA 98| A2F OringS
sk, F5H0 AE7EA 9 1ome] 3740
l:g_

7191 A&of ¢33 ¥skS Krochta(Krochta, 1992)2]
ol ol B 27 H R 3a &
7159 2HE% HE 3715 HEE 7357 F2
o] AL AHgsem, 7k BE e £57] T
& AFe 33 vy S MAE HAges
LERA ATt

2FAFIHE (oxygen permesbility)= OX-Tran 100A
(Mocon Inc. Minneapolis, MN, USA)S A}-&3}o]
ASTM D-3985-81 XA H(ASTM, 1991b)° =
24359t "E AE(T0mmx 70mm)E 1% <]
auminum foil mask(5cm? uncovered area) A}0]0f|
HZA 713 0|2 testing celof] ¥o] MAFAHEES
=435tk Aluminum foil maske 714141 2]

2 A7+ kol 1% olst=
Z40| ¥isteA] ks we] #e SATh
=R
A 72] dynamic-mechanicd andyss= DMA-2980
(TA Instruments)> O|-&-&to] HEFEH S| ANER d}
o A3t S AP (tensle mode)= 3t
o] E¥3 dF0| fle® 1HZ, 5um amplitude®
slo] -20°0HIM 260°C7HA] 2°CIming] 71EEER =
Tt AREES FFE0IM 3r7HE<E 100°C
OlM AZxsIATh A8E Al5e] F7E 50-65um
2 33t
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%, 358%31tt. GSE(BY= % A 0.16%, % T
A 1265%5om it 32 77t 3.98%, 6.9%
£ YERS YRidRIME =Ae] 20l =
A YebtETl, 0l GSE(B)7} Hexanel & €A =
AlZ1 710]7] w0 Th.

2~H = [
T THET

GSE(A), (B)E FEW= A1 MCRES 43
FHZE Fg. 10l YeEpiATh AxdE MCEES
GSEE 090lIM 20% ¥E=Z A71e19S W GSE(A)
o MA| FEEINE ZARE 02701M 0.25(ng.n/
nr.secPa) o2 FEFIHETL Wl 7JES e
WAL, GSE(B)S] 73-¢ AAl HEFaE SAXE 0%

Table 1. Proximate compositions of grape seed extracts
C-fa C-protein  Moisture Ash

GSE(A) 2084 9.8 1.27 358
GSE(B) 018 12.65 3.98 69

<=4l (%)
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032 + -8 GSE(A}
4 A GSE(A)-corrected value
030 p OO GSE®B)
&--0 GSE(B)-corrected value
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Fig. 1. Effects of GSE content on water vapor permeability
of methylcdlulose films

OIM 20%2 F=7F H7FekdS vl 0.27(ng - m/n?.
sec.Pa)Pr—:LOilH THEFHETE AR YolAE A
&S e Xhﬂx*% TFEFAEE GSE(A)7}
GSE(B)EU‘r g g FX|E veRlth =3 059

B Zk(corrected vaug)E2 AAl SHFTHTT =2
e Blow Hsgk A AES BEth 719
ATF0M 2l “'%4 B FEFHEIE =4
Heng 0l wF7] 93 WHE0| A=HAE
2E A=A X]Ho“ O} &= B SR
2 agde] XS A7MA ESEES TEN
tHPark et al., 1994).

2 MM ZEBY FEEC] FE7F T
u}a} GSE(A) GSE(B) £t} 4% FHE7} Yolx
= 7Ags B3lon, IF GSEA)’F GSE(B)ETH
TEFHE7E AR A2 AME EEEM FE
20| e =AWl GSE(A)7} 20.84%= GSE(B)
o] 0.16%ETH 2 o] dEgow AYzrert of

218 A PakS(Pak e a., 1994)0| Faty
acidfl thall A B3k Aol FARE Zlew
25742 )
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Fig. 2. Effects of GSE content on the oxygen per meability
of methlcdlulose films

Oleidt At ESAEE oIM BuE ¥
ol 71915E ROE ALEI} HlojHlth F, WA
o 7MiM BES AzsEd oM F U8R @
MRS Agale] AlxE BB e ArEHEs
ol e A3E vekdrh 0@ ol%E 8] A
A WA AEAY0IS S8R} F ShIE
GARses e g A5 s ol
ROITh. wWetM, T 0| B GSEE)ESIH
A0 B 5 0T ehgrha AR
ofxitk.

d%2 £ (dynamic mechanical anlysis, DMA)
dEAEATHe LA A 0l(molecular
relaxatlon)Oil A3 ARE F3 0|2 Ealo] wEA}

o] 725 A7 & Ytk 53] DMAE 1A}
DRAAOIOIN 5E4E HrleHad 1A

Alol¢] FEAES A7  JdE FES 71710
tH(Pak et al., 2001). MCe $-8M<] I EA0[aL
F2¢l anhydroglucose HHEEEI0f SlE A&
wApAtol e A A S-S skl vk GSE
Tk #eMolH, FA7E s A LA} (bio-
polymer)O[t}. Fig. 33 4= 2Z0 w& MCce
GSE(A/B)7F gl MC2] tand 41& YeRIAL Q)
t}. 0]2&F 0|4 (rdaxation curvesyS =719 &
3] F(width)y> A2 AR YERaL GSE(A/B)
o] ol sHEFE W 2R 0|5 st
o} 0|4 F AALEA Aol 3 Fed
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Fig. 3. Effect of GSE(A) content on dynamic mechanical
analysis of methylcellulose films
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Fig. 4. Effect of GSE content(B) on dynamic mechanical
analysis of methylcellulose films

Klose(Klose et al., 1952)5-2 3171¢] #Hof| Azt
gl 39S Agadet AsAE ke A
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7Fetls W Ol AF WEAEHCE HEA
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| olM T3 Fef ¥ Kol 2zt &
3 Al Ato]o] Mo el
Folths ZS FIE & Ut
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Azg AoRE Wrdth. GSES Ynkdi 414
I GSEA)7F ZAR 2084 %, ZTHAE 918%3]

o FRI JES 1.27%, 3.58%0|1 GSE(B)=
ZA 0.16%, XA 1265%0m FEI 3%
2 3.98%, 6.9%= LERHIT

Az MCEES 714l F44 334+, A W
AR FRENEE AxE MCEEO GSES 0~20%
FEE H7IE9S ) GSEA)YE 0.27~0.25(ng - m/
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Wi, GSE(BYE 0.27(ng - m/imP.sec.Pa) F-20IM <=
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