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dissolve complotely on a hot plate
cast the solution on a Teflon film coaled glass plate
dry in an oven at 75°C for 12 hrs

peel out from the plate

Fig. 1. Procedure for preparation of carrageenan films.

dissolve 20 g ol comn zem mm 100 ml 952 ethy] alcohol
add 2.5 g of PEG 400
adjust pH to l0.0l with 1 N NaOH
heating in a water bath at 70°C for 20 mins
cast on a Teflon fiLan coated glass plate
dry at room temperature for 20 hrs

peel out from the plate

Fig. 2. Procedure for preparation of corn zein films.

dissolve 5 g of SPI in 100 mL distilled water
add 4 g of PEG 400 and 48 g of GLY
heating in a water baf:lh at 85°C for 20 mins
cast on a Teflon film coated glass plate
drv at room temperature for 24 hrs

peel out from the plate

Fig. 3. Procedure for preparation of soy protein isolate films.
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Table 1. Water vapor permeability of x —carrageenan-based
film

Temp. Thickness RH

WVTR"  Permeability”

°C) {mm) (%)

20 0.02 50 0.924 0,948
70 1.697 1244

40 2412 1.379

0.08 50 0,794 1.304

70 1645 1930

90 2,456 2,242

011 50 0.730 1.649

70 1.873 3.022

90 2.856 3.584

23 0.05 50 1.211 0.918
70 2,085 1.134

90 3.167 1.334

0.08 50 1.064 1291

70 2.114 1.831

30 3.076 2.072

011 50 (1.958 1597

70 2259 2.690

40 3.506 3341

30 0.05 50 1 835 1.050
70 2838 1.147

90 4.231 1.330

008 50 1421 1.286

70 2.458 1.580

a0 4.332 2190

011 50 1339 1915

70 2417 2.149

90 4.535 3.171

3o 0.05 50 2167 0925
70 3.500 1.189

g0 6.323 1.500

0.08 50 1.801 1.230

0 3,444 1,680

90 7.333 2.826

011 50 1.703 1.589

70 3.805 2620

90 7.333 3826

40 005 a0 2501 0314
70 4.240 0.986

g0 10.008 1.810

0.08 50 2144 1.117

70 3.586 1.483

90 2431 2440

011 a0 2126 1522

70 4213 2155

90 10.290 4,093
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Fig. 4. Effect of different iypes of carrageenan on the lipid
penetration of carrageenan coated papers.
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Fig. 5. Effect of coating level on the lipid penetration of
carrageenan coated papers.

Table 2. Water vapor permeabilty(WVF) and RH inside
cup(RH:) of corn zein coaled with x —carrageenan films"

CZ Conc(%)® WVP(%107g - m/m° - s-Pa)  RH”

0 3.30+0.09° 684105

10 197008 B4+

% 1.45=0.02° q6+02
30 1 24L0.07° .3+01°
CZ film” 144013 Rk oy

YBach value 15 the mean of three replicates with the
standard deviation. Any two means in the same column
[ollowed by the same lelter are not significantly(P>0.3;
different by Duncan’s multiple rage test.

?Corn zein concentration ol coating solution of carrageenan
films.

“Corn zein film with 20% of protein.

A ctual RH values at film underside caleulated to account
for resistance of stagnanl air layer between (ilm and water
surface in testing cups. RH outside of cup was 50%



AMNEA LWEY HEY 0IE 27

Table 3. Tensile strength(TS), elongation at break{E) and
heat sealing strength{HS) of corn zein coated with « -
carrageenan films"”

CZ Coqnc. Thickness TS E HS
(%) (m) {MPa) (%) (N}
0 1003t19 4299=451° 148+30° -
10 1130%46 377313538 206+41" 32140200
20 1402+120 3101+E37F 20£64° 32540307
30 17524247 263BETEFT 82247 3281016

CZ [ 1651+7.1

YEach value is the mean of three rephcates wilh the
standard deviaticn. Any two means in the same column
followed hy the same letter are not significantly (P>0.05)
dilferent by Duncan’s mulliple rage test.

%Corn zein congentration of coating solution of « — carrageenan
films,

Corn zein film with 20% of prolein.
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Fig. 6. Weight reduction of mackerel minces vacuum-packaged
with x —carrageenan—based film during storage at different
temperatures,

BB rackaged and stored at 20°C, C—[1. packaged and
stored at 10°C, ¢—# : packaged and stored at 0°C, O—0O
nonpackaged and stored at 0°C, A—~A . packaged and siored
at -15°C.
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Fig. 7. Peroxide values of mackeral minces vacuum—packaged
with x —carrageenan—based film during storage at different
temperatures.

PO peronde, l—M: packaged and stored at 20°C, O—7:
packaged and stored at 10°C, #—4: packaged and stored at
0°C, &—0O . nonpackaged and stored at 0°C, A—A : packaged
and stored at —15°C.
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Fig. 8. TBA values of mackerel minces vacuum-packaged
with « -carrageenan-based film during storage at different
temperatures.

MaA: malanaldshyde, l—M : packaged and stored at 20°C, OO
- packaged and storad at 10°C, #—+#: packaged and stored
at 0°C. O—0: nonpackaged and stored at 0°C, ~— : packaged
and stored at -15°C.
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Table 4. Maoisture content(MC) and water solubility(WS)
of soy protein films”

SPI Film MC(%) WS(2%)
Control 27.3+0.1° 26.110.2"
FA” incorporated 26602 245+0.4"
FA” adsorbed 28.6+0.2° 166104

VEach value is the mean of three replicates with the
standard deviation Any two means in the same column
followed by the same letter are not signilicantly(P>0 05)
dilferent by Duncan's multiple rage test.

.

“Formaldehyde.

Table 5. Tensile strength(TS) and elongation at break(E)
of soy protein films"”

SPI Film Thickness{um) TS(MPa) E(%)
Control 700+39°  481F051° 9321408
FA” incorporated  9L1+23° 3514017 957+35.1°
FAY adsorbed A ER0" 10031117 50.0+149°

YBach value 1s the mean of three replicates with the
standard deviation. Any two means in the same column
followed by the same letter are not significanily (>0.05)
different by Duncan's multiple rage test.

Formaldehyde.
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Fig. 9. Eifect of UV radiation on tensile strength(TS) of soy
protein films. A linear regression{H2=0.96) line was fitted to
the data.
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Fig. 10. Effect of UV radiation on elongation at break(E) of
soy protein fims. A linear regression(FF:O.QZ) line was fitted
fo the data.
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