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Abstract

Corn zein coated carrageenan films were manufactured by immersing preformed k-carrageenan films into solu-

tion of different concentrations of corn zein (CZ) solids (10, 20, and 30% in 95%

ethyl alcohol) with po-

lyethylene glycol (20% wiw of CZ), glycerol (24% w/w of CZ). For all types of films, water vapor per-
meability (WVP), water solubility (WS), swelling ratio (SR), tensile strength (TS), percent elongation at break
(E), heat sealing strength (HS), and Hunter color values (L, a, and b) were determined. WVP of com zein
coated K-carrageenan films decreased significantly (p<0.05) as the concentration of corn zein increase. Coat-
ing with corn zein also decreased film WS and SR linearly with the concentration of comn zein. TS of corn
zein coated carrageenan films decreased linearly with corn zein concentration. All the corn zein coated car-
rageenan films showed heat sealing properties even though their sealing strength was less than half of corn
zein film. Obviously corn zein coating affected color of K-carrageenan films, which was mainly caused by in-

crease in yellowness (Hunter b-value).
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Table 1. Water vapor permeability (WVP) and RH in-
side cup (RH)) of corn zein coated with k-carrageenan
films”

CZ Conc. (%) WVP(x10°g-m/m*-s-Pa) RH, (%)"
0 3.30+0.09° 68.4+0.5°

10 1.974+0.08" 75.4+0.7

20 1.45+0.02° 81.6+0.2°

30 1.244+0.07° 86.3+0.1°

CZ film” 1.444-0.13° 83.2+1.0°

YEach 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 significantly (P>0.05) different by
Duncan's multiple rage test.

“Com zein concentration of coating solution of K-carrageenan
films.

“Corn zein film with 20 % of protein.

“Actual RH values at film underside calculated to account
for resistance of stagnant air layer between film and water
surface in testing cups. RH outside of cup was 50%.

line (10.0%) % alanine (10.5%)3} 722 8]2A 2] o}u]
AR o= 53l 9led iﬁk—‘é < Jebir] BE
Ql |V, o] 2218} corn zein % o o}2 A 35z
ol vl8l F5=71 4 o7 oA Qe ol
g AR 27E ﬂl?’%} T ‘il% uelzo] com zeing
F 3} k-carrageenan FE2o] FH5Al¢E ZE LN
Frot FOHEFE EgAlFe A 2ol & e
W= (P<0.05) 7}48kgd ). Com zein®] %7} 20%Y
735 1 FFATE com zeinB 52| F5AIRe) fAL
b Zke Yely o, 30%4] 4$= 237 com zein
9] F5AgR) isl—‘ viebycl. o] gk A}
30% ©]4+2] cormn zein ¥ 8N -8 A}E-3to] 7}e}
7 458 ZHE A '-T-s-?]-,—aJrEJ} carragee-
nand &2 F& com zeinFE Hriw v o PYE9
Azt 7Fed-E 9jnlglch Com zein 8 G52 FE
LA Fxo utE sl FEFEs} 57}’3"“ ‘I]r
2t dAg Ao g FastEed], 1 Hadste B
< v 2 AR FAE F A

2
A

o) rlo n}m

WVP=5.2x 10" - C*** (R*=0.99)

7)ol WVPE BE9 F4A14(g-m/m2-s-Pays
C+ com zein 7 & 2] F X (%)% 2| v|gt}.
Fa54 5] AlA RHg)c(RH,}% Table 10|4] B

uholde] 45718 Rest G DEUSE ¥ e
el o5 Aols] BAE e BE AL

Mo A 5 st

RH=89.93(WVP)** (R’=0.98)

[+3

28 U BeE

"B FEEAEE Fomshe el i U
WS vehiE Ao2 o)t g sepal 22
o oot AYHTh. BEEE BBo] S F4Y >
U FE AASE Ao Bisolt wie

Azl A& 5
oL} A g *ﬂd—% A EA; BEe] 78 ¥
S 1w Aoz BB Ago] oy U
o A2l WBE 7b o) He) webq Aneal
d5e] AgAal &85 A= olF S dF
o] ¥ 83l corn zeind F ' ¥} k-carrageenan 2
2] 43 =2t A1 Table 2o viehd wlepzt
o] LN Fxrl ZIIESE FolHgl o] E
MolH|(P<005) ZHasisich. olshae] gl
com zein 2] FE7} F718 ulel 2o R LHE
o} g er} ke A i-’F*“ % Z&+= com zein®]
F7b Zokel dhek BE) ol o Aol
ZF7kete] 82 F47) A “H—V“ ot -4-3)
Lo} AT e8] com zein & T} Z7)E
o weh A 02 sk e o F Atole] WAL
ot 22 2]Al s A o2 el 4 gl

WS=-0.42C+40.29 (R’=0.98)
SR=-0.96C+59.74 (R*=0.97)

7|4 WS FE-2] 18l (%5 Hehd, Ce
242 com zein®] FE(%)E 2wl SRE E
o) AEEES Uehiic).

QBT Y AT

Comn zeing & & k-carrageenan BE-9] A7 T =
' GAe] Frr}t SIHEE 7HAs1e] | (Table 3),
o]+ x-carrageenan 322} QlA7}E7} 42.99 MPagl
d] B]8}led com zein YE-2] QlA7}E = 552 MPagA]
corn zeinBE-2] AAZFEs} of 7.70] 37| el H
£l ZE % comn zein®] o] Zr}EFE AT} EI}

A8l 7] wfoleh HEo| FEF com zein2] oF
o] Z713tell me} WEe) At wE A ew 7}
aalgtdl, o5 Alole) WAL thet L Alew
FA= 9}

TS=-0.56C+43.00 (R*=0.99)

oJ71olA] TSE BE) UA7E(MPa), Cr 540}
9] corn zein FX(%)E ¢ vldkc}.



1188 FAEAEsA] A 299 A 65 (1997)

Table 2. Water solubility (WS) and swelling ratio (SR)
of corn zein coated with x-carrageenan films"

CZ Conc. (%)? MC (%) WS (%) SR
0 21.05+045  41.0+14" 596+58°
10 18.81+0.30" 353405 S1.7+1.0°
20 18.52+0.76"  31.5+0.9° 37.6+0.1°
30 15.924+0.33°  284+1.6" 32.1+0.3
CZ film” 15.84+40.62° 237402 7.1+02°

"Each 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 significantly (P>0.05) different by
Duncan's multiple rage test.

?Com zein concentration of coating solution of x-carrageenan
films.

“Corn zein film with 20 % of protein.
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Table 3. Tensile strenth (TS), elongation at break (E) and heat sealing strength (HS) of corn zein coated with x-car-

rageenan films"

CZ Conc. (%)” Thickness (tm) TS (MPa) E (%) HS (N)
0 100.3+1.9 42.99+4.51° 14.843.9" -
10 113.0+4.6 37.73+3.53" 20.6+4.1° 3.21+0.29°
20 140.2+12.1 31.01+3.73° 22.0+6.4" 3.25+031°
30 176.2+24.7 26.38+7.63° 8.2+4.2° 3.28+0.16"
CZ film® 165.1+7.1 5.52:4+0.36° 208.7+29.8° 7.18+1.69°

"Each 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 significantly (P>0.05) different by Duncan's multiple rage test.

?Corn zein concentration of coating solution of -carrageenan films.

?Com zein film with 20 % of protein.

Table 4. Color values of corn zein coated with x-carrageenan films"

CZ Conc. (%)” L a b AE YI
0 95.47+0.10° -0.12+0.02* 3.06+0.04° 1.76 +0.10° 4.58+0.06"
10 94.88+0.03" -1.70+0.03 9.07+0.17" 7.544+0.18° 13.66+0.26"
20 93.69+0.06° -4.53+0.10° 22.10+0.52° 20.851+0.53¢ 33.70+0.81°
30 91.76+0.15° -6.86+0.16" 38.91+1.65" 37.89+1.66 60.58+2.67
CZ film” 90.56+0.45° -7.68+0.15° 60.38+2.90° 59.22+2.98° 95.25+5.2°

YEach 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 significantly (P>0.05) different by Duncan's multiple rage test.
» Corn zein concentration of coating solution of x-carrageenan films.

“Com zein film with 20% of protein.
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