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Mechanical Properties of k-Carrageenan and Chitosan Film Composite
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Abstract

Composite films based on k-carrageenan and chitosan were prepared, and tensile strength (TS), elongation (E),
and water vapor permeability (WVP) of the films were measured. The molecular weight of K-carrageenan and
chitosan was measured by a light-scattering instrument and was 5.1x 10" and 1.71 x 10°, respectively. TS of
x-carrageenan and chitosan free film was 30.2 MPa and 21.0 MPa, respectively. TS of composite film was
not related to the amount of the ascorbic acid. E of composite film was lower than those of the free films of
x-carrageenan and chitosan. WVP of composite film was lower than that of chitosan film and was similar to

WVP of k-carrageenan film.
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Distilled water+2% Chitosan solution
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| «— Stirring

Heating — |

Mixture solution of x-carrageenan and chitosan

l
Casting

| — Drying
Dried film
l

Measurement of mechanical properties on composite film

Fig. 1. Preparation of composite film derived from homo-
genized of x-carrageenan and chitosan.
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Table 1. Molecular weight (Mw) and radius of gyration
(Rg) of x-carrageenan and chitosan as measured by
dynamic light-scattering

Sample Mw (x 10%) Radius (X 10" A)
Chitosan 1.7 1.0
x-Carrageenan 5.1 1.9

Wadel k7l 43 10 cp 71EANS] VRS %
el olsto] At kst ojste] o
A A (1), (2)2] Zimm plot2] {4 o) 2)ate] k-
2}z |3t 71 2Ake] EAEMw)T w7 (Re)e

3t Table 1o vtehlilet. k-7leb7 s 7] 249

A4k 747b 5.1x 103 1.71x 1022 Jehgon],
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X AE A 4 L e
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Al sle], olFubAl 22 micelleS A E=0| o)
Aol zr]e] Azt rate @ Felol Ak Al
micelle-& WYzto] zlei& el e} 23 1}ale] 2-alo)
AAA 33 2o AL PYA s o B uEo]
wth? Fhebhd 5L slebrd wAE A4S 34

A

g F EAF ol EAE A Az S A
© U U AETEE A w7+
24 2% WAl 7-3u 85 ITEE HAEe v1E
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bl

ke dst TlEAl E3 BEe Qg 21
MPa=Z x-7}2}715d free B39 9127} % (30.2 MPa)2}
FIEAL free BE2] AA7FE(3.2 MPa)e] 7A€ 3t
2 vepRech. wrleb e )84 B3 2B
7hb7de] 34E71(S05 )9 71 EARe] ofv| 7] (NH™)
o] HAZNH Aol of3te] FAsH Ao ARd
th(Fig. 2). Nishiyama 52 7}l 24 glycerol-&
75% A7Vt Alxd AE2420t )84t £ HE
o] QAR oF 21.03 MPag et o]l= 71
At} A& 2922 Flol &A= carboxyl groups}
carbony! groups¥}e] A7) A ZAztell oste] 7l E
H43cky B sigch ALEE 1B B} kot
gh7ut "HZo) 742} 842, 497% 2 2 vJeht o, k-7}
2p7dat 7| _AF £ 2E2] AAES 24%2 vehd

Table 2, Mechanical properties and water vapor permeabilities (WVP) of chitosan film, x-carrageenan film, and

composite films in the presence of ascorbic acid

Ascorbic acid

WVP?

1y 2)
Con.(%, wiw) TS” (MPa) E" (%) (ng-m/m’-s- Pa)

Chitosan film

0 3.15°+ 0.56 84.16°+ 9.75 3.36'+0.49

1 3.80"+ 0.59 75.30"+12.6 3.43°+0.20

2 4.65'+ 0.99 66.29°+ 9.07 3.14°+0.16

3 470+ 0.85 62.66°+ 9.50 3.03°+0.10
Kk-Carrageenan film

0 30.20"+13.12 497"+ 4.44 1.87°+0.17

1 34.16*+10.14 462"+ 323 1.85'+0.06

2 37.78+ 9.80 778+ 4.02 1.76"+0.08

3 37.75'+ 8.35 5.64*+ 3.24 1.61"+0.08
Composite film

0 21.03*+ 5.75 2.36'+ 0.89 1.31°+0.05

1 24.34'+ 855 279+ 1.36 1.22°+0.11

2 17.24"+ 734 2.80°% 1.89 1.33*4£0.19

3 23.81°+ 5.46 3.51°+ 1.85 1.37°+0.19

"Tensile strength of various biopolymer films, *Elongation of various biopolymer films, * Water vapor permeability of various
poly por p y

biopolymer films.

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>0.0001) different by Duncan's multiple range test.
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k-Carrageenan

k-carrageenan
CH0H r 1011
1 o H $05” S0;" S05” SO;
H H / > NH," NHs" NHy* NH,*
OH NH, ° n I l IJ
chitosan
Chitosan Composite film formation

Fig. 2. Mechanism of composite film based on x-carrageenan and chitosan.

th. 7|84k DEI kb 28 SRR
z+7} 3.36 x 107", 1.87X 107" ng-m/m*-s-Pa £3 A&
o] $£Z7] B3} EE 1.31x 10" ng-m/m*s-Pa@ v}e}
wrel(Table 2).

MO EX EEol Chish Bdel dg

F12A D& H7}El 319 Al (ascorbic acid) ‘s X o}
2 71mA Bgel 4 Hshe Table 20 viehyjaich.
71 EAY HE29] QlA7} = ascorbic acid ¥X7} 1, 2,
3%2 Z7V5ol et 27k 15.8, 304, 123 %R F
713}, A 7)}3F ascorbic acid &7} Z713E )
EAN 959 AT} Svbshe AL AR A
7F F1EA B 3 ube-8 23] A)FA 4], sEA}

FA Akl Wik g 2 5
2% T2 AT BS sl F4e] 9
2 AR J1EAF "89] AlA-E-2 ascorbic acid
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L}-E]-LH?dE}— 7|84 HE2] ~Z7] 53 %= ascorbic
acidE F&7} 88 7% 3.6x107“ ng-m/m’s-Pao]g}
_9_14-, ,_-(_Zﬂ *‘-5'—5:_7}- 1, 2, _13],1_ 3%=. —5‘7]3{}")“ 11}—‘1}-
34x107" 3.1x107", 28|35 3.0x107" ng-m/m’-s-Pa
2 Zhashe TS vhephgich e fo) AR gl
£ Aoz vehgeh.

7RIt e wIlelr el 3ok A
(ascorbic acid) %ol dlgh A7} = wisl= Table
24 vFebidct. Ascorbic acid7} 7 E R 942 k-7
7l BEo] YAREE 302 MPaZ petoni, &
QAL ¥xr} 1, 2, 28] 3%2 Z7}e] w2
29 gAZEE 117, 2011, 28)1 20.11%2 &7}
shi AL ebiginh 4719) Aske kstebrdel
W57](SO;s ol ascorbic acid7} ¥F2-& 3}¢] random
coil®] w7lelr|t Aol Aghs F3l5te] o] Fu
4 F22e] ARHE 2AA7)7] dgolekn A=
t}. AAEL ascorbic acid®] Hrlrx 1, 2, 283
3%% 27Vl weAl Ao 0] A2 welx) 2ok

th 37 FoEss At AAbEel wlasA
Artel wishE vhehlx] oo, SRS 3% A7}
& 5ol ol Heg gasisv)

23t 12 £5 2ol HrPE 542 A (ascorbic acid)
Fxol i3t QA2 W3k Table 20 vheh]sd
t}. Ascombic acid7} H7HE 2| 42 £ 459 OF
73n= 21.03 MPaz vjelytowm, A7l ascorbic
acid ] l"—lFJ I E7Hg ol whe} ?_‘—f{} B2 Eﬂ ‘ﬂ o”&fxi%
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F A= kIl 3 7184 3 9859 2o &%
BES TS A ST T o) E59
+55 Audal 58 e s AR 7Y
g}

X
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e °l)‘
rlr N

=

o rig X
or‘o

(EAa:
N

ol

2 o

\
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instrument-2- o]-23lo] A sl) oy x-Flelr | tT} 7)
EAFS] BAlRe 51x10°, 1.71x 1002 7] 245
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