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Mechanical properties of carrageenan-based biopolymer films
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Abstract

Tensile strength (TS) of « -carrageenan films without salt was 22-32 MPa and was the
highest among x, A and ¢ -carrageenan films.  -carrageenan films had high mechanical
barrier properties as they are compared with TS of polyethylene films which are 13-28 MPa.
TS of ¢ -carrageenan films without salt was 5-9 MPa and was the lowest among the films.
Mechanical properties (TS and elongation) were affected by the concentration of plasticizers.
Especially, elongation of «-carageenan and ¢ -carrageenan drastically increased as the
concentration of plasticizer increased. Mechanical properties (TS and elongation) were greatly
affected by various concentration and kind of salts. TS of Film-A (0375 g plasticizer/g
carrageenan) of  -carrageenan films which contains 0.1% (w/w) potassium chloride increased to
45 MPa which was the highest among the TS of biopolymer films which have been developed.
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Fig 1. Preparation of carrageenan-based

biopolymer films.

3. WEFH &F

g7 BE9 FAe 0.005mme] A
AeE A thold He]v2(Hand micrometer:
Mitutoyo, Japan)E /\}%8}01 z}z}o] Sample
3 539 YAE 3 og 1 BAHs
&9 FA= /‘}%6}9&5}-

4. JIAFEN &N QP E(Tensile strength)
¢} & o] (Elongation) &3

AAZEE vixe HEFYHASIM D
882-88)0l] we} Instron(Model 1125, Instron
Engineering Corp., Canton, USA)& A}-§-3}<d
=A3sl9ct =, 207 Samples(10cm X 2.54cm)

e "EoNA #e 25T, 50% RH &2
5}<s Z(Relative humidity chamber)ol| ] 48A]
B33 3 Instron® 2 QAREE FA3}
%t} Instron®] gripzt A#lE 50mm ¥ cross-
head £5% 500mm/mine. 2 ZE3 Ptk &4
g IRAY A4FEge 3EH9 Pascal
(Pa)2, To'd& percent(%)2 EA| AT

0 ot mlm

A3 = (Pa)

y2o] ol w9 A= (kgx9.8N/kg)
go Aol (m)x 882l FA(m)

m Zz 3

ik

1. 7lepoid 2EHYSH ‘3:' AN 24
3289 717 H«k, A and (¢ -carrageenan)
g9 7|44 BAL Table 16 YERASI
th Q9AAEE P& UEFHA 7AH &
Hog ol Wg9 SEHAE ZAA=
Z98 Fzolth. Fled B8 BET ¢
FEg > AFREpId > TR &
Nz Jehgow Uukroz k-Fieprdo]
A4 A% AAFEE venides (-7
7o) 71 Be AAREE JEUT «
Fde AFZHRE7 22-32MPaE e}
wyon o] gte 71EY U MY EFE
(&5 o, Aokl giEge g A8
o2 WBEY HnsdIL o =¢ T
goz Yyt =3 «-7lEde 7]
29 Zgr¥ FEA Z o g (Polyethyl-
ene) P29 ARARE(13-28MPa)s} AT
B oo o$ 5o ARREY e 23 3
o olo) wha} Eold(%)°] 4-612A4 71

rlo



Jounal of KOPAST Vol.l1 No.l 1995 Printed in Korea 41

Table 1. Mechanical properties (tensile strength and elongation) of carrageenan-based film
Mechanical properties”
Film =

TS(MPa) E(%)
Carrageenan film®
K -carrageenan 22-32 4-61
A -carrageenan 7-26 25-48
¢ -carrageenan 5-9 5-77
Films from the literature®
Com-zein 15 4
Wheat protein 26 552
Soy protein 43 78
Cellulose (HPC) 15 204
PE 13.1-27.6 100-965

* Unit are MPa for tensile strength (TS) and percent (%) for elongation (E).

® No salts in the films; Films are containing 0.375-1.125g plasticizer/g carrageenan; Values in this row

were experimentally determined in this study.

¢ Brandenburg et al. (1993), Gontard et al. (1993), Modemn Plastic Encyclopaedia (1993) and Park et

al. (1993 and 1995).
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