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Permeability and Mechanical Properties of Zein and Gluten-Based Films
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Abstract

Permeability and mechanical properties of degradable films prepared with zein and gluten were
measured. Tensile strength of zeia-based films was ranged from 30.1 MPa to 138.5 MPa and the strength
of gluten-based films was 37.1--98.6 MPa. This strength was increased with increase of thickness
in both films. Water solubility cf zein-based films, 1.3%, was lower than those of the gluten-based
films and the cellulose-based films. The range of water vapor permeability was 0.0711~0.1778 g mm/m?*
hr mmHg for zein-based films and 0.2134~0.2972 g mm/m? hr mmHg for gluten-based films. The
permeabilty of the films was also increased with thickness.
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Table 1. Tensile strength of zein and gluten-based films

. Thickness Tensile strength
Type of protein (mm) (MPa)
Zein 0089 0.015)0 30.12 (6.44)
0.114 (0.030) 47.88 (8.75)

0.157 (0.043)
0.201 (0.023)
0.254 (0.043)
0.295 (0.046)
0.333 (0.038)

105.02 (4.12)
138.48 (8.49)
37.07 (3.09)
58.43 (6.95)
98.58 (8.75)
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Table 2. Solubility of zein and gluten-based films
Solublllty (%)

Type of protein

Zein 1.30 (1.00)V
Gluten 15.22 (1.13)

TWalues in parenthesis refer to standard deviation

Table 3. Water vapor permeability of zein and gluten-
based films

Tvpe of e Thickness Permeability
vpe of protein (mm) (¢ mm/m? hr mmHg)
Zein 0.051 (0.003)"" 0.0711 (0.0152)

0.107 (0.003)
0.185 (0.005)
0.234 (0.013)
0.302 (0.023)

0.1092 (0.0203)
0.1778 (0.0254)
0.2134 (0.0025)
0.2972 (0.0051)

Gluten

DValues in parenthesis refer to standard deviation

DValues in parenthesis refer to standard deviation



140 oAl Eaeksl 2] A 26 W A 2 E(1994)

TE FE715HEs FbE 2 'alfﬂoﬂﬁ de
zein¥} gluten TR $Z7|FAEE= JEZ20~ X
Ao pZ7|FHE0e) fAlslgl om, o]ejdh A=
sl WEe FEFHER AERe s 239 A
B} 10W] AE Egkehe Park $9W2] odfAste} 3}
ol5 ®ojwd, ol 7haAlY] AHS e W £F, pHEA,
7td 5 AzFY A Aeld rju" Zow Az
odrh

2 o

Zeind} gluteng o)43te] A|@Axg FaA £33
9 7154E ZAskgich

Zein#} gluten FAA 2] AA7}EE 7217 30.1~138.5
MPa, 37.1~98.6 MPa #H$|S vjelWory Alzd £33
xg A7 FARASFE QAU EE Frlietoch &
L= zein AR} 1.3%2A] gluten LAF % AE
2o FAAY Lo vlste] Aoz A
ehytch. g, 27 FAEE zein 479 A4S 0.0711
~0.1778 ¢ mm/m? hr mmHg, gluten Z#%A%]e] 7%
0.2134~0.2972 g mm/m* hr mmHg %3 .. v QA7 &9} v}
AR 2 A2 AR FACL FAHAFE Sl
Atk

[=]
= 8

1. EPA: Methods to manage and controi plastics wastes.
Congressinal Executive Summary, U.S. Environmental
Protection Agency, Office of Solid Waste and Water,
EPA/530-SW-89-051-A(1990)

2. Maddever, WJ. and Chapman, G.M.: Additives-Modi-
fied starch based biodegradable plastics. Plast. Eng.,
45(7), 31(1989)

3. Modern plastics. March, p.22(1990)

4. Reiners, RA., Wall, ].S. and Inglettes, G.E.: Corn pro-
teins. Potential for their industrial use. In Industrial
Uses of Cereals, Y. Pomeranz (Ed), American Assn. of
Cereal Chemists Inc., St. Paul, Minn. p.285(1973)

5. Krull, L.H. and Inglett, G.E.: Industrial uses of gluten.
Cereal Sci. Today, 16(8), 232(1971).

6. Kasarda, D.D., Nimmo, C.C. and Kohler, G.O.: Princi-
pal chemical components of wheat and flour. In Wheat
Chemistry and Technology, Y. Pomeranz (Ed), Ameri-
can Assn. of Cereal Chemists Inc., St. Paul, Minn.
p.227(1971)

7. Okamoto, S.: Factors affecting protein film formation.
Cereal Sci. Today, 23(5), 25(1978)

8. Anker, C.A., Foster, G.A. and Ader, M.A.: Methods
of preparing gluten containing films and coatings. U.S.
Patent, 3,653,925(1972)

9. FPAFTA: AFEAL Fepryg IFKS A 1512).
S22 5§ 3(1981)

10. Zeds, wszl 7)E 2238 AEg oA F.2}7) 9]

. @FAENLA, F1301993)

11. ASTM: Standard methods for water vapor transmis-
sion of materials (E96-80). Annual Book of ASTM Stand-
ard, American Society For Testing and Materials,
Philadelphia, U.S.A. (1987)

12. FAEA: wsIgAse] 5455 AlEUYHES A
1013). =24 £ FH3)(1981)

13. Aydt, T.P., Weller, CL. and Testin, R.F.: Mechanical
and barrier properties of edible corn and wheat pro-
tein films. Transaction of the ASAE 34, 207(1991)

14. Park, HJ. and Chinnan, M.S.: Properties of edible
coatings for fruits and vegetables. ASAE Paper No.
906510. ASAE, St. Joseph, MI(1990)

15. Greener, LK. and Fennema, O.: Barrier properties
and surface characteristics of edible, bilayer films. J.
Food Sci. 54, 1393(1989)

(19933 114 209 )




