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Preparation and Characterization of Edible Films from
Fish Water Soluble Proteins and Soybean Proteins

Munehiko TANAKA
Faculty of Fisheries, Tokyo University of Fisheries, Tokyo 108-8477

ABSTRACT

As a means of effective utilization of fish water soluble proteins (FWSP) which are mostly
discarded into waste water of seafood processing plants, the development and characterization
of edible films from FWSP of blue marlin meat were investigated. In order to improve the
functional properties of FWSP films, the co-use of soybean proteins (SPI) was also studied.
The film-forming solutions were prepared from 3% FWSP or SPI solutions at pH 10 with 1.5%
glycerol, followed by heating at 70C for 15 min. Transparent edible films were successfully
prepared by drying the film-forming solutions at 25C for 20 h. Tensile strength (TS) of
FWSP films and elongation at break (EAB) of SPI films were larger. Larger amount of glycerol
caused the decrease of TS and the increase of EAB. FWSP films possessed lower water vapor
permeability than SPI films. It was also revealed that FWSP and SPI had to be denatured
somehow to unfold the protein structure and the interaction of protein molecules particularly
through disulfide linkages was attributed to the formation of films. Soy Protein Research, Japan
2, 38-43, 1999.

Key words : edible film, water soluble proteins, soybean proteins, plasticizer, water vapor
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Fig. 1. Effect of protein concentration on tensile strength
of SPI and FWSP films. @, SPI film ; [ ], FWSP
film. TS means with different superscript letters
are significantly different at P < 0.05 using Student
t-test.
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Fig. 2. Effect of protein concentration on elongation at
break of SPI and FWSP films. @ , SPI film ; (1,
FWSP film. Means with different superscript
letters are significantly different at P < 0.05 using
Student #-test.
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Fig. 3. Effect of the ratio of SPI and FWSP on the
mechanical properties of films. @ , tensile strength
(MPa); [, elongation at break (%). Means with
different superscript letters within each property
are significantly different at P < 0.05 using Student
i-test.
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Fig. 4. Effect of glycerol concentration on tensile strength
of SPI and FWSP films. @, SPI film ; [ ], FWSP
film. Means with different superscript letters are
significantly different at P < 0.05 using Student #-
test.
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Fig. 5. Effect of glycerol concentration on elongation at
break of SPI and FWSP films. @ , SPI film ; [,
FWSP film. Means with different superscript
letters are significantly different at P<<0.05 using
Student /-test.
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Fig. 6. Effect of the ratio of SPI and FWSP on water vapor
permeability of films. Means with different
superscript letters are significantly different at P<
0.05 using Student ¢-test.

Table 1. Effect of glycerol concentration on water vapor permeability
(WVP)! of soy protein films or fish water soluble protein films

Glycerol (%)? SPI films FWSP films
40% 1.18 X 10 = 095 X 10710¢
50% 1.67 X 10710 1.20 X 10°10d
70% 1.77 X 10710b 1.16 X 107104

'lg'-m?-st-Pa’! 7

Means with different superscript letters are significantly different at

P < 0.05 using Student ¢-test.

2Glycerol concentration was expressed as the percentage (w/w) of

glycerol against proteins.
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Fig. 7. SDS-PAGE patterns of edible films prepared from the mixture of FWSP and  SPL
A, in the absence of mercaptoethanol ; B, in the presence of mercaptoethanol.
FWSP : SPI=a(0:1), bh(1:2),c(1:1),d(2:1),e(1:0). M: molecular weight
standard.
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