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Abstract

175942

Interest in edible films is rooted in attempts to develop easily degradable packaging,
non-aggressive to the environment, thus improving the quality of products and providing new
markets for the materials used in the manufacture of these films. Natural polymers or
polymers derived from natural products, like food protein, offer the greatest opportunities
since their biodegradability and environmental compatibility are assured. In addition, films
made from protein can carry the active agents, such as antimicrobial agents, for food quality
or shelf life improvement. However, the poor vapor resistance of protein films and their lower
mechanical strength in comparison with synthetic polymers limit their application in food
packaging.

This study has been carried out in an attempt to improve the performance of protein
fims, made from porcine plasma proteins (PPP). A method to improve protein film
functionality by modifying the polymer network through denaturation or cross-linking of the
polymer chains was used. The presence of reactive functional groups in the amino acid side
chain of protein makes this process possible through chemical, enzymatic or physical
treatments. The study was conducted to determine the effect of denaturating or cross-linking
agents, sodium dedecyl! sulfate (SDS), glutaraldehyse (GLU) and transglutaminase (TGase),
on selected properties of plasma protein films. Films were cast from heated (95°C for 30 min),
aqueous solution of PPP (5 g/100 ml water), glycerol (30% w/w of PPP) and each chemical or
enzymatic agent (10, 20 or 30 % w/w of PPP for each SDS or GLU and 1, 2 and 3% w/w of
PPP for TGase). The casting were dried at ambient (4012°C and 50% relative humidity (RH))
for about 24 h. Tensile strength (TS), elongation at break (E), moisture content (MC), water
vapor permeability (WVP), and color values (L, a and b) were determined.

SDS increased film E as much as 45% for film with 10% SDS, as compared to the non-
added PPP films. Films containing 30% SDS had lower WVP than control PPP films.
Decreased transparency was noted for films with SDS, particularly at high concentration.
Changes in mechanical and water vapor barrier properties of PPP films due to the addition of

SDS were largely attributed to disruption of hydrophobic associations among neighboring
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protein molecules as the non-polar portions of the SDS molecules attached onto hydrophaobic
amino acid residues within the film structure.

Addition of GLU to film-forming solution resulted in films with TS values that higher
than the control by 68% for films with GLU at 10-20% concentration. The formation of more
resistant films suggests the occurrence of new covalent bonds between PPP via chemical
reaction through GLU and amino acid side chain reactive groups. Elongation at break
decreased after cross-linking treatment of PPP films in agreement with the development of a
more rigid structure. In addition, cross-linking films with GLU at 10% showed better water
barrier properties than film without treatment, by decreasing WVP around 15%. However, films
incorporated with GLU were darker with a yellowish color, evidenced by lower L and greater
+b values. Furthermore, GLU, not being edible, impose some limits on their use for edible
packaging.

An enzyme that has received extensive recent attention for its ability to cross-linking
protein is transglutaminase. It was demonstrated that adding TGase to film-forming solution
after heat casting could modify the properties of PPP fiims. In particular, TGase (1%)
improved the mechanical propery (both TS and E values), transparency, the water vapor
barrier ability and solubility of PPP films, these desirable attributes when assessing the
potential of such films for packaging application. Thus, PPP films with 10% TGases treatment
were chosen for further preparation of antimicrobial films.

The effects of antimicrobial plasma protein films (APPF), with salts of organic acids,
nicin and lyzozyme, on the quality of fresh pork during storage at 4°C were investigated,
compared with polyethylene films (PEF) and non antimicrobial added films (PPF). At 3 days of
storage, moisture content of both APPF and PPF-wrapped samples were significantly lower
than that from PEF (P<0.05). Films with all salts of organic acids were almost comparable in
inhibition of microbial growth, including aerobic plate count bacteria, phycrotrophic bacteria,
lactic acid and yeast & mould. Films with combined nisin and lyzozyme were more effective
than that with either nisin or lyzozyme. No significant differnce of microbial inhibition between
lyzozyme with or without EDTA was observed. However, APPF could be an alternative

preservation of fresh pork by controlling the microbial growth at a moderate level.
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