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Fig 1 - Interactive effects of Graminifolius Tragopogon, Mentha piperita extracts on: A) tensile strength B) elongation
at break C) Young's modulus of whey protein-alginate edible films
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Fig 2 - Interactive effects of Graminifolius Tragopogon, Mentha piperita extracts on : A) turbidity and B) solubility "

of whey protein-alginate edible films
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ARTICLE INFO ABSTRACT

Food films made from biodegradable materials play a significant role in addressing consumer
concerns about environmental pollution and food contamination. One of these modern

Article History: packaging technologies is active packaging based on biopolymers, which offers a sustainable
and environmentally friendly way to improve food shelf life. Edible coatings and films, layers
Received: 2025/03/16 They are edible compounds and biopolymers that are placed on the surface of food or among

their compounds, and their use is considered one of the important methods to control
physicochemical, microbial and physiological changes in food. Alginate is a linear
polysaccharide extracted from brown algae, which consists of La (1-3) gluronic acid and D (1-
4) mannuronic acid units. This biopolymer is characterized by its unique colloidal properties,
Accepted: 2025/05/04 including: thickness, stability, film formation, gel production and emulsion stability, has a high
potential for film and coating formation. Considering that polysaccharide films such as sodium
alginate have better tensile strength compared to protein films, while protein films such as whey
Keywords: pro_tein haye a greater el_ongation than polysaccharidef films, @t is possible to cor_nbine sodi_um
Edible film alginate with whey protein. It strengthened the properties of this film. Whey protein and sodium

> alginate solutions were prepared separately according to Table 1. First, whey protein solution
(w/v) was prepared in distilled water at 80°C and stirred for 30 minutes. Glycerol (30% w/w
film base) was added to the resulting solution and homogenized at 2400 rpm for 10 minutes
(IKA T25 digital Ultra turrax, Germany). Then, a sodium alginate solution (w/v) was prepared
in distilled water, 0.5 g of glycerol was added, heated to 80°C, and homogenized for 5 minutes
at 2400 rpm. The two prepared solutions (whey protein-sodium alginate) were mixed and
adjusted to pH=5-5.5. 0.1% Tween 80 was added to the resulting solution and homogenized for
4 minutes. In the next step, the resulting solution was cooled and the extracts of Graminifolius
Tragopogon, Mentha piperita were added to the solution according to Table 1 and mixed for 2
minutes. The samples were poured into a plastic petri dish with a diameter of 15 cm and kept
under a hood under vacuum for one hour and transferred to an oven at 37 degrees Celsius. The
samples were dried for 20 hours and kept in a desiccator for testing. The highest opacity was
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concentration of 0.75% and sodium alginate at 0.25%, with values of 17 and 85 MPa,
respectively. The antioxidant property of the edible film was significantly validated using DPPH
radicals (p < 0.05), and increased with the concentration of Peppermint up to 1%. Evaluation of
the antimicrobial activity of the films, using the disk diffusion method, indicated that the largest
inhibition zone was obtained at a concentration of 0.5% whey protein-alginate-Peppermint-
Graminifolius Tragopogon extracts against Staphylococcus aureus, with an average diameter of
24 mm. Subsequently, at concentrations of 0.75% and 1%, the average inhibition zone diameter
for Escherichia coli was 20 mm, attributed to Peppermint and whey protein, respectively.

Overall, the results demonstrated that the addition of the Peppermint- Graminifolius
Tragopogon extract led to the production of films that not only inhibited the growth and
proliferation of bacteria but also exhibited strength, making them suitable for use in perishable
food items
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