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Optimization of the process of sodium alginate-whey protein isolate edible
film by uniform experimental method
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ABSTRACT: Objective To prepare the alginate-whey protein isolate edible film and optimize the preparation
process. Methods Edible films were developed on the base of sodium alginate (SA) and whey protein isolate
(WPI), and glycerol was added as plasticizer. The uniform test was carried out by taking sol temperature, glue
melting time, concentrations of SA and WPI, calcification time, calcium ion concentration, glycerol concentration
and the ultrasonic time as factors, and the indexes were viscosity of the mixture, thickness, transmittance, tensile
strength of the films through uniform design. Results The properties of edible film were significantly affected by

WPI concentration, sol temperature, glue melting time, calcification time and ultrasonic time, and not affected by
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alginate, calcification and glycerol concentration. The optimum ratio and technological conditions were as follows:

alginate concentration was 1.1%, WPI concentration was 5.5%, sol temperature was 65 °C, glue melting time was 105

min, calcification time was 12 min, calcification concentration was 1.1%, glycerol concentration was 3.4% and

ultrasonic time was 30 min. Conclusion The edible film of SA-WPI has good mechanical properties, and influences

of concentration of SA, calcification and glycerol should be further investigated.

KEY WORDS: sodium alginate; whey protein isolate; edible film; process optimization; uniform design
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Table 1 Edible membrane uniformity test with protein source U*m(lﬂs)
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1.1 6.0 58 75 20 1.7 4.8 30
12 7.0 61 95 30 13 4.4 28
13 8.0 64 60 18 2.0 4.0 26
1.4 9.0 56 80 28 1.6 3.6 24
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Table 2 Uniformity test results (n=3)

[URVRNE < | S (2L
/ep /MPa

1 0.302+0.021 151.0 56.1+1.4 1.46+0.08
2 0.322+0.026 224.0 54.6+1.8 1.33+0.05
3 0.334+0.033 318.0 54.5+1.9 0.99+0.08
4 0.348+0.037 472.2 51.4+2.1 0.95+0.04
5 0.34140.035 554.6 51.2+2.3 0.77+0.03
6 0.352+0.041 724.1 50.5+1.7 0.64+0.06
7 0.342+0.032 796.0 48.1+1.9 0.66+0.07
8 0.354+0.036 874.6 48.8+1.5 0.75+0.05
9 0.37+0.038 989.4 46.9+1.8 0.65+0.06
10 0.391+0.032 1103.1 47.8+2.0 0.65+0.09
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