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Preparation and Property of Carrot Edible Film

PAN Xu-lin, MA Ping, LIU Wei, MENG Ling-wei

(Heilongjiang Bayi Agricultural University, Daqing 163319, China)

ABSTRACT: The work aims to study the carrot edible food packaging film to find cheap environment friendly materials
to replace plastic bags in food packaging. Carrots were used as raw materials to produce edible film by adding CMC, so-
dium alginate, and glycerin. The effect of different amount of carrot paste, CMC, sodium alginate and glycerin on the
tensile strength, heat-sealing strength, elongation at break and barrier performance of the film was studied. By conducting
orthogonal experiments with the tensile strength as the main indicator, the process was optimized and verification tests
were conducted to measure mechanical and other properties. The optimal process parameters per 100 mL distilled water
were carrot paste 20 g, CMC 2.5 g, sodium alginate 1.6 g, glycerin 1.5 mL. Under this condition, the tensile strength of
the film was 5.71 MPa; the heat-sealing strength (15 mm) was 3.84 N; the elongation at break was 119.98%; the moisture
permeability coefficient was 439.59 g/(m*-d); the oxygen permeability was 4.96 cm®/(m?-d-kPa); the dissolution time was
35 s; and the average thickness of the film was 0.183 mm. According to the experiment result, this process could produce
translucent, soft, and uniform edible food packaging film without any bubbles on it. The food packaging film is light
orange and has some extent of strength and toughness with good mechanical properties.
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Fig.1 Process flow chart for preparing carrot edible film
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Fig.2 Effect of carrot paste amount on film properties
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Fig.4 Effect of sodium alginate amount on film properties
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Fig.5 Effect of glycerin amount on film properties
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Tab.1 Factors and levels of orthogonal experiment
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K LA &I v CMC #hnit/g VR 9 VR o i/ g 3 0k /mL
1 15 1.5 1.2 1.0
2 20 2.0 1.4 1.5
3 25 2.5 1.6 2.0
®2 EXRBMERSHHN
Tab.2 Results and analysis of orthogonal experiment
(S L
¥ P73 B /MPa
A B C D
1 1 1 1 1 3.43
2 1 2 2 2 3.66
3 1 3 3 3 4.56
4 2 1 2 3 4.38
5 2 2 3 1 5.22
6 2 3 1 2 5.67
7 3 1 3 2 3.98
8 3 2 1 3 4.08
9 3 3 2 1 4.64
K, 3.883 3.930 4.393 4.430 —
K, 5.090 4.320 4.227 4.437 —
K 4.233 4.957 4.587 4.340 —
R 1.207 1.027 0.360 0.097 —
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Tab.3 Variance analysis of orthogonal experiment
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