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Effects of processing conditions on physical properties of alginate film

Byeong-Jin YOU and Jae-Man SHIM
Department of Food Science, Kangnung National University, Kangnung 210-702, Korea

The processing conditions for producing an edible alginate film from sea tangle were investigated by measuring water vapor
permeability (WVP), tensile properties and colors of film. The alginates were extracted with 3% sodium carbonate (Na,COs) solution
for 5 hrs, and the alginate films were prepared with extracted sodium alginates, D-gluconic acid lactone, CaCQ; and various
plasticizers. As the concentration of alginate in making the film was increased, the WVP and elongation of the film were decreased
and the tensile strength was increased. The higher amount of plasticizer showed the higher WVP and elongation, and the order of
various plasticizers in increasing the WVP and elongation of the film was glycerol, polyethylene glycol, and sorbitol. The addition
of sorbitol in the film showed the highest value (89.97) in lightness of Hunter color system and the film added polyethylene glycol
had the highest values (—1.12 and 11.4) in redness and yellowness.
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1.5~3% alginate solution
— Degas in vacuum for 2 hrs

— Add 100 % of the solution 0.57% D-gluconic acid
lactone, 0.1% CaCO; and 0.8% plasticizer in D.W

— Stir vigorously
— Cast on plastic panel coated with ABS
— Stand for 6 hrs

— Dry at 40C

Alginate film

Fig. 1. Flow diagram for production of alginate film.
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Fig. 2. Changes of water vapor permeability of alginate film as
related to alginate concentration, glycerol amount, cas-
ting volume, and plasticizers.
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Fig. 3. Changes of tensile strength of alginate film as reated

to alginate concentration, glycerol amount, casting vo-
lume, and plasticizers.

Table 1. Thickness of alginate films
Film thickness

Casting volume (mf)

(mm) (mils)
30 0.072 2.874
40 0.082 3.287
50 0.084 3.367
Table 2. Hunter color values (L, a, and b) and total color dif-
ferences (AE) of algmate films by the kind of plasti-
cizer
Total color
Plasticizer Hunter color value difference
L a b AE
Glycerol 88.81 —0.19 489 7.38
Sorbitol 89.97 —=0.32 524 6.36
Polyethyl _
slycol D e 8790 112 114 1237
9 9AREI} wow AAEE YA vt A2 wlE e 7
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