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Effect of pH and dialdehyde starch on the properties
of tilapia skin gelatin films
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Abstract: The effect of pH and dialdehyde starch ( DAS) on the mechanical properties and water resistance of
edible gelatin films prepared from tilapia skins was investigated. With increasing pH of film-forming solution, the
tensile strength( TS) of films firstly increased, but a decrease of TS was observed after pH7, where the maximum
TS of 23.78MPa was found.However ,the matter solubility(MS) and protein solubility ( PS) of gelatin films decreased
gradually with increasing pH.The TS of gelatin films increased when incorporating DAS into film-forming solution,
while their MS and PS declined significantly.On the other hand,the mechanical properties and water resistance of
films were effectively improved by adding 1.5% DAS at pH7.Based on the SDS-PAGE analysis,no obvious change
in the gelatin components was found at different pH during the film forming process, and the crosslinking between
gelatin proteins was mainly induced by DAS.
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Fig.1 Effect of pH and dialdehyde starch( DAS)
on the tensile strength and elongation at break
of gelatin films from tilapia skins
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Table 1  Effect of pH and DAS on the color
of gelatin films from tilapia skins

i pH L* a” b*
5 89.60 £0.31" -1.01£0.02° 273 +0.11"
KN 6 89.74£034°  -098 £0.01°  2.63 £0.08"
DAS 7 89.89 +0.15"° -1.04+0.06° 2.86+0.11"
8 89.88+0.30° -1.10=0.09° 2.84=0.09"
5 89.85+0.10° -143+0.09" 3.18+0.07"
Wi 6 8991 +0.15° -1.48+0.07" 3.08 £0.04"
DAS 7 90.17 £0.11" -1.60 £0.03" 3.25 +0.06™
8 90.11+0.09" -1.67=+0.07" 3.37x0.03°
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Fig2 SDS-PAGE patterns of gelatin films from tilapia skins
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Table 2 Effect of pH and DAS on the matter solubility ( MS)
and protein solubility (PS) of gelatin films from tilapia skins

FE pH  FEIEYEME(%) EOBEBR(%)
5 97.03 +0.58° 93.01 +1.91
Fe A 6 85.16 +0.30" 87.12 +1.96°
DAS 7 73.95 +1.58° 87.07 £2.44°
8 74.18 £2.29° 78.32 +2.05*
5 57.82 +2.17" 71.56 +0.67°
Ayl 6 58.54 +0.45" 64.89 +1.73"
DAS 7 53.19 £2.17* 61.73 +1.89"
8 51.91 +1.60° 56.32 £2.35°
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Fig.3 Effect of DAS content on the tensile strength(TS)
and elongation at break (EAB) of gelatin films from tilapia skins
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Table 3  Effect of DAS content on the color

of gelatin films from tilapia skins

whnt (% L i b
AR R BT )
0 90.19 £0.16" -1.09 £0.10" 2.78 +0.11°
0.5 90.07 +0.11° -1.22 £0.03° 2.99 +0.05"
1.0 90.11 £0.09* -1.28 +0.06° 3.22 +0.09°
1.5 90.13 +0.20° -1.3 £0.09* 3.42 +0.10"
2.0 90.13 +0.09° —1.41 +0.06" 3.56 +0.15*
25 90.20 +0.13" —1.51 £0.04" 3.92 +0.04°
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Fig4 SDS-PAGE patterns of gelatin films
from tilapia skins
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Table 4 Effect of DAS content on the MS and PS

of gelatin films from tilapia skins

e (% , [T Y fife % AR
AEX R ) (%) (%)
0 73.95 +1.58° 87.07 +2.44"
0.5 71.13 £1.51° 88.70 +0.81"
1.0 53.19 £2.17" 61.73 +1.89°
1.5 43.79 +0.45° 51.57 +2.44"
2.0 38.13 £0.73" 40.51 +2.82"
25 34.06 +0.44" 38.49 +0.14"
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Table 5 Losses of different compositions during tobacco sheet producing process
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