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Dynamic Rheological Properties of Gelatin
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Dynamic rheological properties of gelatin at different concentrations (0, 0.9, 2.0, 3.0, 4.1, and 4.9%) were
investigated through small -deformation oscillatory measurements during cooling and aging. Magnitudes of
storage (G") and loss moduli (G') measured at 5°C increased with increases in frequency (®) and gelatin
concentration. Over the cooling temperature range of —5 ~ 10°C, G' values increased inversely with temperature.
Magnitude of G' increased sharply during cooling (from 60 to 5°C) and increased with increase in gelatin
concentration. G' value as a function of aging time (10 h) at 5°C increased rapidly at initial stage and reach a
pseudoplateau region at long aging period. Increasing the gelatin concentration resulted in a significant increase
in pseudoplateau values. After 10 h of aging, G' was almoest independent of @, indicating that cross-linking
density increased with time and a rubber network was formed. The rate constant (K) for apparent structure
development in gelation as described by apparent first-order kinetics was found to increase proportionally to the
gelatin concentration with a high correlation coefficient (R =0.96).
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Fig. 1. Plot of In ® vs. In G' ([1), In G" (A) for 2% gelatin at
5°C.
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Table 1. Slopes (n', n'') and intercepts (K', K") of In (G', G") versus In frequency (rad/sec) data of gelatin gels with different

concentrations at 5°C

GV GH
Gelatin Con.(%)
nv Kv Rz nn Kn R2
0.9 1.37 0.01 0.91 1.29 001 0.68
2.0 0.36 10.15 0.94 0.49 0.27 0.68
3.0 0.18 165.87 0.94 0.48 0.58 0.79
4.1 0.12 574.67 0.97 0.17 4.19 0.69
49 0.11 1022.49 0.96 0.15 8.12 0.63
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Fig. 2. Intercept (K', kPa) of In G' versus gelatin concentration
at 5°C.
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Fig. 3. Plot of In ® versus In G' for 2% gelatin at different
temperatures: -5°C (O), 0°C (4), 5°C ((0) and 10°C ().
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Fig. 4. Changes in G' during cooling from 60 to 5°C at 1.0°C/
min for gelatin as a function of gelatin concentration: 1% (O),
2% (0),3% (@),4% (L) and 5% (H).
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Fig. 5. Changes in G' during cooling from 60 to 5°C for 2%
gelatin as a function of cooling rate: 0.5°C/min (<), 1.0°C/min
(O) and 2°C/min (A).
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Fig. 6. Changes in G' during aging at 53°C for 10hr for gelatin as
a function of concentration: 1% (), 2% (@), 3% (Q), 4%
(A) and 5% ().
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Table 2. The rate constant (K) of gelation at different
concentrations of gelatin

Concentration G,(P2)  K(X10%sec™) R
(%)
0.9 207 0.985 0.95
20 3748 0.998 0.94
30 1107 1.054 0.95
4.1 2616 1.147 0.95
49 3901 1.234 0.94
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Fig. 7. Effect of concentration on rate constant (K) of gelation
for gelatin gels.
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Fig. 8. Plot of In G' vs. In ® for gelatin with different
concentrations at 5°C(a) and after holding at 5°C for 10 h (b):
1% (), 2% (4 ),3% (O), 4% (A ) and 5% ().
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