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ABSTRACT

The objectives of this work were: 1) to compare the properties of 3 gelling agents, agar
(Ac), ultrasonic treated agar (As) and fish gelatin (Fg) at various concentrations, 2) to determine
the gel properties of agar mixed with fish gelatin, 3) to determine the effects of sugar on
properties of the mixed gels, and 4) to explore the application of agar mixed with fish gelatin in a

gummy jelly product.

The following properties of 3 gelling agents, agar (Ac) or modified agar (As) at 0-2.5%
(w/v), and fish gelatin (Fg) at 5-25% w/v, were determined: sol-gel sol transitions during cooling
(60-0 °C) and heating (0-100 °C) temperature sweeps, gelling and melting temperatures

(T, and T ), gel hardness, and gel springiness. As expected, the concentration of gelling agent

gel m
affected these properties. Storage modulus (G') and loss modulus (G") and increased significantly
with the concentration. At equal concentrations Ac had higher moduli than As. All determined
characteristics were lower for Fg than for Ac and As, except for springiness.

For mixed gels from 1% agar (Ac or As) and 0-25% Fg, the same gel characteristics as
above were determined. The sol-gel- sol transitions of mixed gels were at lower temperatures than
of 1% agar gel (37/87 °C). At 1:5 mixing ratio the phase transitions of both agar and Fg were
detectable in the G trace for a temperature sweep, and T, and T, were closer to 1% agar gel than
for other mixing ratios that had more Fg. This characteristic of the mixed gel indicated a
bi-continuous gel mixture. When the Fg component in the mixtures was increased (10-25%), the
characteristics of mixed gels (phase transition, T oo and T, ) seemed similar to Fg gel with equal Fg
concentration and without agar. However the G' of 1:15-1:25 mixtures was synergistically higher
than of agar or Fg gel alone. Mixing Fg and agar increased springiness and decreased syneresis

relative to agar gel. The properties of As and Fg mixtures were similar to Ac and Fg mixtures, but

with lower determined characteristics except for springiness. The effects of sucrose and glucose



syrup (0, 10, 20, 30, 40 and 50%) on 1% Ac or As and 5% Fg mixed gels were determined, in
terms of effects on G', T, and T,. These values increased significantly (p< 0.05) when sugar was
added and increased further with sugar content. The 1:5 mixtures were selected for further
exploration in a coffee flavored gummy jelly product.

In conclusion, while neither pure fish gelatin nor agar are well suited for many food
applications, their gel properties can be modified by mixing them, for example to create a
palatable gummy jelly product. However, the mixing ratio should be tuned for the needs of each
specific application. Particularly in halal food applications these mixed gels may prove very

useful.
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