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Abstract

The fruit/starch-based gels were prepared from the mixtures of fruit powders (apple, citron, grape),
starch, and gelling agents (pectin, gelatin, arabic gum) at different thermal-setting (TS) time and tem-
perature. The TS time and temperature were varied from 0 to 50 min at 95°C and from 55 to 95°C for
30min, respectively, to study their effects on the rheological properties of fruit/starch-based gels. Rheo-
logical measurements of the fruits/starch-based gels were performed in the angular velocity range of
1~100 rad/s. The results were expressed as storage modulus (G'), loss modulus (G") and tan §. All the
fruits/starch-based gels showed distinctive frequency dependencies, which were different from each
other; The value of G' decreased as TS time increased, whereas the value of tan 8 increased. At the
low velocity range of 1~25 rad/s, the fruits-based gels showed no marked differences depending on the
conditions for sample preparation. Of gelling agents, pectin had the highest effect on the extent of these
changes for fruits/starch-based gels, followed by gelatin and arabic gums. The visco-elastic properties of
apple and grape gels were not higher than those of citron gel. The fruit-based gels were produced at
different temperatures (55, 65, 75, 85, and 95°C) for 30 min to study the effects of TS temperature on
their rheological properties and gelling speed. This was made by measuring velocity dependency (0.1~8
rad/s) at 20% strain and 30°C. The value of G' decreased as TS temperature increased, whereas that of
tan & increased. The Arrhenius relationship was used to find a relationship between the effect of TS
temperature and changes in G'. It was found that coefficients of determination for apple, citron, and
grape gels were 0.947, 0.986, and 0.953, respectively, indicating that TS temperature was one of impor-
tant factors for controlling rheological properties and gelling speed of fruit-based gels.
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Table 1. The formulation of fruit gel

Composition Content
Fruit powder 75g
Ultratex-3 5g
Corn syrup 180 g
Water 60 mL
Gelling agent 24¢g
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Gelling agent
(Pectin, Gum araBic, Gelatin)
}

Dissolved in deionized water

|

Mixed with stirrer for 5 min
|

Added fruit powder (Apple, Grape, Citron) and Ultratex-3

i

Mixed with stirrer for 5 min
i

Put in aluminum container
|

Treated thermal setting

|

Cooled to room temperature
!

Determined rheology

Fig. 1. Procedure for the preparation of fruit gel.
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Fig. 2. Angular velocity dependence of tan & for apple/
starch gel with various gelling agent.

TS condition: —<> — 0 min, —[]— 10 min, — A — 20 min, —
X— 30 min, —+— 40 min, — O ~ 50 min at 95°C. a": pectin
added; b": gelatin added; c" arabic gum added.
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Fig. 3. Angular velocity dependence of tan & for citron/
starch gel with various gelling agent.

TS condition: —<> — 0 min, —{]— 10 min, — A — 20 min, —
X— 30 min, —*— 40 min, — O — 50 min at 95°C. a": pectin
added; b" gelatin added; c": arabic gum added.
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Fig. 4. Angular velocity dependence of tan *%. for grape/
starch gel with various gelling agent.
TS condition: —<> — 0 min, —J = 10 min, — A — 20 min, -X—
30 min, —— 40 min, —~O- 50 min at 95°C. a" pectin added;
b": gelatin added; ¢": arabic gum added.
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Fig. 5. Angular velocity dependence of G' and tan § for fruit/starch gel with pectin added.
TS condition: —{>— 55(°C), ~[] - 65(°C), — A — 75(°C) —X— 85(°C), —+— 95(°C), for 30 min. a, a'; apple; b, b": citron; ¢, ¢: grape
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Fig. 6. Arrhenius plot of In G' VS UT for fruit/starch
gels.

— @ —: apple/starch gel, -M—; citron/starch gel, —& —: grape/
starch gel
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