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Abstract

Phenoloxidase (PO) from the cephalothorax of black tiger prawn
(Penaeus monodon) was characterized. The highest PO activity towards DOPA (3, 4-
dihydroxy phenylalanine) was observed at 45°C and pH 6.0. PO was stable when
heated up to 40°C and lost its activity at very acidic or alkaline pHs. Reduced
glutathione, L-cysteine and thiourea markedly inhibited PO in a concentration
dependent manner. Sodium dodecyl sulfate (SDS) and methanol enhanced its activity.

Characteristics of Maillard reaction products (MRPs) were dependent
on types and levels of sugar and amino acid used. Galactose and glycine at a level of
0.75 mM rendered MRPs with the greatest browning intensity (A4y), intermediate
products (Ajg4), reducing power and copper chelating property. However, no
difference in PO inhibitory activity between galactose/glycine and fructose/glycine
model system was observed. When fructose/glycine model system was heated for
different times (0-12 h) and temperatures (80-110°C), MRPs formed by heating at
100°C for 12 h exhibited the highest A4, Azgs, fluorescene intensity, reducing power,
copper chelating property as well as PO inhibitory activity. MRPs was prepared by

heating equimolar mixture of fructose and glycine at different concentrations (0.75-30
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mM) at 100 °C for 12 h. The inhibitory activity of MRPs obtained towards PO
gradually increased when the concentration of each reactant (0.75-30 mM) increased
and the highest inhibitory activity was found when the reactant concentration of 30
mM was used (80% inhibition). The increase in PO inhibitory activity of MRPs was
coincidental with the increase in the reducing power, Ao, fluorescence intensity,
Au, reducing power as well as copper chelating property. PO inhibitory activity of
MRPs was most likely owing to its reducing power and copper chelating property.
MRPs derives from fructose/glycine model system with different pHs (7-12) had the
different PO inhibitory activity. MRPs derived at pH 11 and 12 rendered the highest
PO inhibitory activity (90% inhibition), which was in agreement with the increase in
A0, Azos, reducing power and copper chelating property. Activated carbon and Sep-
Pak Cartridge C18 treatment were applied for decolorization the MRPs. Both
decolorization treatments caused the decrease in b*-value, browning intensity,
reducing power, copper chelating property and PO inhibitory activity. In contrast, the
fluorescence intensity increased with the decolorization treatment.

The effect of MRPs on the inhibition of black tiger prawn melanosis
during iced storage was investigated. MRPs derived from 30 mM fructose/glycine
model system (pH 11 and 100°C for 12 h) inhibited the enzymatic browning reaction
in black tiger prawn during 10 days of iced storage. The treatment of MRPs with 30
mM reactant and 1.25% Na-metabisulfite showed the similar inhibition toward
melanosis as evidenced by the lowered score (score = 4). Both treatments were still
acceptable up to 10 days iced storage. For the control, melanosis occurred at day 2

and it was not sensorially acceptable within 6 day.
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