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Abstract

Proteolytic activities of internal organs including spleen, stomach,
intestine, liver, pancreas, bile sac, and pooled organs from skipjack tuna (Katsuwonus
pelamis) were studied using casein or hemoglobin as the substrates. Optimal
temperature of proteinases from spleen, stomach, intestine, pancreas, bile sac and
pooled organs was 55°C, whereas liver proteinase had the optimal temperature at 45°
C. Acidic proteinases with optimum activity at pH 3.0-3.5 were found in stomach,
liver and pancreas. On the other hand, the proteinases from spleen, bile sac, intestine
and pooled organ had maximal activities at pH ranging from 8 to 9.5. Among all
internal organs tested, spleen showed the highest activity, followed by pooled organs,
intestine, stomach bile sac, pancreas, and liver, respectively. Activities continuously
decreased as NaCl concentration increased. Proteolytic activity of each internal
organs mixed with salt at a ratio of 3:1 (w/w) decreased with increasing fermentation
time for up to 12 months. However, the decreasing rate varied, depending upon the
types of organ. At the same fermentation time, stomach showed the highest relative

proteolytic activity, compared with other organs.
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Based on microbial counts, protein degradation products, total volatile
base (TVB), and trimethylamine (TMA) contents, tuna internal organs stored at room
temperature underwent more deterioration than those kept in ice, especially with
increasing storage time. However, tuna internal organs stored at room temperature
had the lower histamine, and biogenic amine contents than those kept in ice.

During the fermentation, total nitrogen content and amino nitrogen
contents in all samples increased with increasing time throughout 12 months (p<0.05).
Total volatile base and trimethylamine contents of fish sauce also increased as the
fermentation time increased (p<0.05). Fish sauce produced from tuna internal organs
stored in ice comprised higher total biogenic amine contents than those prepared from
tuna internal organs kept at room temperature and fresh tuna internal organs. The
fluorescence intensity (Exs47 and Emy;s) and Ajgs increased up to 5-6 months with a
subsequent decrease, while browning intensity increased continuously throughout the
fermentation. Total viable count, halophilic and proteolytic bacterial counts in fish
sauce decreased continuously throughout the fermentation time.

Chemical and physical changes during 6 months of fermentation of
fish sauce produced from tuna internal organs as influenced by CaCl, addition, pH
adjustment to 9 and salt levels were monitored. During the fermentation, total
nitrogen content, formol nitrogen content, ammonia nitrogen content, amino nitrogen
content and TVB and TMA contents in all samples increased with increasing
fermentation time (p<0.05). The addition of CaCl, in combination of pH adjustment
had no effect on hydrolysis acceleration as well as the activation of proteinases. Fish
sauce produced from tuna internal organs with pH adjustment and added with 15%

NaCl without CaCl, tended to have the highest As94. The fluorescence intensity of fish
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sauce produced with pH adjustment to 9 and added with 25% NaCl in the absence of
CaCl, showed the lowest fluorescence intensity. Nevertheless, browning intensity of
all samples increased during fermentation. During aging for 8 weeks, browning
intensity of all samples slightly increased, whereas A4, and fluorescence intensity of

all samples remained constant.
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