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ABSTRACT

Proteases from black tiger shrimp (Penaeus monodon) and white shrimp
(Litopenaeus vanamai) muscles were extracted, fractionated using 0-80% ammonium sulfate
precipitation and characterized. Maximal proteolytic activities of black tiger shrimp and white
shrimp were observed at pHs 7.0 and 8.0, respectively, and 70°C when casein was used as a
substrate. Muscle proteases from both species were stable in wide pH ranges (4.0-9.0) and were
unstable at a temperature greater than 55°C. Inhibition study revealed that major proteases from
the muscle of both shrimps were serine proteases and cysteine proteases, whereas
metalloproteases was a minor protease. Collagenase from the cephalothorax and the muscle of
black tiger shrimp showed the highest activity at 55°C when bovine tendon collagen type I was
used as a substrate. Collagenase from the cephalothorax of both species was stable up to 4OOC,
while those from muscle were stable at temperature lower than 50°C. Collagenases from white
shrimp cephalothorax and muscle were stable in the pH ranges of 7.0-9.0, while those from black
tiger shrimp were stable in the pH ranges of 4.0-7.0. The inhibition study suggested that
collagenases from cephalothorax and muscle of both species were mainly serine collagenase.

Additionally, polyphenoloxidase (PPO) from the cephalothorax of black tiger
shrimp and white shrimp was characterized. The optimal temperature for PPO using 3, 4-
dihydroxy phenyalanine (DOPA) as a substrate was 50°C and 45°C for white shrimp and black
tiger shrimp, respectively. PPO was unstable at a temperature greater than 40°C and 45°C for
white shrimp and black tiger shrimp, respectively. PPO exhibited the maximal activity at pHs 5.5

and 6.5 for white shrimp and black tiger shrimp, respectively. PPO activity from both shrimps



were strongly inhibited by ascorbic acid (5.0 g/1), followed by 4-hexylresorcinol (10.0 g/1), citric
acid (5.0 g/1), sodium benzoate (1.0 g/1) and EDTA (2.5 g/l), respectively.

Ascorbic acid (5.0 g/l) pretreatment in combination with MAP (80% CO,, 10%
0,, 10% N) showed the effectiveness in the reduction of microbiological, chemical and physical
deteriorations of both shrimps during storage at 4°C as evidenced by the lowered total viable
count, total volatile base, trimethylamine and melanosis score, compared with the samples stored
in air. Pretreatment using ascorbic acid also resulted in the retarded degradation of muscle
proteins associated with the decreased microbial growth. However, the decrease in water holding
capacity and the development of red/orange color were observed in the legs of samples pretreated
with ascorbic acid.

To improve the quality of white shrimps, pyrophosphate (PP) at 2% (w/v) and
ascorbic acid (5.0 g/I) were used in combination with MAP (80% CO,, 10%0,, 10% N,). The
synergistic effects on prevention of TVB and TMA formation and on increasing water holding
capacity were noticeable. This was in accordance with the lower microbial load, compared with
samples kept under MAP and in air. When 0.25% 4-HR/ 2% PP pretreatment in combination with
MAP (80% CO,, 20% N,) was applied, the highest melanosis inhibition was found. This could be
related to PPO inhibition as well as the absence of O,, in which the formation of melanin could be
prevented.

Decapitated samples exhibited much lower melanosis score, compared with
whole samples throughout the storage at 4OC, regardless of atmosphere or PP pretreatment
(P<0.05). This result indicated that the removal of the cephalothorax in combination with PP
pretreatment showed the synergistic effect on lowering the PPO activity and maintaining the

quality of shrimp during MAP storage at refrigerated temperature.
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