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The worldwide production of shrimp has been estimated at 4.0 million metric tons per year and
that of 49-60% was estimated as the waste, depending on the species and method of processing.
According to this, it can be estimated that more than 1.9 million metric tons of shrimp wastes are
disposed and discharged from shrimp processing. These abundant wastes have an appreciable
potential for pollution and may pose a disposal problem. Therefore, finding alternative utilizes for
these wastes has increased interesting as means to improve profitability in seafood industry. In
general these wastes have been exploited for the preparation of fishmeal and silage because of their
poor functional properties. However, shrimp waste, especially head part, contains many valuable
components such as protein, lipid, and astaxanthin pigment which could be converted into more
marketable, valuable and acceptable forms. An interesting alternative is hydrolyzing shrimp waste
to obtain protein hydrolysates that containing proteins with desirable functional properties and uses
it as a natural food additive for suppressive denaturation of fish myofibrillar protein.

Chapter 1: With the goal of utilization of shrimp processing waste, shrimp head protein
hydrolysate (SHPH) was produced from 3 species of shrimp head waste namely Northern pink
shrimp (Pandalus eous), Endeavour shrimp (Metapenaeus endeavouri) and black tiger shrimp
(Penaeus monodon) by enzymatic hydrolysis using endo-type and exo-type protease at a level 0.1%
(w/w). Protein content of shrimp head raw material was about 55-62%. After hydrolysation, all 3
types of SHPH contained high protein content (89.79-91.47%) followed by ash (4.72-5.20%), sugar
(2.99-4.58%) and less of fat (0.01-0.02%) and NaCl (<0.01%), respectively. Moreover, all 3 types
of SHPH were rich in amino acids that accounted for 71.5-83.82%. Hydrophilic amino acid were
also wealthy in SHPH (58.2-60.8% of amino acid), particularly GIx and Asx were abundant in all 3
types of SHPH that accounted for 9.77-11.81% and 6.36-8.50%, respectively. These results
indicated that the hydrolysate obtained from shrimp head could be used as a good source of protein
and amino acid in food products. Molecular weight distributions of SHPH were measured by gel
filtration chromatography on a Sephadex G-25 column, which molecular weight distributions
pattern of all 3 types of SHPH was slightly different. These were below 12,000 and 300-1,400 was
found to be the major peak.

Chapter 2: The suppressive effects of 5% SHPH on the state of water and denaturation of

lizardfish myofibrils (Saurida wanieso) during dehydration were evaluated based on desorption

isotherm curves, Ca-ATPase activity and unfrozen water, comparing with the effect of Na-Glu.
Moreover, optimum concentration of SHPH for suppressive dehydration—induced denaturation
effects was also clarified. The addition of SHPH decreased water activity (Aw), Ca-ATPase
inactivation and increased monolayer sorbed water (M,), multilayer sorbed water (M,) and sorption
surface area (S). DSC analyses also revealed that the amount of unfrozen water increased after
addition of SHPH. Although, these effects of SHPH were smaller than those of Na-Glu, but SHPH
showed positive tendency on suppressive effects. Furthermore, 5-7.5% concentrations of SHPH
exhibited an optimum effect on stabilization of bound water and suppressive dehydration-induced
denaturation in lizardfish myofibrils, regardless of shrimp species.

Chapter 3: The cryoprotective effects of 5% SHPH on the state of water and denaturation of
lizardfish myofibrils during frozen at -25°C were investigated by determining the amount of
unfrozen water and Ca-ATPase activity, comparing with the effect of Na-Glu. Deal with the same
tests, the concentration dependent cryoprotective effects of SHPH were also investigated for clarify
an optimum concentration of SHPH for suppressive freeze—induced denaturation effects. The amount
of unfrozen water of myofibrils with SHPH was higher than those of the myofibrils without additive
(control) throughout the frozen storage for 120 days. Ca-ATPase inactivation of myofibrils with
SHPH decreased markedly compared to that of the control, although the effects of SHPH were less
than that of Na-Glu. Close correlation between the amount of unfrozen water and Ca-ATPase
activity was observed and the suppressive effects of SHPH were irrespective of shrimp species.
These results suggested that SHPH could retard freeze-induced denaturation of fish myofibrils during
frozen storage by stabilizing hydration water surrounding myofibrils. At concentrations 5-7.5% of
SHPH exhibited optimum cryoprotective effect regardless of the species differences.

Chapter 4: Effects of 5% SHPH on gel forming ability and freeze-induced denaturation of
lizardfish surimi during frozen storage at -25°C was determined in terms of gel strength, whiteness,
Ca-ATPase and the amount of unfrozen water. Their effects were compared with Na-Glu and surimi
without additive as the control. The residual Ca-ATPase activity and gel strength of surimi with
SHPH was higher than those of the control throughout 180 days of frozen storage, irrespective of
shrimp species. Moreover, a close correlation between gel strength and Ca-ATPase activity was
observed. The addition of SHPH increased the amount of unfrozen water higher than the control. On
the other hand, SHPH decreased significantly in whiteness of kamaboko gel when compared to the
control. Therefore, freeze-induced denaturation of lizardfish surimi could be lessened by the addition
of SHPH led to stabilized gel strength and Ca-ATPase activity.

It could be considered that the interaction between myofibrillar protein of lizardfish and active
components of SHPH such as hydrophilic amino acids and peptides could retard dehydration and
freeze-induced denaturation of lizardfish. Consequently, SHPH could be used as a natural food

additive in food industry to stabilize quality of myofibrillar protein during processing and storage.
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