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ABSTRACT

Effect of chicken plasma protein (CPP) on gel properties of surimi from

tropical fish including bigeye snapper, lizardfish and sardine and temperate fish involving
Pacific whiting was investigated. Addition of CPP in combination with setting at 40°C or

incubating at 60°C for 30 min prior to heating at 90°C for 20 min resulted in the greater
breaking force and deformation, when compared with the control gel (without CPP)
(P<0.05). CPP exhibited the superior efficacy in proteolysis prevention and gel
strengthening to soy protein isolate, but was poorer than bovine, porcine plasma and egg
white protein. CPP addition resulted in the decrease in whiteness of resulting gels,
especially when the levels added increased. Microstructure of surimi gels added with CPP
had less linkage between protein strands with a coarser fibrillar structure, indicating the
interfering effect of CPP on cross-linking of myofibrillar proteins, while an ordered
fibrillar structure was observed in modori gels, indicating a preventive effect of CPP on
hydrolysis of myofibrillar protein.

CPP showed the inhibitory activity towards sarcoplasmic proteinases and
autolysis of mince and washed mince from bigeye snapper and lizardfish. CPP effectively

prevented the degradation of myosin heavy chain (MHC) in mince and washed mince
incubated at elevated temperature (GOOC and 65°C for bigeye snapper and lizardfish,

respectively). The abrupt loss of G’ upon heating from 47 to 57°C of Pacific whiting
surimi was prevented by the addition of CPP.

Cysteine proteinase inhibitor (CPI) from chicken plasma was successfully
fractionated using polyethylene glycol (PEG-4000) at the level of 200-400 g/L based
on the original volume of plasma protein. The highest inhibitory activity and purification

fold were obtained in PEG precipitate IT (CPI fraction). The CPI fraction was stable in the

temperature ranges of 40-90°C for 10 min but extended incubation time at 90°C
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markedly decreased the inhibitory activity of CPI fraction. The fraction was stable in the
presence of salt ranging from 0.5 to 3%. SDS-PAGE pattern revealed that the CPI fraction
effectively prevented the degradation of MHC, tropomyosin and troponin-T in mince,

washed mince from Pacific whiting and arrowtooth flounder and Pacific whiting surimi

incubated at elevated temperature (55OC/ 60 min and 60°C/30 min for Pacific whiting
and arrowtooth flounder, respectively). The breaking force and deformation of modori gels
from Pacific whiting increased as the concentration of CPI fraction increased with a
concomitant decrease in TCA-soluble peptides (P<0.05). The addition of CPI fraction had
no detrimental effect on whiteness of surimi gels (P>0.05).

The cysteine proteinase inhibitor from chicken plasma was purified to 96.8
folds with a yield of 28.9% by using PEG fractionation and affinity chromatography on
carboxymethyl-papain-Sepharose-4B. Based on inhibitory activity staining for papain, CPI
was shown to have an apparent molecular weight of 122 kDa. CPI was stable in the

temperature ranges of 40-70°C for 10 min; however the inhibitory activity toward papain

was lost more than 50% within 30 min of heating at 90°C. CPI was stable in the presence
of salt up to 3.0%. The purified CPI exhibited the inhibitory activity toward autolysis of
natural actomyosin (NAM) in a concentration-dependent manner. Therefore, chicken
plasma or its fraction can be used as an alternative additive for improving the quality of

surimi gels.
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