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Abstract 

Changes in functional properties - emulsifying capacity, protein solubility, cook 
loBB, relative viscosity and water-binding capacity - were observed in Japanese 
threadfin bream (Nemipterus japonieus) during 14 days storage in ice. Decreasing 
solu­bility of proteins profoundly influenced the functional properties. Significant 
correla­tions (P<0.05) ex isted among various functional properties of fish protein 

analyzed and with texture scores. Fish held in ice was rated "'good'" for up to seven 
days.



Introduction 

Fresh fish is susceptible to rapid spoilage in tropical countries 

owing to the prevalence of high ambient temperature. The most 

important aspect in postharvest technology of fish is to prevent and 

retard the degradation of muscle proteins. Fish are generally kept 

in ice prior to processing to prevent and retard loss of freshness, 

especially degradation of muscle proteins which is a major reaction 

of the spoilage process in fish (Reddy and Srikar 1991 a) and may 

alter functional properties, namely, emulsifying capacity (EC), water­

binding capacity (WBC), relative viscosity (RV), cook loss (CL), pro­

tein solubility (PS), pH and texture. Though some information is 

available on the changes in functional properties of proteins in fro­

zen fish (Colmenero and Borderias 1983) and fish mince (Reddy and 

Srikar 1991 b), little data are available on the functional properties 

of fish during ice storage. 

This study focuses on Japanese threadfin bream (Nemipterus 

japonicus), known locally as pink perch, a major by-catch of the 
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Results and Discussion 

The effect of ice storage on PS is shown in Fig. la. A signifi­
cant decrease CP<0.05) in PS from 75.74% in fresh fish to 67.32% 
was observed after 14 days storage. The decrease in PS could be 
attributed mainly to  two factors: the loss of water soluble 
(sarcoplasmic) proteins in the melted ice and the aggregation and 
insolubilization of myofibrillar protein fractions through hydrophobic 
association by oxidized and hydrolyzed products of lipids (Reddy et 

al. 1990). In our study, we observed decreases in WSP content from 
29.5 mg•g-1 of fresh fish meat to 20.1 mg,g·1 meat (Reddy and
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Fig. 1. Changes in protein solubility (PS), pH 
and water-binding capacity {WBC) in pink 
perch meet. stored in ice. 

Srikar 1991a) and also SSP 
(Table 1). 

Similarly, the decrease 
in EC was significant 

(P<0.05) during the same 
period (Table 1 ). A reduc­
tion in EC has been re­
ported by Kijowski et al. 
(1982) during ice storage of 
chicken meat. The concur­
rent decrease in muscle PS 
may explain the decrease 
in EC, as they were signifi­
cantly correlated (P<0.01) . 
Further, decrease in EC as 
a result of low PS reflects 
protein denaturation during 
postmortem handling and 
storage. 

Various factors such as 
pH, ionic strength, soluble 
myofibrillar protein concen­
tration, nature of neutral 
salts, etc., affect the rela­
tionship between EC and 
PS. Among them, SSP con-
centration is the main fac­
tor conditioning EC, which 
decreased significantly 
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Table 1. Changes in emulsifying capacity (EC), aalt-soluble proteins (SSP), cook loss (CL) and 
texture scores of ice.stored pink perch. 

Parameter 

EC* SSP• CL* 

Sampling ml/1.25 g meat (lt'lOO g meat) (%) Texture scores** 
days Mean.:t SD Mean±,SD Mean± SD Mean::1:. SD 

0 109.oa ± 2.3 9.31a ± 0.5 6.86 ± 0.03 9.oa ± 0.2 
4 106.5a ± 1.5 s.95ab ± 0.4 11.03a ± 0.21 8.4• ± 0.3 
6 101.5b ± 1.0 8.71be ± 0.2 11.61a ± 0.43 7.0b 

± 0.1 
9 97.oc ± 1.7 8.06..i ± 0.1 15.Bb ± 0.37 5.9be

± 0.2 
12 96.oc ± 2.0 7.40d ± 0.2 16.5b ± 0.26 4.8c ± 0.2 
15 99.obe ± 1.3 8.02d ± 0.1 17.12b 

± 0.79 2.5 ± 0.2 

abed Means followed by the same superscript within a column do not differ significantly <P>0.05) 
• Average of minimum three estimates

•• Mean panel scores as assessed by eight panelists

throughout the storage period (P<0.05) (Table 1), as a result of its 
denaturation and aggregation leading to insolubilization of 
myofibrillar protein fractions. Hence, the higher the amount of SSP 
in the mince, the higher was the EC of the muscle proteins. As the 
EC technique is accomplished by sodium chloride extraction, it is 
postulated that only SSP were effective in the emulsification of fat. 
On comparing the values of PS, SSP and EC over the storage pe­
riod, changes undergone by the proteins in emulsifying fat are most 
nearly reflected by the trends in soluble proteins, in particular 
myofibrillar proteins. 

The pH of the muscle obtained from ice-stored fish decreased 
until the 6th day (Fig. lb) and later showed a slight increase. The 
observed increase in pH was similar to the observation made by 
Ryder et al. U984) during ice storage of New Zealand jack mackerel. 
According to them, increase in pH was probably due to production 
of volatile base compounds. 

There was a decrease in the RV of SSP and WSP extracts (Ta­
ble 2). The decrease is attributed to molecular interaction and pro­
tein aggregation (Nakayama et al. 1979). Although viscosity is de­
pendent on a number of factors such as concentration of proteins, 
pH, ionic strength and temperature, the primary factor affecting 
viscosity is protein concentration, as a direct relationship between 
the two exists (Kinsella 1976). In the present study, decreased solu­
bility of proteins seemed to have a profound effect on the RV of 
WSP and SSP extracts since a significant direct relationship was 
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Fig. 2. Texture evaluation of ice stored pink perch. Plot 
of linear regression with time. 

WBC appear to bear a significant relation to texture alterations in 

iced pink perch. 

All the above functional properties were affected by loss of PS, 

which reflects changes in native protein structure. Significant corre­

lations between various functional properties indicate their interde­

pendence on changes in proteins (Table 3). The results of the 

present investigation reveal that determination of PS, EC, CL, 
WBC, RV and texture are useful in the assessment of changes oc­

curring in proteins during ice storage. A high negative correlation (r 

= -0.979) was obtained on correlating the mean panel scores for tex­

ture of the product with storage period. Based on a linear regres­

sion plot (Y = -0.432X + 9.58) (Fig. 2), the product was rated fair 

up to seven days. 
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