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ABSTRACT 

A detailed investigation on microbiological, biochemical and organoleptic quality changes in frozen surimi of pink perch (Nemipterus japonicus) 
stored at ambient (25±5°C), refrigerated (5±3 °C) and at frozen temperatures (-10±2 °C), was carried out. Bacterial count, trimethylamine and total 
volatile nitrogen values increased with storage time while, organoleptic score decreased. Nutrient contents and gel strength of surimi decreased 
while, moisture and whiteness increased with storage period. Results indicated that at ambient temperature, frozen surimi can be stored only for 
about 8 hrs, while at refrigerator temperature up to 5 days and at frozen temperature up to 60 days. 
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INTRODUCTION 

Fish processing industries in India concentrated on production of 
frozen prawns from the beginning because of lucrative export 
market for prawns, which resulted only limited attention towards 
utilization of other varieties of fish and shellfish. In the past few 
years, the fish processing industries attempted to convert less 
valued fish into minced meat which is the raw material for various 
ready-to-cook and ready-to-eat products. The minced fish meat is 
stored and exported in the form of Surimi. Surimi is a washed, 
refined fish mince by incorporating small percentage of sucrose, 
sorbitol and phosphates which appear to act as cryoprotectants [1]. 
Surimi provided great opportunity for preparation of high quality 
food products. It also provides a means of utilization of 
underutilized fishes, which have no market value as whole fish or 
fillet. Croaker, pink perch, ribbonfishes, small soles etc. were used 
for production of minced meat. 

Several attempts have been made to study the quality changes in 
surimi and surimi based products of different fish species. Studies on 
frozen storage of surimi containing microbial transglutaminase 
made from walleye pollock, white croaker, big eye, lizard fish, large 
head hair tail, hachibiki and sardine was conducted by [2]. 
Correlation of chemical parameters in cod surimi was investigated 
by [3]. Similarly the changes in surimi of white hake (Urophycis 
tenuis) were studied [4]. Bacterial profile of fresh and spoiled surimi 
from Johnius dussumieri at refrigerated storage was reported [5]. 
The effect of quality changes during iced storage on the gel 
properties of lizard fish surimi was studied [6]. 

However, very little work is available on quality changes in frozen 
surimi of pink perch (Nemipterus japonicus). The present paper 
deals with changes occurring in surimi of pink perch at ambient, 
refrigerated and frozen temperatures in relation to microbiological, 
biochemical and organoleptic characteristics. 

MATERIALS AND METHODS 

Fresh pink perch was procured from the local fish market and 
transported in iced condition to the processing laboratory. After 
dressing, cleaning and washing using chilled water the meat picking 
was done with the help of stamping type fish meat separator. Later 
the meat was minced and surimi was prepared by incorporating 
cryoprotectants such as sugar 5% and sodium tripolyphosphate 
0.2%. Surimi samples weighing 1Kg each were packed in 
Polyethylene bags and 30 such packs were made. They were divided 
into 3 groups viz; Group-1: Ten samples for storing at                    
room   temperature (25±5°C), Group-2: Ten samples for refrigerated  

 

temperature (5±3°C), while Group-3: Ten samples for frozen 
temperature (-10 ±2 °C). The samples at room temperature were 
analysed initially at three hours interval and thereafter at an interval 
of two hrs, while samples at refrigerated and frozen temperatures 
were analysed after one and ten days of storage respectively for 
microbiological, biochemical and organoleptic characteristics. 

Microbiological examination for total plate count and estimates of 
non-protein nitrogen, free-alpha amino nitrogen, total volatile 
nitrogen and trimethylamine nitrogen were carried out as per 
standard methods [7],[8]. Organoleptic scoring was done according 
to the American Society for Testing Materials [9]. An experienced 
taste panel consisting of ten members conducted organoleptic 
evaluation. Scores were given on the scale ranging from 10 to 1, 10 
for extremely good and 1 for extremely spoiled meat. Proximate 
composition of surimi for estimation of protein, lipid, ash and 
moisture contents was done as per [10]. Gel strength and whiteness 
of surimi were estimated by the Japanese standard test procedures 
[11],[12]. Electronic rheometer was used for determination of gel 
strength. The heat induced gels were cut into 3 cm height cylindrical 
specimens. The breaking force and breaking distance were 
determined with a 5.0 mm diameter spherical head plunger to press 
into one end of each specimen by a rheometer. The breaking force 
(g) and breaking distance (mm) were displayed on the respective 
screens of rheometer and gel strength expressed in g x cm. 
Whiteness measurement of gelled surimi samples were carried out 
with a portable colorimeter and expressed in degree. 

RESULTS AND DISCUSSION 

Data on bacteriological, bio-chemical and organoleptic changes of 
pink perch surimi stored at three different temperatures are 
presented in Tables 1 to 3. At ambient temperature, the total plate 
count of bacteria increased from 1.23 X 103 to 2.5 X 106 in 14 hrs 
(Table 1). 

The high water and protein contents of surimi with neutral pH is an 
ideal medium for bacterial growth. The optimum growth of bacteria 
is reported at temperature of 25±5°C but they have the ability to 
grow at refrigerated temperatures also at lower rate [13]. Others 
reported an increase in TPC count of surimi from 1.4 x 102 to 6 x 
103 during storage at room temperature (28° C) [14]. The 
organoleptic score in the present investigation fell from 10 to 3 
while non-protein nitrogen, total volatile nitrogen, trimethylamine 
nitrogen and free alpha amino nitrogen values increased from 39.4 
to 57.73, 6.10 to 10, 0.8 to 15.12 and 3.57 to 5.50 mg% respectively.  
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Table1: Changes in quality of pink perch surimi at ambient temperature (25±5°C). 

TPC: Total Plate Count;  OP: Other pathogen such as Streptococcus. Staphylococcus, E-coli and Salmonella TN: Total Nitrogen; NPN: Non-
protein Nitrogen; TVN : Total Volatile Nitrogen, TMAN: Trimethyl Amine Nitrogen. AAN: Alpha-Amino Nitrogen 

Table2: Changes in quality of pink perch surimi at regrigerated temperature (5±3°C). 

 
TPC: Total Plate Count;  OP: Other pathogen such as Streptococcus. Staphylococcus, E-coli and Salmonella 

TN: Total Nitrogen; NPN: Non-protein Nitrogen; TVN : Total Volatile Nitrogen, TMAN: Trimethyl Amine Nitrogen. AAN: Alpha-Amino 
Nitrogen 

 
Table3: Changes in quality of pink perch surimi at frozen temperature (-10±2°C). 

 
TPC: Total Plate Count;  OP: Other pathogen such as Streptococcus. Staphylococcus, E-coli and Salmonella TN: Total Nitrogen; NPN: Non-

protein Nitrogen; TVN : Total Volatile Nitrogen, TMAN: Trimethyl Amine Nitrogen. AAN: Alpha-Amino Nitrogen 
 

The increased activities of proteolytic enzymes and bacteria are 
reported to be responsible for sharp increase of non-protein 
nitrogen (NPN), free alpha amino nitrogen, total volatile nitrogen 
(TVN) and trimethylamine nitrogen (TMA) and to certain extent due 
to action of trimethylamine oxide (TMAO) oxyductase on the 
product [5], [15]. The autolytic degradation products such as total 
volatile nitrogen (TVN), trimethylamine (TMA) and free alpha amino 
acid in whole fish and headed/gutted fish increased as the storage 
time increased [6]. Martinez et al. (1987) It was suggested that both 

TVN and TMA are indicators of the gel strength as long as the 
decrease in quality is due to aging of raw materials [3].  

Gel strength decreased from 211.07 to 11 g cm in 12 hrs. The 
gradual reduction in gel strength may be due to acidic nature of 
glucano-delta lactone [14]. It was also observed that breaking force 
and deformation of surimi gels, prepared from both whole and 
headed/gutted fish, decreased when storage time increased [6]. It 
was elucidated that ice storage (>6 days) of threadfin bream surimi 
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could lead to reduced gel strength due to conformational changes 
[16]. The gel forming ability of surimi of various fish species like 
walleye pollock, white croaker, big eye, lizard fish, large head hair 
tail, hachibiki and sardine were found to gradually decrease during 
frozen storage [17], similar to present findings. However, whiteness 
showed increasing trend. In case of proximate composition of 
surimi, moisture, fat and ash values gradually increased as spoilage 
progressed due to activities of proteolytic enzymes, while protein 
content showed opposite trend. The decrease in the protein content 
can be attributed to leaching out of the soluble components 
especially water soluble proteins and urea [18]. Therefore, at 
ambient temperature, surimi can be preserved up to 8 hrs.  

In the present investigation at refrigerator temperature, it was 
observed that surimi could be preserved up to 5 days as the total 
plate count was observed higher than the permissible limit (5 lakhs 
colony forming unit/g, [19] on sixth day (Table 2). [20] reported an 
increase in the bacterial count of shark surimi stored at chilling 
temperature (5±3°C). An increase in TPC during storage of mullet 
surimi at 2° C was noticed [21]. Similarly increase in TPC between 
104 to 106 cfu/gm during refrigerated storage (10°C) have been 
reported [22]. Non protein nitrogen, total volatile nitrogen, 
trimethylamine nitrogen and free alpha amino nitrogen values also 
increased from 39.4 to 51.2, 6.10 to 10.0, 0.8 to 16.50 and 3.57 to 
5.65 mg%, while values of total nitrogen and pH decreased as 
spoilage progressed. The decrease in pH of the surimi, (Table 1 to 3) 
may be attributed to breakdown of protein of the fish body, 
biochemical and physiological changes taking place in the muscles 
with the release of phosphoric and lactic acids. Both these acids 
contribute to lowering of pH [23]. [14], [22] have reported decrease 
in pH of surimi during refrigerated storage. Gel strength of surimi 
decreased from 211.07 to 44.03 g cm in six days while whiteness, 
moisture content and nutrients like fat and ash had indicated steep 
increase.  

Surimi of pink perch was observed to be acceptable for 60 days at 
deep freezer temperature  

(-10±2°C). The pattern of spoilage was similar to that stored at 
refrigerator temperature. The bacterial count reached beyond safe 
limit of 5 lakhs colony forming unit/g, [19] after 60th  day (6.5 x 
106cfu/g) and values of non-protein nitrogen, total volatile nitrogen, 
trimethylamine nitrogen and free alpha amino nitrogen increased 
with the spoilage (39.40 to 58.60, 6.10 to 13, 0.8 to 15 and 3.57 to 
5.48 mg% respectively). Gel strength decreased, while whiteness 
improved as storage period progressed. Protein level decreased 
from 20.83 to 15.70% in the same period, while moisture, fat and 
ash had shown increasing trend (76.5 to 83.2, 0.25 to 0.92 and 1.55 
to 1.85% respectively). 

The amount of Trimethylamine (TMA) is widely used as an index of 
spoilage in the fish. Trimethylamine (TMA) nitrogen and total 
volatile nitrogen (TVN) were negligible in fresh surimi, while these 
increased gradually as spoilage advanced. In the present study, it can 
be concluded that frozen surimi of pink perch can be safely stored 
for 8hrs, 5 days and 60 days at ambient, refrigerated and frozen 
temperatures respectively.  
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