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Abstract 

Seafood is considered as highly perishable food. The freezing point of seafood is considered to be around 

-2˚C and is neither a chilled nor a partially frozen temperature, thus making super chilling as an efficient 

concept in maintaining high degree of freshness. The study was aimed to analyze the effects of super 

chilling on the proximate composition of commercially important fish, pink perch (Nemipterus 

japonicus). The fish was procured from Mangalore fish landing centre in very fresh condition, washed in 

chilled water and then stored in indigenously developed solar operated refrigerated fish vending unit. The 

total storage period was of 14 days and the sampling was done in every alternate day during storage 

period. The results showed a significant decrease (p < 0.05) in the crude protein, moisture, crude fat and 

ash content with the increase in storage days. The moisture, crude protein, crude fat and crude ash 

content on the 14th day reached 74.02, 16.62, 1.07 and 0.93% respectively. 
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1. Introduction 

Fish is an important source of animal protein which is available as inexpensively and is easily 

digestible compared to other animal proteins. Fish is a major source of essential fatty acids and 

also contains proteins, carbohydrates, lipids, vitamins and trace elements. Fishes are major 

source of proteins and lipids (Bourigua et al., 2010) [1] and are extensively consumed 

worldwide as it provides polyunsaturated fatty acids especially ω-3 fatty acids known to 

support the good health. Major components of ω-3 fatty acids such as EPA and DHA are 

highly concentrated in the brain and required for early development of cognitive function and 

visual sharpness (Birch et al., 2000) [2]. Fish contains long muscles, and the flesh is easy 

digestible (Marchioli, 2001[3], 2002 [4]; Luzia et al., 2003 [5]). Fish could be considered as the 

potential, cost-effective source to enhance micronutrient intakes and also it is capable as a 

complementary food for undernourished children (Kawarazuka and Bene, 2011) [6]. 

Freshness is one of the most important aspects of fish, and because of consumer preferences, 

there is a strong tendency to select very fresh fish (Luten and Martinsdottir, 1997) [7]. Quality 

of fish, depends on the nature of fish species and on the handling and storage conditions 

(Chotimarkorn 2011; Erkan 2007; Whittle et al. 1990) [8, 9, 10], changes after catch due to 

chemical reaction and microbiological spoilage (Sharifian et al. 2011) [11]. During handling 

and storage, quality deterioration of fresh fish occurs rapidly and limits the shelf life of the 

product. 

Proximate composition generally means percentage composition of basic constituents such as 

water, protein, lipids, carbohydrate and minerals (Love, 1970) [12]. The energy yielding 

nutrients like protein, lipid and carbohydrate are considered as macronutrients are present in 

high level where as non energy yielding nutrients like vitamins and minerals are 

micronutrients and are present in small quantities (Ramakrishnan, 1995) [13]. Principal 

composition of fish is 16-21% protein, 0.2-25% fat, 1.2-1.5% mineral, 0-0.5% carbohydrate 

and 66-81% water (Love, 1970) [12]. The composition, however, varies greatly from species to 

species and also from individual to individual depending on age, sex, environment and season 

(Huss, 1988; 1995) [14, 15]. Fish has long been recognized as a valuable source of high quality 

protein in the human diet. 

According to (Fan et al. 2007) [16] solar refrigeration technology have the advantage of 

removing the majority of harmful effects of traditional refrigeration machines and that the 

peaks of requirements in cold coincide most of the time with the availability of the solar 

radiation. Super chilling means a temperature range in which foods remain in a non-frozen 



 

~ 942 ~ 

Journal of Pharmacognosy and Phytochemistry 
condition despite being in sub-zero temperatures (Ando et al 

2004) [17]. When foods are stored at super chilling 

temperature, the respiratory metabolism of the cells is 

suppressed and the aging process slows down, resulting in the 

cells remaining active (Suzuki and Murata, 1999) [18]. In super 

chilling a cold reservoir is built into the product and it might 

not require additional chilling by addition of external ice 

during distribution, thus reducing the overall transport weight 

and costs (Ando et al. (2005); Duun and Rustad, 2008) [19, 20]. 

In the present study, attempt was made to provide information 

on the proximate values of commercially important marine 

fish pink perch (Nemipterus japonicus) off the managluru 

coast. 

 

2. Materials & Methods 

2.1. Sample preparation 

Fresh Pink Perch (Nemipterus japonicus), lean marine fish 

was selected for the study. The fish was procured in fresh 

condition from Mangalore fish landing centre in the month of 

November 2015, washed in chilled water and stored in the 

vending unit. The average total length and total weight 

observed was 26.46 ± 0.75 cm and 199.35 ± 0.86 g 

respectively. 

 

2.2. Chemical Analysis 

2.2.1. Moisture content 

The moisture content estimation was done following the 

method AOAC [21]. 5 g of fish meat was taken in triplicate in a 

pre-weighed petriplate and dried in hot air oven by keeping 

petriplate open without lid. The temperature of the oven was 

maintained at 100 ± 5 oC and the samples were kept for 

overnight drying (16 h). The samples were cooled to room 

temperature in a dessicator containing silica gel. Drying and 

cooling was done repeatedly till constant weight was 

obtained. Total moisture content was estimated with the 

formula given below: 

 

Moisture (%) = 
W2 − W3

W2 – W1
 × 100 

Where, 

W1 = Empty weight of petriplate 

W2 = Sample and petriplate weight before drying 

W3 = Sample and petriplate weight after drying 

 

2.2.2. Crude protein content 

The crude protein content of the samples was determined by 

estimating total nitrogen by Kjeldhal method AOAC [21]. 

About 1 g of sample was digested with 10 ml of concentrated 

sulphuric acid and a pinch of digestion mixture [K2SO4 (10): 

CuSO4 (1): SeO2 (0.25)] in a 250 ml digestion flask. Few 

glass beads were added to the digestion flask to avoid 

bumping. The contents in the digestion flask were heated in 

the digestion chamber. Digestion was continued till a 

colourless solution was obtained. After cooling the volume 

was made by adding distilled water in 100 ml volumetric 

flask. 2 ml of aliquot was taken and distilled in the Kjeldhal 

distillation unit with 10 ml of 40 % sodium hydroxide 

solution. The librated ammonia was absorbed in 10 ml of 2 % 

boric acid solution containing mixed indicator (0.1 % methyl 

red and 0.1 % bromocresol green in 1:1 ratio dissolved in 95 

% ethyl alcohol till the colour of boric acid solution turned to 

green. This was titrated against 0.02 N standard sulphuric acid 

until the pink colour was developed. Crude protein content 

was calculated by multiplying total nitrogen content by 6.25 

and expressed as percentage weight of meat.  

Total nitrogen (%) = 
14 × N × X × 250 × 100

1000 × V × W
 

Where, 

N = Normality of H2SO4 

X = ml of standard H2SO4 required for titration of sample 

V = Aliquot (ml) of digested extract taken for distillation 

W = Weight (g) of sample 

Since average nitrogen content of fish protein is 16 %, so 

1g nitrogen = 100/16 

= 6.25g protein 

Hence, crude protein % = total nitrogen % × 6.25 (conversion 

factor) 

 

2.2.3. Crude fat content 

The crude fat of the sample was determined by Soxhlet 

extraction method AOAC [21]. About 1 g of moisture free 

sample was kept inside the whatman thimble. The thimble 

was plugged with cotton loosely and placed in a soxhlet 

extraction unit. Petroleum ether AR grade (40-60 oC) was 

used as solvent. Heating was achieved by thermostatically 

controlled mantle. The temperature was set to 500-600 oC and 

extraction was continued for 16 h. After the extraction, the 

pre-weighed receiver flask containing the extracted fat was 

dried initially on a water bath at 98-100 oC and then using an 

oven 60 ± 5 oC. The flask was cooled in desiccators were 

repeated till constant weight was obtained. The fat content of 

samples was calculated by using following formula: 

 

Fat content (%) = 
W2 − W1

S
 × 100 

 

Where, 

W1 = Weight of empty flask 

W2 = Weight of flask after evaporation 

S = Weight of sample 

 

2.2.4. Ash content 

Ash content of the samples was determined by method as 

described in AOAC [21]. 1 g of moisture free sample was taken 

in a pre-weighed silica crucible. Preliminary charring was 

done by slow heating on flame without burning. After the 

charring the sample was incinerated in the muffle furnace at 

550 ± 10 oC for 5-6 h. The crucibles were removed and 

cooled in desiccator and weighed. Ash content was calculated 

from the weight difference of crucible and expressed as the 

ash content in percentage on dry weight basis by using 

following formula: 

 

Ash content = 
W2 − W

W1 − W
 × 100 

Where, 

W1 = Weight of crucible with sample 

W2 = Weight of crucible with ash 

W = Weight of crucible 

 

2.3. Statistical analysis 

The data obtained from moisture content, crude protein 

content, crude fat and ash content analysis was further 

analyzed by using Statistical Package for Social Science 

(SPSS, version 21.00). Analysis of variance (One way-

ANOVA) was performed in order to compare the changes in 

pink perch muscle during the super-chilled storage study 

period. The significance of difference was defined at p < 0.05. 

 

3. Results and Discussion 

3.1. Changes in moisture content 
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The moisture content in pink perch muscle during the storage 

period is presented in the Fig. 1. The initial moisture content 

recorded was 77.27% on 0 day, it was found to be decreased 

significantly (p < 0.05) and reached 74.02% on the 14th day of 

storage. (Sarkar et al. 2013) [22] reported similar results in the 

pink perch sample collected from mudasalodai coastal region. 

The study done by (Gopakumar, 1997) [23] was in 

corroboration with the present study. Similar results were 

reported (Halfawy and Ramadan, 2015) [24] in the flesh of 

pink perch. Similar compostion pattern was exhibited in other 

lean fish species study done by Boran, G. and Karaçam, H 

(2011) [25].  

 

 
 

Fig 1: Changes in the moisture content of Pink perch during super chilled storage. 
 

 
 

Fig 2: Changes in the crude protein content of Pink perch during 

super chilled storage. 

 

 
 

Fig 3: Changes in the crude fat content of Pink perch during super 

chilled storage. 

 
 

Fig 4: Changes in the ash content of Pink perch during super chilled 

storage. 

 

3.2. Changes in crude protein content 

The changes in the crude protein content are represented in 

the Fig. 2. The crude protein content decreased significantly 

(p <0.05) with the increase in the storage period. The initial 

crude protein content at 0 day was 20.05%, at the end of 

super-chilled storage it decreased to 16.62%. (Nurnadia et al. 

2011) [26] documented the similar results in pink perch from 

peninsular Malaysia. (Naik and Raju 2015) [27] also reported 

similar decreasing pattern of crude protein in pink perch 

muscle at low temperature storage. (Bauer and Eitenmiller, 

1976) [28] suggested that, loss of protein and non-protein 

nitrogen in interstitial fluids may be due to cell rupture during 

storage and the steady decrease in total protein may be due to 

leaching on proteolysis. The crude protein of mackerel and 

pink perch in present study was 24.06 % and 21.66 %. Almost 

similar results were documented by (Basavakumar et al. 

1998) [29]. 
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3.3. Changes in crude fat content 

The crude fat content in the muscle tissue of pink perch is 

represented in the Fig. 3. The crude fat content significantly 

decreased (p < 0.05) with the increase in storage days. In the 

fresh sample the crude fat content observed was 3.10%, with 

the increase in storage days the value decreased reached 

1.07% on the 14th day of storage. Results obtained by (Nazeer 

et al., 2009) [30] were in corroboration with the present study. 

The findings by Gopakumar (1997) [23] were in agreement 

with the present study. According to Roopma et al. (2012) [31] 

during chilled storage the loss in fat takes place due to 

oxidation of lipid. According to Gopakumar, (1997) [23] the fat 

content varies with sex, age and season.  

 

3.4 Changes in crude ash content 

The ash content of the stored pink perch is presented in the 

Fig. 4. It showed the significant difference (p < 0.05) during 

the storage period, with the increase in storage days the ash 

content decreased progressively in fish muscle samples. The 

initial ash content recorded was 1.51%, it decreased 

progressively and reached 0.93% on 14th day of the super-

chilled storage. Sarkar et al. 2013 reported similar results in 

the samples collected from mudasalodai coastal region. 

Halfawy and Ramadan (2015) [24] also reported gradual 

decrease in crude ash content from 1.57% to 1.32% in pink 

perch muscles. Kandeepan and Biswas (2007) [32] also 

registered a declining trend in ash content during 7 d of 

chilled storage. Gandotra et al. (2012) [33] and Naik and Raju. 

(2015) [27] reported results almost similar to the present study. 

 

Conclusion 

The present study was conducted to estimate the changes in 

the proximate composition in muscle tissues of Pink perch 

stored in super-chilled condition in the indigenously 

developed unit, the results obtained were much better than the 

conventional methods. The stored Pink perch was acceptable 

up to the 14 days of storage, whereas, compared to the other 

chilling methods where the shelf life is for 4-6 days only. 

With the present investigation it can be concluded that Pink 

perch is a potential, cost-effective source to enhance 

micronutrient intakes and is also capable as a complementary 

food for undernourished children. 
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