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Abstract: The main purpose of the study was to observe the nutritional value of unfrozen fish such as 

Rui (Labeo rohita), Catla (Catla catla), Mrigal carp (Cirrhinus cirrhosus) and to evaluate the effect of 

freezing condition for 1st, 2nd and 3rd weeks at (-18 °C). The average body weights of the samples 

were 900gm, 800gm, and 950 gm for Rui, Catla, and Mrigal, respectively. All fish samples collected 

from the regional market of Tangail and Rangpur district in Bangladesh. The samples were analyzed 

after a week interval of up to three weeks. The moisture content of natural and cultivated rui, catla and 

mrigal were 77.06%, 73.50%, 75.21% and 75.70%, 74.41%, 74.35% respectively in normal condition. 

These decreased with rising freezing time in 3rd weeks. There were 73.66%, 72.41%, 73.97%, and 

71.30%, 73.15%, 72.06%, respectively. In addition, The protein content of natural and cultivated rui, 

catla and mrigal were noticed 18.55%, 20.19% ,19.85% and 17.34%, 19.45%, 19.35% respectively in 

normal condition and these declined  with increasing frozen storage on 3rd weeks , these values  were 

17.15% 18.25% ,17.50% and 16% 17.65%,17.48%  respectively. Moreover, the lipid content of natural 

and cultivated rui, catla and mrigal were 1.29%, 2.50%, 1.33%, and 5.67%,  4%, 4.78% respectively in 

normal  condition and after 3rd weeks there were 0.60% 1.48% ,1.15%  and  5% , 2.8% ,4.2% 

respectively. The ash content of natural and cultivated rui, catla and mrigal were 0.99%, 1.28%, 0.88% 

and 0.95%, 0.81%, 0.91% in unfrozen condition and 1.20%, 1.88%, 1.80% and 1.24%, 1.92%, 1.73% 

respectively were observed after three weeks. The maximum values of extract release volume, swelling 

capacity recorded for fresh samples and decreased with freezing times. However, at the end of the study, 

remarkable change was observed between a normal sample and frozen samples after one, two, and three 

weeks. Finally, the study showed that the biochemical composition of fish muscles influenced by 

freezing temperature and time.  

Keywords: Nutritive Value; Moisture content; lipid content; ash content; protein content. 

Abbreviations: R-N=Rui natural, R-C= Rui cultivated; C-N= Catla natural, C-C= Catla cultivated; 

M-N=Mrigal carp natural, M-C= Mrigal carp cultivated. 
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1. Introduction 

Fish is one of the most important sources of animal protein available in the tropics and 

has been widely accepted as a good source of protein and other elements for the maintenance 

of a healthy body [1]. The fish diet has high commercial and medicinal values [2]. Fish also 

have economic value but rich in nutritional value are often not and mineral-rich food [3,4]. Fish 
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has been playing an important role in addressing the nutritional and livelihood security of 

people in developing countries. Besides, fish is rich in macronutrients such as proteins, lipids, 

and ash and micronutrients like vitamins and minerals [5]. The micronutrient content of fish 

can varies on some factors, such as species, environmental conditions, whether they are wild-

caught or farmed, and other characteristics [6]. Although fish is highly nutritious, yet it is one 

of the most rapid perishable foods because of its short shelf life. The quality of highly 

perishable fresh food like fish continuously changes during storage. During the post-harvest 

period, especially the fish of the tropical countries, including Bangladesh, undergo 

deteriorative changes very quickly due to enzymatic and bacterial action.  

In Bangladesh, fish in a fresh condition is not available because the major fishing 

ground is far away from the cities and the consuming center, which is not easily accessible. 

Nowadays, the fish industry has to face one of the major problems for the inadequate 

management of fish processing waste or by-products [7]. Nowadays, one of the most active 

areas of nanoclays research is their employ in food packaging.  Then critical issues in 

developing food packaging materials are reviewed to minimize gasses and other small 

molecules transfer between out-side packaging environment and food [8]. The extension of 

shelf life can be achieved by freezing, chilling, salting, smoking, glazing, etc. Among the 

various techniques of preservation, freezing is considered to be the only long term method 

which can preserve a fish with a minimum change in its quality these mean that fish if necessary 

should be stored, for a short period to retain the taste, and provide both the protein and lipid at 

an optimal level. Consumers usually buy fish in bulk and store in the refrigerator. Freezing and 

cold storage can play a vital role in retarding deteriorative changes to a certain period of time 

[9]. However, when seafood is frozen and stored in a frozen state, it necessarily loses quality 

[10]. Loss in the quality of frozen stored fish is mainly due to changes in muscle integrity, 

proteins, and lipids [11]. Various changes occurred, such as denaturation, coagulation, 

reduction of protein digestibility, rancidity, and loss of vitamins during frozen storage that have 

an overall effect on the quality of frozen food [12].  The quality of fish is connected with the 

level of freshness of the fish. The freshness and nutritional value of yellowfin and skipjack tuna 

were declined during six months of storage [13]. Carrera et al.[14] studies revealed that the 

quality loss of European hake (Merluccius merluccius) during frozen storage.  

Rui (Labeo rohita), Catla (Catla catla), and Mrigal crap (Cirrhinus cirrhosis) are very 

commonly eaten in Bangladesh, in addition to Pakistan, Sri Lanka and the Indian states of 

Tripura, Bihar, Odisha, Assam, West Bengal, and Uttar Pradesh. It has a massive demand in 

the Asian market and contributing much to the total fish production and economic growth of 

some Asian countries, such as Bangladesh and India. The primary purpose of this study is to 

evaluate the nutritional value of natural and cultivated Labeo rohita , Catla catla, and Cirrhinus 

cirrhosus in fresh muscle and frozen storage after 1st, 2nd, and 3rd weeks. 

2. Materials and Methods 

 2.1. Sample collection.        

Fish species were divided into two groups natural and cultivated. All-natural fish were 

collected from various ponds at Rangpur district in Bangladesh, and cultivated fish were 

collected from Tangail, Dhaka, Bangladesh. The collected fresh fish samples were kept 

immediately in ice on polyethylene bags and transported to the laboratory of the Department 

of Food Technology and Nutritional Science, Mawlana Bhashani Science and Technology 
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University, Santosh, Tangail-1902. Samples were examined during the period of December 

2016 to May 2017. Fish were cleaned with deionized-distilled water and remove all fins, 

viscera after that muscle tissue was taken from the dorsal part of fish. All samples were kept in 

cold storage at a temperature -18 °C for different times (1st, 2nd, and 3rd weeks) until 

biochemical analysis. Samples were analyzed for the biochemical composition of the dried 

tissues. 

2.2. Biochemical analysis. 

Proximate analyses such as moisture, lipid, and protein contents were carried out 

following the methods of AOAC (1984). Protein, lipid, moisture, and ash of the samples were 

determined according to the Kjeldahl method, Solvent extraction method, and Oven-dry 

methods, respectively. Besides extract release volume (ERV) was determined by based upon 

the amount of aqueous extract released by a homogenate of fish when it is allowed to pass 

through filter paper for a given period. Similarly, swelling capacity (SW) was determined by 

the use of the modified filter-paper press technique. 

3. Results and Discussion 

The nutrient composition of fish depends on fish species, gender, health, age, nutritional 

factor, and time of the year [15]. It is noticeable that the average protein content of fish is 15%–

30%, lipids 0%–25%, and 50%–80% moisture. Although, depending on their fat content, there 

are some lean fish such as cod and hake, this nutrient composition can vary [16]. The nutrient 

composition of Labeo rohita, Catla catla, and Cirrhinus cirrhosus at the fresh condition and 

frozen condition at every seven days interval has been shown in the following tables (1, 2, and 

3). 

3.1. Total moisture content. 

In findings, maximum moisture contents found 77.06%, 74.41%, and 75.21% for Rui, 

Catla, and Mrigal crap fish in fresh muscle. In comparison, the minimum values were recorded 

at 71.30%, 72.41%, and 72.06% after three weeks of freezing. These findings are similar to 

Gandotra et al. [17] showed that the moisture content of Labeo Rohita was found 84.74±0.1% 

on the first day. The value was 80.84±0.09% on the last day (21) of storage at -12±20C. The 

results illustrated that there was 1.08%, 2.70%, and 4.60% decline of moisture content on 1st, 

2nd, and 3rd weeks, respectively. According to Nurullah et al. [18] the average moisture 

content of punti fish is 72.97% in unfrozen conditions. After a week, it is reduced 75.77% in 

frozen condition. On the other hand, Siddique et al. [19] found an upward trend in Puntius sp. 

whereas, that moisture content remained stable for 2 weeks in Kirschnik et al. [20] study 

samples of a tail. The amount of moisture content could differ because of their different size, 

processing method, temperature, season, etc. [21].  

3.2. Total ash content.  

The present study showed that the ash contents were found in fresh fish species in 

1.24%, 1.92%, and 1.80%. After three weeks of storage at freezing temperature -18°C a small 

amount of ash was decreased from the fresh fish, and the highest amount of ash content was 

found 0.95%, 0.81%, and 0.88%. Gandotra et al. [17] depicted that ash content reduced from 
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1.79±0.01% to 1.36±0.03% on 3rd week of storage at -12±20C, which is almost similar to the 

present study. On the contrary, Arannilewa et al. [22] and Saulum [23] observed that the ash 

content remained the same in tilapia and carp fish throughout the 60 days and 21 days of frozen 

storage. Minerals are a very important element that is found in ash content. According to 

Beklevik et al. [24], decrease in ash content was attributed to the drip loss during the thawing 

process. This might be due to loss of minerals content from the cell of fresh raw fish during 

storage at low temperature (-18°C)—the variation of ash content of natural and cultivated 

because of fish feed, using drugs. 

3.3. Total protein content. 

The maximum protein contents 18.55% and 17.34% were recorded for natural and 

cultivated Rui fish in fresh while the minimum values were 17.15% and 16 % after three weeks 

of freezing.  As well as maximum moisture contents, 20.19% and 19.45% were recorded for 

catla and 19.85% and 19.35% for mrigal crap in fresh while the minimum values were 18.25%, 

and 17.65% for catla 17.5% and 17.48% for mrigal crap after three weeks of freezing. There 

were no remarkable changes between the unfrozen fish and two weeks of frozen storage. 

Gandotra et al. [17] depicted that the highest protein content of Labeo Rohita was recorded for 

fresh (unfrozen) fish samples, and the lowest protein content was recorded for fish samples 

stored for 3rd weeks. Siddique et al. [19]  on Puntius sp. revealed that after three weeks of 

frozen storage, protein declined in a significant manner of Labeo rohita at -50 °C for 21 days. 

This deviation may occur due to feeding ability, habits of feeding, fasting during spawning and 

migration etc. [25]. In addition, protein content decreased for denaturation and loss in gelatin 

proteins. Xiong [26] Zamir et al. [27] and Saeed & Howell [28] depicted that proteins are 

exposed to oxidizing environments, which are very susceptible to a chemical modification that 

results in declined protein content. High protein content based on different protein sources 

develops hardness during storage, particularly at high temperatures, but more pronounced 

hardness develops on the use of Milk protein concentrates [29]. 

3.4. The total lipid content. 

It was observed that the highest amount of lipid contents were found at 5.67%, 4%, and 

4.78% respectively in cultivated fish at normal condition. Three weeks later a small amount of 

lipid was reduced at freezing temperature -18◦ C. This result comes in agreement with 

Arannilewa et al. [22]  and Siddique et al. [19]  in found that when Tilapia and  Puntius sp. 

stored at low temperature a significant loss in lipid occurred. In unfrozen condition, the lipid 

content of Ruhu (Labeo rohita), grass carp (Ctenopharyngodon idella), and Tilapia 

(Oreochromis mossambica) were 5.12 %,4.61%, 2.55% respectively. In the freezing condition, 

these values were 3.31%, 2.8%, and 1.83% because of various temperatures, freezing time, 

location size [30]. On the other hand, lipid content may also fluctuate due to seasonal and 

geographic location [31]. When clams (Venerupis decussata) stored at refrigerated temperature 

for 1, 3, and 6 months the amounts of moisture and lipid contents gradually decreased compared 

with fresh samples [32]. During cold storage Sustainable amount of semen quality reduced due 

to the harmful effects of primary and secondary peroxidative products [33].  
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3.5. Total extract release volume and swelling capacity. 

The present study showed that the highest amount of extract release volume (ERV) and 

Swelling Capacity (SC) were found in fresh condition. After one, two, and three weeks of 

storage at freezing temperature (-18◦C), a small amount of extract release volume and Swelling 

capacity were decreased. This might be due to the loss of water from the cell wall or protein 

denaturation of fresh raw fish during storage at low temperature (-18°C)—extract release 

volume decrease when meats undergo spoilage [32]. There is a little change occurred in the 

water holding capacity (WHC) while precooling the material at freezing point and decreasing 

product temperature under the freezing temperature [33].  

Table 1. Effect of freezing on the proximate composition of Rui (Labeo rohita) at different freezing time. 

Name of the test unfrozen After 1st  week After2nd weeks After 3rd weeks 

R-N R-C R-N R-C R-N R-C R-N R-C 

Moisture (%) 77.06 75.70 75.94 74.83 75.61 74.29 73.66 71.30 

Ash (%) 1.24 1.20 1.21 1.11 1.12 1.10 0.95 0.99 

Protein (%) 18.55 17.34 18.10 17.00 17.65 16.45 17.15 16 

Lipid (%) 1.29 5.67 1.14 5.37 0.60 5.31 0.60 5 

ERV(ml) 40 39 35 32 28 31 26 30 

SC (%) 185.72 200 171.43 185.72 157.14 142.85 128.57 114.28 

 

Table 2. Effect of freezing on the proximate composition of Catla (Catla catla) at different freezing time. 

Name of the test unfrozen After 1st  week After2nd weeks After 3rd weeks 

C-N C-C C-N C-C C-N C-C C-N C-C 

Moisture (%) 73.50 74.41 73.21 73.88 72.83 73.99 72.41 73.15 

Ash (%) 1.92 1.88 1.78 1.6 1.09 1.5 0.81 1.28 

Protein (%) 20.19 19.45 19.50 19 18.90 18.50 18.25 17.65 

Lipid (%) 2.50 4 2.16 3.32 1.57 2.86 1.48 2.8 

ERV(ml) 39 50 30 49 29 45 28 40 

SC (%) 214.29 200 200 185.72 185.72 157.14 157.14 142.85 

Table 3. Effect of freezing on proximate composition of Mrigal carp (Cirrhinus cirrhosis) at different freezing 

time. 

Name of the test unfrozen After 1st  week After2nd weeks After 3rd weeks 

M-N M-C M-N M-C M-N M-C M-N M-C 

Moisture (%) 75.21 74.35 74.56 73.64 74.04 73.29 73.97 72.06 

Ash (%) 1.73 1.80 1.62 1.41 0.95 1.23 0.91 0.88 

Protein (%) 19.85 19. 35 19.00 18.84 18.45 18 17.50 17.48 

Lipid (%) 1.33 4.78 1.26 4.50 1.18 4.22 1.15 4.20 

ERV(ml) 60 30 52 29 45 27 40 21 

SC (%) 214.19 171.43 200 157.14 185.72 142.85 157.14 114.28 

4. Conclusions 

 The main findings of this study were to examine the change of nutritional value such 

as moisture, ash, protein, lipid, extract release volume, and swelling capacity in different 

species of Labeo rohita, Catla catla and Cirrhinus cirrhosis at freezing time. It has some effect 

on the nutrient compositions of the selected three species, which was taken under the 

experiment. To observe this study, it revealed that there were few changes in the biochemical 

composition of Labeo rohita, Catla catla, and Cirrhinus cirrhosis in frozen condition after 

three weeks. This kind of deterioration was occurred with freezing time in addition to protein 

denaturation, lipid hydrolysis, and oxidation proliferation of bacteria also noticeable. Fish 

species enriched with protein, but the protein content dropped with processing and storage 

time; however, for long-time preservation, freezing is the best method when a nutrient is a 

focus. To conclude that it may consume the fish after freezing, but getting the best quality 

nutrition fish should be consumed in fresh condition as early as possible. 
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