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The current study was conducted to compare  the nutritional values of the 

wild-captured Pangasianodon hypophthalmus and those of the farm-cultured 

Pangasius pangasius, pangas. Fish samples were collected from the Meghna 

River Estuary (from the river and a fish farm) from October 2018 till January 

2020 with respect to three seasons. Moisture, protein, lipid, carbohydrate, ash, 

and fiber contents were estimated. according to AOAC 2000 methodsData 

obtained were analyzed using one- and two-way ANOVA. The means of values 

were compared using Duncan’s test at (p< 0.05). Proximate composition was 

affected by season and fish environment. Protein content was significantly 

higher in winter for both wild and farmed fish. Ash, fiber, and carbohydrate 

contents were higher in winter than in other seasons in both wild and farmed 

fish. Protein and carbohydrate contents were higher in wild pangas than in 

farmed fish in all seasons. The ash content of pangas was higher in the wild fish 

in autumn and winter, while  in the farmed fish, the ash content was higher in 

summer. It was concluded that wild pangas contain higher levels of nutrients 

than farmed pangas. This variation is due to feeding regime, feed type, 

environmental factors and water depth. However, both wild and farmed pangas 

are rich in essential nutrients, so both may play a significant role in contributing 

to the nutritional demands of the population in Bangladesh. 

INTRODUCTION 

  

 Fish represent an excellent source of animal protein and are generally more 

available and affordable than other animal protein sources (Mohanty et al., 2019; 

Ahmad et al., 2020; Hassan et al., 2021ab); they are consumed by one billion people 
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worldwide (Khalid et al., 2020; Ahmad et al., 2020; Hussain et al., 2021). Fish muscle 

protein is of a high quality; it contains all essential amino acids, including methionine and 

lysine, but it is low in tryptophan compared to mammalian protein (Nowsad, 2007). In 

addition, it contains minerals and micronutrients, such as iron, zinc, n-3 long-chain 

polyunsaturated fatty acids and vitamins often found in highly bioavailable forms 

(Golden, 2016). These factors make fish a desirable food for infants, adults and the elders 

(Abdullahi et al., 2001). In addition, fish meal is considered an important source of 

animal protein in fish feed. Pangas (Pangasianodon hypophthalmus and Pangasius 

pangasius) is one of the most familiar species in Bangladesh, being important in 

aquaculture for its fast growth, easy culture, high disease resistance, and tolerance of a 

wide range of environmental parameters compared to other species (Begum et al., 2012). 

The high demand on wild pangas is due to its physical appearance, color and 

affordability. Proximate composition (percentages of moisture, protein, lipid, ash, fiber, 

and carbohydrate in the body) varies from species to species and even within the same 

species from one individual to another (Aberoumad & Pourshafi, 2010; Ahmed, 2011). 

Size, age, season, sex, and the geographical location are the main causes for this variation 

(Stansby, 1962; Hassan et al., 2020a). The nutritional arrangements within the same 

species may vary with environmental and feeding conditions, water depth and water 

quality (Javaid et al., 1992; Drazen, 2007; Ahmed, 2011). The estimation of the 

proximate composition of fish provides information regarding its nutritive value and 

informs better processing and preservation methods (Mridha, 2005). Moreover, it is a 

good indicator of physiological state and health, forming an essential knowledge for 

managing methods of fish processing (Silva & Chamul, 2000; FAO, 2004; Saliu et al., 

2007). The present study was conducted to investigate and compare the nutritional 

composition of wild and farmed pangas harvested in three different seasons. 

MATERIALS AND METHODS  
 

Collection and preparation of fish samples 

The farm-cultured (closed pond) fish, Pangasianodon hypophthalmus, were 

collected from Globe Agro Fisheries Ltd., Noakhali (S1); whereas, the wild-captured fish, 

Pangasius pangasius, were collected from Chairman Ghat near the Meghna River 

Estuary (S2) during the period from October 2018 to January 2020 in three seasons 

(summer, autumn and winter) (Fig. 1). In each season, fish samples were collected, 

immediately transferred to an insulated cool box filled with ice, and then transferred to 

the laboratory at the Fisheries and Marine Science Department at Noakhali Science and 

Technology University, Bangladesh. Fish samples were cut into small pieces and ground 

in an electric blender to make a homogenous pulp for analytical evaluation. Then, the 

samples were labeled and stored at −20°C until laboratory analysis. The samples were 
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then transported to the Nutrition Laboratory at the Department of Aquaculture, 

Bangladesh Agricultural University, Mymensingh, for nutritional analysis. 

Determination of proximate composition 

The proximate composition of fish samples was determined in triplicate according 

to the methods of AOAC International (AOAC, 2000). Moisture content was assessed by 

drying the samples in an oven at 105°C for 24 h; crude protein content (N × 6.25) was 

determined by the Kjeldahl method using a BehrosetInKje M digestion apparatus and a 

Behr S I steam distillation apparatus (both from labor-Technik GmbH, Dusseldorf, 

Germany). Furthermore, lipid content was estimated by ether extraction in a Soxhlet 

system SOCS; ash content was evaluated by incineration in a muffle furnace at 600°C for 

6h, and crude fiber content was assessed by using a filter crucible and hot extractor unit 

with 150 mL of 0.128 H2SO4 at 230°C. Carbohydrate content was determined as the total 

carbohydrate by difference using the following calculation: 100 − (moisture + protein + 

fiber + lipid + ash). 

 

Fig 1. Geographical presentation of study areas 

Data analysis 

  One- and two-way ANOVA were used for statistical analysis of the data obtained, and 

means were compared using Duncan’s test at p < 0.05. Analysis was accomplished using 

Statistical Package for Social Sciences (SPSS/PC, version 20.0; SPSS Inc., Chicago) to 

understand significant differences (p < 0.05) among variables. 

 

RESULTS AND DISCUSSION 
 

 The chemical composition of wild pangas during the different seasons is shown in 

Table (1). Significant differences were recorded among the seasons in terms of moisture, 

protein, lipid, ash, fiber and carbohydrate contents. Moisture content recorded its highest 

in autumn, followed by summer, while it was at its lowest in winter. Lipid content was at 
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its significant highest in summer, followed by autumn and winter. Lipid content is 

affected by environmental and physiological factors, such as gonad maturation, spawning 

period and starvation (Bumb, 1992). Ash content was at its highest in winter and its 

lowest in summer; protein content followed a similar trend. Similarly, the ash content was 

found higher in winter in the studies of Petenuci et al. (2008) and Azim et al. (2012). 

Both fiber and carbohydrate contents showed their highest in winter, followed by summer 

and then autumn. Results in the study of Deka et al. (2012) noted that chemical 

compositions of species differ by season. 

  

Table 1. Seasonal variations in proximate composition of wild-captured pangas 

(Pangasianodon hypophthalmus) (%) on basis of wet weight 

 

Season Moisture Lipid Protein Ash Fiber Carbohydrate 

Summer 77.55±0.60
a
 9.35±0.63

a
 15.85±0.50

b
 3.95±0.21

c
 1.19±0.29

b
 

1.42±0.10
b
 

Autumn 79.02±0.98
a
 7.78±0.53

b
 

17.09±0.31
b
 5.30±0.42

b
 

1.05±0.08
b
 

0.76±0.09
c
 

Winter 73.63±0.96
b
 6.35±0.45

c
 19.22±1.16

a
 6.73±0.45

a
 2.78±0.26

a
 1.69±0.15

a
 

Different superscripts in the same column differ significantly (p<0.05) 
 

       In farmed pangas, chemical composition differed significantly by season (Table 2). 

The highest protein content was achieved in winter, followed by autumn, but levels were 

significantly the lowest in summer. Ash content was significantly at its highest in winter. 

Both lipid and carbohydrate contents were significantly higher in winter and summer 

compared to autumn. Fiber content was the highest in winter, lower in autumn, and 

reached its lowest in summer, with a trend observed in the study of Azim et al. (2012), 

who found that crude fiber and carbohydrate recorded their highest in winter. Contrarily, 

moisture content was at its lowest in winter. All parameters, except moisture, were higher 

in winter; results that mirror those of Saeed (2013) and Younis et al. (2015), who noted 

that the protein and lipid contents in the tilapia (Oreochromis niloticus, O. aureus, and 

Tilapia zillii) increased in winter and spring compared to summer, and vice versa for 

moisture content. 
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Table 2. Seasonal variations in proximate composition of farm-cultured pangas 

(Pangasius pangasius) (%) on basis of wet weight 

 
Season Moisture Lipid Protein Ash Fiber Carbohydrate 

Summer 76.77±0.15
a
 5.24±0.42

a
 13.29±0.76

b
 4.94±0.11

b
 0.92±0.13

c
 1.02±0.08

a
 

Autumn 76.72±0.47
a
 4.02±0.03

b
 16.25±0.78

a
 4.72±0.10

b
 1.60±0.16

b
 0.52±0.09

b
 

Winter 69.91±0.20
b
 5.09±1.53

a
 16.69±1.53

a
 5.39±0.35

a
 2.26±0.28

a
 1.19±0.21

a
 

Different superscripts in the same column differ significantly (p<0.05) 

 

The proximate compositions of wild and farmed pangas in different seasons are 

shown in Table (3). There were no significant differences in seasonal moisture content in 

wild pangas, though in the farmed pangas, the moisture content was significantly lower in 

autumn and winter than in summer. Lipid content showed no significant seasonal change 

in wild pangas, though in the farmed pangas, lipid content was significantly lower in 

summer and autumn than in winter. There were non-significant differences in protein 

content in the wild pangas in all seasons, and in the farmed pangas, non- significant 

differences were noted in winter and autumn. The lowest protein levels were found in 

farmed pangas in summer. Fiber content in both the wild and farmed pangas did not 

significantly differ across seasons. Carbohydrate and ash contents showed no significant 

differences in wild pangas or in farmed pangas in winter and autumn, although in the 

latter, they showed significant decreases in summer. There were non-significant 

differences between the seasons for all content parameters for wild pangas. This result 

partially agrees with those of Ali et al. (2013) who found that, the protein content of fish 

did not show seasonal variability. Furthermore, the wild pangas showed higher levels for 

almost all parameters compared to farmed pangas in all seasons. This finding coincides 

with the result of Monalisa et al. (2013 who reported that, the wild pangas was superior 

in terms of proximate composition, minerals, and amino acid profile compared to farmed 

pangas. Similarly, Özogul et al. (2009) reported that fish harvested from the open sea had 

higher lipid content than other fish. Wild pangas showed higher levels of fiber compared 

to farmed fish because they consume more food of plant origin in their natural habitat 

(Mondal et al., 2019). Diverse environmental and feeding conditions, water depth, and 

water quality were the given reasons for the variation detected within species (Drazen, 

2007; Ahmed, 2015; Hassan et al., 2020b). In the wild areas, fish mainly consume 

phytoplankton, zooplankton, crustaceans, insects and vascular plants, and their habitat is 

not confined as that of the farmed fish; these factors explain the higher nutritional values 

in wild pangas. In this context, Oliveira et al. (2003) and Syed et al. (2021) reported that, 

in different environmental conditions, the chemical composition of the same fish species 

changes due tothe differences in water quality, feeding source, state of maturity, the 

period during which the fish was harvested and sex. Moreover, Ibrahim et al. (2008)  

http://en.bdfish.org/2011/06/pangas-catfish-pangasius-pangasius-hamilton-1822/
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postulated that, fish quality is affected by the environmental conditions, including feed 

availability, water temperature and hydrological levels. This was reflected in the present 

study, where the wild pangas showed superior levels in all nutritional parameters 

(protein, lipid, carbohydrate, ash, fiber and moisture) compared to those that were 

farmed. 

Table 3. Variations in proximate composition between wild captured and farm-cultured 

pangas (%) on basis of wet weight 

Proximate 

compositio

n 

Summer Autumn Winter 

Wild Cultured Wild Cultured Wild Cultured 

Moisture 
77.55±0.6

0
a
 

76.77±0.1

5
a
 

79.02±0.98
a
 76.72±0.47

b
 

73.63±0.9

6
a
 

69.91±0.20
b
 

Lipid 
09.35±0.6

3
a
 

05.24±0.4

2
b
 

07.78±0.53
a
 04.02±0.03

b
 

06.35±0.4

5
a
 

05.09±1.53
a
 

Protein 
15.85±0.5

0
a
 

13.29±0.7

6
b
 

17.09±0.31
a
 16.25±0.78

a
 

19.22±1.1

6
a
 

16.69±1.53
a
 

Ash 
03.95±0.2

1
a
 

04.94±0.1

1
b
 

05.30±0.42
a
 04.72±0.10

a
 

06.73±0.4

5
a
 

05.39±0.35
b
 

Fiber 
01.19±0.2

9
a
 

0.92±0.13
a
 01.05±0.08

a
 01.60±0.16

b
 

02.78±0.2

6
a
 

02.26±0.28
a
 

Carbohydrat

e 

01.42±0.1

0
a
 

01.02±0.0

8
b
 

0.76±0.09
a
 0.52±0.09

a
 

01.69±0.1

5
a
 

1.19±0.21
b
 

Different superscripts in the same row for same season differ significantly (p<0.05) 

Differences in proximate composition can be due to differences in species, size, sex, age, 

geographical location and water quality, among other parameters (Table 4).  
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Table 4. Comparison in the proximate composition of wild captured and farm-cultured 

pangas   

S-Summer, A- Autumn, W- Winter 

        CONCLUSION 

 

Both wild and farmed pangas are rich in protein, lipid and ash content, and both 

show a degree of seasonal variation in proximate composition. Consequently, pangas can 

play an important role in meeting the nutrient demands of the population in Bangladesh. 

Variations in proximate composition may be influenced by feed type, feeding regime, 

living conditions and environmental factors. Further research is recommended to clarify 

Location Species name Collection Moisture Lipid Protein Ash Reference 

Songhuajiang 

River, China 

Pseudobagrus 

ussuriensis 

Wild 

72.91±0.2

8a 

6.78±0.0

2b 

18.97±0.

15 

1.25±0.1

0 

Wang et al. (2014) cultured 

70.82±0.2

0a 

6.78±0.0

2b 

19.46±1.

19 

1.28±0.1

0 

Gomti river 

of Tripura, 

India 

Ompok 

bimaculatus 

Wild 75.58 6.36 16.77 1.06 

Pal et al. (2017) cultured 74.99 7.06 16.38 1.07 

Munzur 

River, 

Tunceli 

Turkey 

Salmo trutta 

sp (W) Wild 74.8a ±1.1 2.7a ±0.3 

18.1a 

±2.0 1.6a ±0.4 

Yeşilayer et al. 

(2013) 

Oncorhynchus 

mykiss (F) cultured 75.6a ±1.2 4.3a ±1.5 

17.9a±1.

01 2.1a ±0.4 

Pakistan 

Cirrhinus 

mrigala 

Wild 

74.9±0.01
a 2.0±0.01f 

21.0±0.0

2f 1.8±0.03c 

Ahmed et al. 

(2015) cultured 

69.7±0.13
d 

2.2±0.02
e 

24.6±0.0

7c 2.0±0.04b 

Chairman 

ghat, 

Subornochor, 

Noakhali, 

Bangladesh 

Macrobrachiu

m rosenbergii 

 

wild 

72.35±2.5

4a 

5.53±0.4

3b 

20.32±0.

87c 

0.87±0.0

6a 

Islam et al. (2017) 

cultured 

 

63.29±4.9

7c 

 

7.02±0.2

1a 

 

28.24±1

76a 

 

0.75±0.1

1c 

 

Kanasokhala, 

Sherpur, 

Bangladesh 

Anabas 

testudineus 

wild 

67.20±2.7

8 

7.84±1.0

1 

15.60±0.

70 

6.81±1.3

4 

Mondal et al. 

(2019) cultured 

69.7±0.13
d 

2.2±0.02
e 

24.6±0.0

7c 2.0±0.04b 

Noakhali 

region 

Noakhali, 

Bangladesh 

Pangasianodo

n 

hypophthalmu

s 

Wild-S 

77.55±0.6

0a 

9.35±0.6

3a 

15.85±0.

50b 

3.95±0.2

1c 

Present study 

Wild-A 

79.02±0.9

8a 

7.78±0.5

3b 

17.09±0.

31b 

5.30±0.4

2b 

Wild-W 

73.63±0.9

6b 

6.35±0.4

5c 

19.22±1.

16a 

6.73±0.4

5a 

Noakhali 

region 

Noakhali, 

Bangladesh 

Pangasius 

pangasius 

Cultured-S 

76.77±0.1

5a 

5.24±0.4

2a 

13.29±0.

76b 

4.94±0.1

1b 

 

Present study 

Cultured-A 

76.72±0.4

7a 

4.02±0.0

3b 

16.25±0.

78a 

4.72±0.1

0b 

Cultured-W 

69.91±0.2

0b 

5.09±1.5

3a 

16.69±1.

53a 

5.39±0.3

5a 



536 
Rakib et al., 2021 

the variations in the mineral, amino acid, and fatty acid profiles of wild and farmed 

pangas. 

 

        AUTHOR CONTRIBUTIONS 

 

MRJR, HUH and MAZ designed the study and executed the experimental work. 

MBH and MA performed chemical analysis. AATM and NR helped in data analysis. SM 

and YG helped in literature search. HUH and MFA conceived the concept of the review. 

MRJR and HUH wrote the article. Many thanks and sincere gratefulness to them all. 

 

REFERENCES  
 

Ahmad,  A.; Khan, W.; Das, S.N.;  Pahanwar, W.A.; Khalid, S.;  Mehmood, S.A., 

Ahmed, S.;  Kamal, M.; Ahmed, M.S.; Hassan, U.H.; Zahoori, S.  and 

Maqbool, A. (2020). Assessment of ecto and endo parasites of Schizothorax 

plagiostomus inhabiting river Panjkora, Khyber Pakhtunkhwa, Pakistan. Braz. J 

Biol., 84:1678-4375. https://doi.org/10.1590/1519-6984.222214 

Ahmed, I. (2011). Effect of dietary niacin on growth and body composition of two Indian 

major carps, rohu, Labeo rohita and mrigal, Cirrhinus mrigala fingerlings based 

on dose-response study. Aquaculture International, 19:567-584. 

http://dx.doi.org/10.1007/s10499-010-9373-0 

Abdullahi, S.A.; Abolude, D.S. and  Ega, R.A (2001). Nutrient quality of four oven 

dried freshwater catfish species in Northern Nigeria. Journal of Tropical 

Biosciences. 1 (1):70-76. 

Aberoumad, A. and Pourshafi, A. (2010). Chemical and proximate composition 

properties of different fish species obtained from Iran. World Journal of Fish and 

Marine Sciences, 2:237-239. 

Ahmed, T.; Naqvi, S. M. A.; Abdullah, S.; Abbas, K.; Zakir, S.; Shah, H. and  Zia, 

M. A. (2015). Comparative proximate body composition of wild captured and 

farm cultured Cirrhinus mrigala. Pakistan journal of agricultural sciences, 52 

(1):203-207.  

Ali, A.; Al-Abri, E. S.; Goddard, J. S. and Ahmed, S. I. (2013). Seasonal variability in 

the chemical composition of ten commonly consumed fish species from Oman. 

Journal of Animal and Plant Sciences, 23(3): 805-812. 

AOAC (2000). Official methods of analysis of AOAC International. 17th edn. AOAC 

International Gaithersburg, MD, USA. http://hdl.handle.net/10637/3158 

Azim, M. A.; Islam, M. R.; Hossain, M. B. and  Minar, M. H. (2012). Seasonal 

variations in the proximate composition of Gangetic Sillago, Sillaginopsis panijus 

(Perciformes: Sillaginidae). Middle East Journal of Science and Research, 11 

(5):559-562. 

https://doi.org/10.1590/1519-6984.222214
http://hdl.handle.net/10637/3158


537                                          Seasonal variations in the proximate composition of pangas  

 
 

 

Begum, M., Akhter, T. and Minar, M. H. (2012). Analysis of the Proximate 

Composition of Domesticated Pangus (Pangasius hypophthalamus) in Laboratory 

Condition. Journal of Environmental Science & Natural Resources, 5 (1): 69-

74. https://doi.org/10.3329/jesnr.v5i1.11555 

Bumb, S. (1992). Studies on the biology of commersoni’s Glassy Perchlet Ambassis 

commersoni (Cuvier). Ph.D. Thesis Submitted To Goa University, 214. 

Deka, K.B.; Mahanta, R. and Goswani, U. (2012). Seasonal variation of protein and 

essential amino acid contents in Labeo gonius from Lotic and Lentic water bodies. 

World Journal of Science of Medicine Research, 2: 71. ISSN 2249-0574\ 

Drazen, J.C. (2007). Depth related trends in proximate composition of demersal fishes in 

the eastern North Pacific. Deep Sea Research, 54: 203-219.DOI: 

10.1016/j.dsr.2006.10.007 

FAO (2004). The Composition of Fish. Internet: 

<http://www.fao.org/wairdocs/tan/x5916e/x5916e01.htm>, [10.09.2007] 

Golden, C. (2016). Are farmed fish just for the wealthy? Golden et al. reply. Nature, 538: 

171-171. 

Hassan, H.U.; Ali, Q.M.; Ahmad, N.;  Attaullah, M.; Chatta, A.M.; Farooq, U. and 

Ali, A. (2020a). Study of vertebrate diversity and associated threats in selected 

habitats of Sindh and Baluchistan, Pakistan. International 

Journal of Biology and Biotechnology, 17 (1), 163-175, 2020.  

Hassan, H.U.; Ali, Q.M.; Rahman, M.A.;  Kamal, M.; Tanjin, S.; Farooq, U.; Mawa, 

Z.; Badshah, N.; Mahmood, K.;  Hasan, M.R.; Gabool, K.; Rima, F.A.; 

Islam, M.A.; Rahman, O. and  Hossain, M.Y. (2020b). Growth pattern, 

condition and prey-predator status of 9 fish species from the Arabian Sea 

(Baluchistan and Sindh), Pakistan. Egyptian Journal of Aquatic Biology and 

Fisheries, 24: 281-292.  

Hassan, H.U.; Ali, Q.M.; Ahmad, N.;  Masood, Z.; Hossain, M.Y.;  Gabol, K.; Khan, 

W.;  Hussain, M.; Ali, A.;  Attaullah, M. and  Kamal, M. (2021a). Assessment of 

growth characteristics, the survival rate and body composition of Asian Sea bass 

Lates calcarifer (Bloch, 1790) under different feeding rates in closed aquaculture 

system. Saudi Journal of Biological Sciences. 28 (2): 1324-1330. 

https://doi.org/10.1016/j.sjbs.2020.11.056  

Hassan, H.U.; Ali, Q. M.; Khan, W.; Masood, Z.; Abdel-Aziz,M.A.;  Shah,M.I.A.; 

Gabo,K.;Wattoo, I.; Chatta, A.M.; Kamal, M., Z.; Zulfiqar,T. and Hossain, 

Y. (2021b). Effect of Feeding frequency as a rearing system on biological 

performance, survival, body chemical composition and economic efficiency of 

Asian seabass Lates calcarifer (Bloch, 1790) Reared under Controlled 

Environmental Conditions. Saudi Journal of Biological Sciences,  

https://doi.org/10.1016/j.sjbs.2021.08.031  

https://doi.org/10.3329/jesnr.v5i1.11555
https://doi.org/10.1016/j.sjbs.2020.11.056
https://doi.org/10.1016/j.sjbs.2021.08.031


538 
Rakib et al., 2021 

Hussain, H.; Hassan,U,H.; Siddique, M.A.M.;Mahmood, K.; M.F.A. Abdel-Aziz, 

M.F.A. ;   Laghari, M.Y.;  Abro, N.A.;  Gabol, K.; Nisar,  Rizwan  , S. and 

Halima (2021). Effect of varying dietary protein levels on growth performance 

and survival of milkfish Chanos chanos fingerlings reared in brackish water pond 

ecosystem, Egypt. J. Aquat. Res., https://doi.org/10.1016/j.ejar.2021.05.001 

Ibrahim, S.M., Shalloof, K.A. and Salama, H.M. (2008). Effect of environmental 

conditions of abu-zabal lake on some biological, histological and quality aspects 

of fish. Global Veterinaria 2 (5), 257–270. ISSN 1992-6197 

Islam, A.; Mondal, S.; Bhowmik, S.; Islam, S. B. M. and  Begum, M. (2017). A 

comparative analysis of the proximate composition of wild and cultured prawn 

(Macrobrachium rosenbergii) and shrimp (Penaeus monodon). International 

Journal of Fisheries and Aquatic Studies, 5 (4): 59-62.\ 

Javaid, M.Y.; Salam, A.; Khan, M.N. and  Naeem, M. (1992). Weight length and 

condition factor relationship of a fresh water wild Mahaseer (Tor putitora) from 

Islamabad (Pakistan). Pakistan journal of Zoology, 12: 335-340. 

DOI:10.3923/PIBS.2005.1112.1114 

Khalid, S.;  Khanb, W.;   Das,  S.N.;  Ahmad, A.;  . Mehmood , S.A.;  Pahanwar , 

W.A.;   Ahmed, S.;  Kamal,  M.; Waqas,  M.;  Waqas, R.M.;Hassan, U.H.;  

Zahoor, S.  and  Maqbool, A. (2020). Evaluation of ecto and endo parasitic 

fauna of Schizothorax plagiostomus inhabitants of river Swat, Khyber Pakhtun 

Khwa, Pakistan. Braz. J. Biol.  81: 1678-4375 

Monalisa, K.; Islam, M. Z.; Khan, T. A.; Abdullah, A. T. M. and  Hoque, M. M. 
(2013). Comparative study on nutrient contents of native and hybrid Koi (Anabas 

testudineus) and pangas (Pangasius pangasius, Pangasius hypophthalmus) fish in 

Bangladesh. International food research journal, 20: 2.  

Mondal, S.; Hasan, R. and Nur, A. A. U.  (2019). Comparative study on the nutritional 

composition of native Koi and cultured Thai Koi (Anabas testudineus) in 

Bangladesh. International Journal of Fisheries and Aquatic Studies, 7 (6): 251-

254, 2019 

Mohanty, B.P.; Ganguly, S.; Mahanty, A.; Mitra, T.; Patra, S.; Karunakaran, D.; 

Mathew, S.; Chakraborty, K.; Paul, B.N.; Sarma, D.; Dayal, S.; Singh, S. and 

Ayyappan, S. (2019). Fish in human health and nutrition. In: Advances in Fish 

Research. (B.P. Mohanty; ed.). Narendra Publishing House, Delhi, India. 7: 189-

218. 

Mridha, M.A.; Lipi, S.Y.; Narejo, N.T.; Uddin, M.S.; Kabir, M.S. and  Karim, M. 
(2005). Determination of biochemical composition of Cirrhinus reba (Hamilton 

1822) from Jessore, Bangladesh. Journal of Science and Technology, University 

of Peshawar, 29: 1-5. 

Nowsad, A. K. M. (2007). Participatory Training of Trainers, Bangladesh Fisheries 

Research Forum, Mymensingh, Bangladesh. 

https://doi.org/10.1016/j.ejar.2021.05.001


539                                          Seasonal variations in the proximate composition of pangas  

 
 

 

Oliveira, E.R.; Agostinho, A.A. and Matsushita, M. (2003). Effect of biological 

variables and capture period on the proximate composition and fatty acid 

composition of the dorsal muscle tissue of Hypophthalmus edentatus (Spix, 

1829). The Brazilian Archives of Biology and Technology, 46 (1): 105–

114.ISSN 1678-4324 

Özogul, Y.; Özogul, F. H.; Çi˙ çek, E.; Polat, A. and  Kuley, E. (2009). Fat content and 

fatty acid compositions of 34 marine water fish species from the Mediterranean 

Sea. International journal of food sciences and nutrition, 60(6): 464-475.‏ 

https://doi 10.1080/09637480701838175 

Pal, J.; Muzaddadi and  H. O. V. A. U. (2017). Comparative study of seasonal variation 

in proximate composition and nutritional quality of farmed and wild Indian butter 

catfish (Ompok bimaculatus) in Tripura 

India. Journal of Entomology and Zoology Studies, 5 (5): 787-790. P-ISSN: 2349-

6800 

Petenuci, M.E.; Stevanato, F.B.; Visentainer, J.E.L.; Matsushita, M.; Garcia, E.E.; 

de Souza, N.E. and  Visentainer, J.V. (2008). Fatty acid concentration, 

proximate composition and mineral composition in fishbone flour of Nile Tilapia. 

Archlatinoamnutr, 58: (1). PMID: 18589577 

Saeed, S. (2013). Impact of environmental parameters on fish condition and quality in 

Lake Edku, Egypt. Egyptian Journal of Aquatic Biology and Fisheries, 17(1): 

101-112. ISSN 1110 – 6131 

Syed, R.; Masood, Z.;  Hassan,H.U.; Khan, W.; Mushtaq,S.; Ali,A.; Gul, Y.;  Jafari, 

H.; Shah, M.I.A. and Gabol,K. (2021). Growth performance, haematological 

assessment and chemical composition of Nile tilapia, Oreochromis niloticus 

(Linnaeus, 1758) fed different levels of Aloe vera extract as feed additives in a 

closed aquaculture system. Saudi Journal of Biological Sciences, S1319-562X 

(21)00786-5.https://doi.org/10.1016/j.sjbs.2021.08.098 

Saliu, J. K.; Joy, O. and Catherine, O. (2007). Condition factor, fat and protein content 

of five fish species in Lekki Lagoon, Nigeria. Life Science Journal, 4(2): 54-

57.Touhata, K.; Toyohara, H.; Tanaka, M.; Tokuda, Y.; Sakaguchi, M.; Tanaka, 

H. (1998). Seasonal change in muscle firmness and proximate composition of red 

seabream. Fisheries science, 64(4): 513-516. 

Silva, D. R. B.; Miranda-junior, P. F. and Soares, E. A. A. (2007). Importância dos 

ácidos graxos poliinsaturados de cadeia longana gestação e lactação. Revista 

Brasileira de Saúde Materno Infantil, Recife 7(2): 123-133. ISSN 1519-3829 

Stansby, M. E. (1962). Proximate composition of fish. Fish Nutrition, in Heen, E. & 

Krenzer, R. (eds), Fishing News, London, 231-234. 

Wang, Y.; Yu, S.; Ma, G.; Chen, S.; Shi, Y. and Yang, Y. (2014). Comparative study 

of proximate composition and amino acid in farmed and wild Pseudobagrus 



540 
Rakib et al., 2021 

ussuriensis muscles. International Journal of Food Science & Technology, 49(4): 

983-989.DOI:10.1111/ijfs.12391 

Yeşilayer, N. and Genç, N. (2013). Comparison of proximate and fatty acid 

compositions of wild brown trout and farmed rainbow trout. South African 

Journal of Animal Science, 43(1): 89-97. https://doi 10.4314/sajas.v43i1.11 

Younis, E. M.; Al-Asgah, N. A.; Abdel-Warith, A. W. A. and Al-Mutairi, A. A. 
(2015). Seasonal variations in the body composition and bioaccumulation of 

heavy metals in Nile tilapia collected from drainage canals in Al-Ahsa, Saudi 

Arabia. Saudi Journal of Biological Sciences, 22(4): 443-447. doi.org/10.1016 

/j.sjbs.2014.11.020 

 

https://doi.org/10.4314/sajas.v43i1.11
https://doi.org/10.1016/j.sjbs.2014.11.020
https://doi.org/10.1016/j.sjbs.2014.11.020

