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Abstract  The study carried out with a view to determining proximate and mineral composition of fish powder of 
five freshwater fish samples (Hypophthalmicthys molitrix, Labeo rohita, Cirrnina mrigala and Puntius sophore and 
small prawns). The samples collected from five local fish markets of Rajshahi city corporation were subjected to 
washing, gutting drying and grinding in order to make powder and homogenized sample which were preserved into 
plastic container for chemical analyses. All the activities were conducted in the laboratory of department of Fisheries, 
University of Rajshahi, Bangladesh. Major nutrient compositions of powder products such as protein, lipid, moisture, 
ash, carbohydrate, phosphorus, iron and calcium were estimated. Chemical compositions were found to vary among 
the species. The protein, lipid, moisture and ash content of five samples ranged from 54.31 (P. sophore) to 68.90% 
(small prawns), 13.33 (P. sophore) to 19.33% (L.rohita), 11.55 (L. rohita) to 13.95% (H. molitrix) and 0.16 (small 
prawns) to 0.44% (C. mrigala), respectively. The highest value of carbohydrate was 19.23% (P. sophore) and the 
lowest was 1.75% (C. mrigala). The calcium, iron and phosphorus content of the selected species varied from 2.49 
(L. rohita) to 2.55g/kg (small prawns), 0.043 (H. molitrix and P. sophore) to 0.184g/kg (C. mrigala) and 0.94  
(L. rohita) to 1.91g/kg (P.sophore), respectively. 
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1. Introduction 

Dried fish is an important source of protein and most 
popular food item in Bangladesh. It is relished by many 
people of coastal, central and North-eastern districts [1]. 
But many people of Bangladesh do not like dried fish for 
its fishy smell. In view of this problem, fish powder, 
which is less likely to produce unpleasant fishy odour 
while incorporated in various food items, would be a 
potential source of protein and serve as a new approach 
adding new dimension in nutritional intake, which 
ultimately could turn out to be promising source with 
respect to mitigating nutritional deficiency. Dried fish is 
also a rich source of protein, lipid, calcium, iron and zinc 
[2]. As dried fish is the raw material of fish powder, which 
is the rich source of nutrition, knowledge of nutritional 
composition of fish powder is essential in order to 
compare its value as food with other protein foods. It is 
also necessary to have data on the nutritional composition 
of fish powder in order to make the best use of them as 
food and to develop the technology of processing fish 
powder and other fisheries food items. In spite of huge 
amount of fish protein consumption in Bangladesh, there 
are a few reports on the nutritive or caloric values of dried 
fishes, very few in case of fish powder and rare in the 
selected species. As a result, people are confused to take 
required amount of calorie from fishes and fish products. 

There are some related studies [3-13] focusing on the 
biochemical and nutritional studies of some freshwater 
raw as well as dried fish species. Although several studies 
are concerned with the proximate composition of biochemical 
components of many commercially important fishes, but 
no such work has been carried out on the selected fish 
powder of Bangladesh. Therefore, the present study is 
intended to estimate the amount of total protein, fat, 
moisture, ash, carbohydrate, phosphorus, iron, and 
calcium content of fish powder of some fishes and small 
prawns in order to make the consumers more attentive on 
the nutritional content of fish powder as well as this 
information will be also useful to consumers in choosing 
fish powder fortified products based on its nutrient values. 

2. Materials and Methods 

Five samples namely Silver carp (Hypophthalmicthys 
molitrix), Rui (Labeo rohita), Mrigel (Cirrnina mrigala), 
Punti (Puntius sophore) and small prawns (Macrobrachium 
dayanum, Macrobrachium macolmsonii, Macrobrachium 
lamarrei and Macrobrachium dolichodactylus) were collected 
from five fish markets such as Shaheb bazar fish market, 
Binodpur fish market, Shalbagan fish market, Laxmipur 
fish market and Court bazar fish market of Rajshahi city 
corporation, Bangladesh. The collected samples were 
brought into the laboratory of department of Fisheries, 
University of Rajshahi. 
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2.1. Processing of Samples 
Collected fish samples were washed in potable water 

for several times to remove dirt and debris’s on the surface. 
Gutting was done to avoid microbial contamination as 
well as head and fins were removed and washed properly 
in running tap water. Then the samples were dried under 
sunlight and open air and milled into powder with the help 
of kitchen blender and sieved for the separation of bone. 

2.2. Estimation of Proximate Composition 
Proximate composition of fish powder (protein, lipid, 

moisture, ash and carbohydrate) was determined according to 
the standard methods. Protein of fish powder products was 
determined by Micro-Kjeldahl distillation method [14]. 
Lipid content of powder products was determined by 
petroleum ether extraction followed by soxhelt apparatus 
[15]. Moisture content was analyzed by moisture analyzer 
(MAC 50/NH) whereas the ash content was determined as 
described by following method [16]. The percentage of 
carbohydrate was calculated following the method [17]. 

2.3. Estimation of Minerals 
Minerals of powder products such as phosphorus, 

calcium and iron were determined according to the 
standard methods. Phosphorus was determined by the 
Vanadomolybdate yellow colour method [18] and calcium 
was measured by flame method [19]. Iron concentration 
was measured by using APHA through Atomic Absorption 
Spectrophotometer (ELICO, SL 194 Model). 

2.4. Statistical Analysis 
Mean ± Standard Deviation (Mean ± SD) of proximate 

composition of dried fish powder was computed. Results 
obtained from proximate composition analysis for dried 
fish powder of different species were analyzed by 
ANOVA for significant differences. If there is significant 
difference among powder samples prepared from different 
species, ANOVA was followed by Post Hoc comparison 
of means and Duncan’s Multiple Range Test (DMRT) was 
carried out using SPSS 20 software. 

3. Results and Discussion 

Mean ± Standard Deviation values obtained from 
proximate compositional analysis of dried fish powder 
which includes moisture, protein, fat, ash and 
carbohydrate are tabulated in Table 1. 

3.1. Protein Content 
The highest value of protein was found in small prawns 

(68.50%) and the lowest value was recorded in P. sophore 
(54.31%) (Figure 1). Duncan’s Multiple Range Test for 
protein examined among five dried fishes reveals that 
small prawns and C. mrigala are not significantly different 
(P> 0.05) whereas other samples of dried fish powder are 
significantly different (P< 0.05) with respect to different 
species (Table Ι). In a study [12] protein content ranged 
from 52.66 to 72.45% in seven dried fishes. These 
findings are more or less similar with the present study. 
Another study [20] reported that normally the sun-dried 
fishes contain 60 to 80% protein. From the study [21] it 
was found that the protein content in fish might vary with 
species to species due to certain factors such as the season 
of the year, effect of spawning and migration, food 
availability etc. 

3.2. Lipid Content 
Lipid contents of powder form different fish species 

and small prawns are shown in Figure 1. The highest 
value of lipid content was recorded in L. rohita (19.33%) 
and the lowest was in P. sophore (13.33%). In case  
mean values of lipid, for L. rohita and H. molitrix; and 
also for P. sophore and small prawns, no significant 
difference (P> 0.05) is found between them however  
C. mrigala exhibited significant difference (P< 0.05) among 
all species. One study [22] obtained 3.7 to 17.8% fat  
in 23 sun-dried fish species which is more or less similar 
with present study. Another research [23] revealed that 
dried Rita rita contained 13.92% lipid and also mentioned 
that lipid content also varies from species to species.  
The high content of lipid could be due to the larger size of 
fish. 

3.3. Moisture 
The highest moisture content was found in H. molitrix 

(13.95%) and lowest was found in L. rohita (11.55) 
(Figure 1). In terms of average moisture content in dried 
fish powder samples, no significant difference is noticed 
among all species except L. rohita. From a research [12] it 
was noticed that moisture ranged from 11.65-13.50% in 
seven dried fishes. The present findings are more or less 
similar with the referred values. One study [20] mentioned 
that normally the sun-dried fishes contain an average of 10 
to 20% moisture. Another study [24] reported that the 
moisture content of traditionally dried rui (L. rohita) was 
9.07%. Besides, the percentage may also vary according 
to size, sex and season of the year [25]. 

Table 1. Nutritional composition of fish powder of the selected species 

Species Protein(%) Fat(%) Moisture(%) Ash(%) Carbohydrate(%) 

L. rohita 66.90±2.26ab 19.33±1.79a 11.55±2.27b 0.24±0.07c 1.75±1.75c 

C. mrigala 68.46±2.37a 15.71±2.14ab 13.63±0.61a 0.44±0.20a 4.85±0.34b 

H. molitrix 62.18±2.64b 18.65±3.78a 13.95±0.68a 0.36±0.24b 1.98±0.38c 

P. sophore 54.31±3.54c 13.33±0.23b 12.85±1.10a 0.28±0.0.24c 19.23±1.19a 

Small prawn 68.50±2.01a 13.63±0.55b 12.30±0.74a 0.16±0.26d 5.4±1.04b 

Values (Mean±SD) with different superscripts in columns are significantly different at p<0.05. 
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3.4. Ash Content 
The highest ash content was found in C. mrigala 

(0.44%) and lowest in small prawns (0.16%) (Figure 1). 
With respect to average amount of ash, L. rohita and  
P. sophore are not significantly different (P> 0.05) 
whereas others are significantly different in respect of 
species. In a study [8] it was reported that the ash content 
of C. reba was 1.7% which is higher than the present 
study. Another study [26] also found higher amount of ash 
content in C. gariepinus (3.06%) which is more higher 
than the studied fish species and small prawns whereas 
other study [27] mentioned that lower amount of ash 
content in six freshwater fishes such as L. rohita (1.31%), 
C. catla (0.93%), C. cirrhosus (1.40%), L. calabasu 

(1.02%), M. seenghala (0.91%) and W. attu (0.72) which 
is more or less same with the present study. 

3.5. Carbohydrate 
The highest value of carbohydrate was 19.23%  

(P. sophore) and the lowest was 1.75% (C. mrigala). In 
case of carbohydrate, P. sophore showed significant 
difference among all species whereas L. rohita and  
H. molitrix; C. mrigala and small prawns did not differ 
significantly between species (P> 0.05). From one 
research [28] 1 - 12.5% carbohydrate was found in the 
liver of dried fishes which is lower than the present study, 
as the present study is concerned with the fish powder 
from dried fish flesh. 

 
Figure 1. Pie diagram showing the nutrient compositions of powder form of different fish species and prawns 

 
Figure 2. Showing the minerals contents of powder form of different fish species and small prawns 

0%

50%

100%

L. rohita C. mrigala H. molitrix P. sophore Prawn

Pe
rc

en
t  

Va
lu

es

Fish Species

Carbohydrate

Ash 

Moisture

Lipid 

Protein 

 



 American Journal of Food and Nutrition 113 

3.6. Calcium Content 
The highest calcium content was found in small prawns 

(2.54g/kg) and lowest in L. rohita, (2.48g/kg) (Figure 2). 
However, no significant difference in calcium content is 
noticed among all species. Calcium plays essential role in 
human body for the formation of bones muscle tone and 
nervous impulse [23]. One study reported that Cirrhina 
reba contains 822 mg calcium/100g of fish [8].  

3.7. Iron Content 
The highest iron content was found in C. mrigala 

(0.184g/kg) and lowest in H. molitrix and P. sophore 
(0.043g/kg) (Figure 2). With respect to iron content in various 
species, L. rohita and small prawns; P. sophore and  
H. molitrix showed no significant difference (P> 0.05) between 
them except C. mrigala, however, these groups significantly 
differed among them. One study [12] found that the iron 
content was 16.85 mg/100g in different dried fish. Another 
study [7] reported that iron was present at a range from 
14.50 to 42.20 mg/100 g of raw fish, This discrepancy 
could be attributed to the factors affecting the iron content; 
such as species, individuals, and sampling period [29]. 

3.8. Phosphorus Content 
The highest phosphorus content was found in P. sophore 

(1.91g/kg) and lowest in L. rohita (0.94g/kg) (Figure 2). 
Other than small prawns, no significant difference (P> 0.05) 
was observed between L. rohita and H. molitrix; C. 
mrigala and P. sophore, yet significant difference were 
seen among this group. One study [30] showed that such 
variation in concentrations of mineral elements from one 
species to another was due to the chemical forms of the 
elements and their concentrations in the local environment. 
Another study [31] reported that Burrito fish (Brachydeuterus 
auritus) contains 93.71 mg/100 g phosphorus which is 
near to the present study. Such low concentration of 
phosphorus might be due to the removing of head, bones 
and scales from the fish body. 

4. Conclusion 
The results of the present study reveal that fish powder 

is equally nutritious almost in every aspects and even 
more nutritive than fresh fish so far as protein percent is 
concerned. Fish powder provides high level of protein 
with rich supply of iron, calcium and phosphorous, the 
essential minerals for human life. So in respect of 
nutritional security, powder of fish and small prawns may 
play as a crucial source to meet the demand of protein and 
minerals. Therefore, it can be concluded that fish powder 
product from both small and large fish and small prawns 
can be included in daily diet in order to satisfy the ever 
increasing nutritional requirement of the country.  
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