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Abstract
The present study was carried out to determine the proximate composition of feed ingredients collected
from local feed mill in Narsingdi Region during 21 March, 2015 to 25 August, 2015. The research was
performed to qualify the nutrients (protein, lipid, carbohydrate) and to assess the content of ash and
moisture. Proximate composition was determined on the homogenous basis. The percentage of protein in
different feed ingredients ranged from 8.89±1.30-38.23±2.76. The highest protein content (38.23±2.76)
was recorded from the dried fish and shell fish meal and the lowest value (8.89±1.30) was recorded from
the maize. The percentage of lipid in different feed ingredients varied from 2.04±0.43-17.23±0.17. The
maximum lipid content (17.23%) was found in mastered oil cake and the minimum (2.04±0.43) in wheat
meal. From which ingredients it was found, the percentage of carbohydrate, moisture and ash were recorded
(24.65±2.15-58.92±1.73), (7.00±1.88-13.20±2.67) and (13.25±1.32-20.27±1.56) respectively. The highest
value of carbohydrate (58.92±1.73) was recorded from rice bran and the lowest value (24.65±2.15) was
recorded from mastered oil cake. The highest amount of moisture (13.20±2.67) was found in crab shell and
the lowest amount (7.00±1.88) was found in meat and bone meal. To maintain the optimum nutrient content
and ultimately rapid growth in the aquaculture farms, the farmer should take proper initiatives for
measuring the nutrients in feed usually offered in farms.
Keywords: Proximate, Composition, Fish feed, Locally, Narsingdi

1. Introduction
Bangladesh is an agrarian based country and most of the people largely depends on agriculture.
Besides agriculture, aquaculture is the second most important sector in case of meeting nutrition
demand. Almost 58% of animal protein requirement and fish consumption of people rely on fish
[1]
. The consumption rate at present is 17.52 kg/ people/ year while demand of fish is 20.44 kg/
year/ people and total demand of fish is 29.74 MT per year [2]. This increasing trend of nutrient
demand from fish and the decreasing trend of capture fisheries production compelled to intensify
the aquaculture production two times higher than the traditional aquaculture production. That
results the shift of low density culture system (traditional or extensive) to high density culture
system (semi intensive or intensive). As a result, this culture systems getting unprecedented
popularity to the farmers because of its rapid production, low cost raw materials (feed), stressfree marketability and high demand of culture fish both in national and international market.
The farmers tend to use farm made low cost but high nutrients contain feeds (as supplementary
feed) rather than traditional feeds. This tendency of using farm/factory made feeds in
aquaculture proves the probability of swelling production and ultimately reveals the prospective
importance of aqua feeds [1]. Low cost but nutrient rich supplementary feed from feed mill is
considered as another major sector of country. Because the feed cost is a key limitations against
the greater extension of aquaculture [3]. The feed plays an important role that ensures optimal
growth for different fish species reared under different conditions [4]. As feed is important for
economically productive aquaculture system that largely depends on low cost and nutrient rich
feed [5]. The requirement of low cost nutrient rich feed in place of expensive feed, locally
available feed ingredients are being used to cut off the expensive feed cost [6]. Nutrient (protein,
lipid and energy) is essential for growth and utilization of feed in aqua farm and it is proved that
the improper nutrient can lead to increase fish production cost along with deterioration of
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water quality [7-9]. Animal origin protein contains more than
20% protein [10] and the source of animal proteins are fish meal,
fish silage, bone meal, cattle viscera, poultry viscera, fish
viscera, oyster shell meal, silkworm pupae, blood meal, crab
meal, frog waste, snail muscle etc. available in Bangladesh. But
unfortunately, there is a scarcity of information on chemical
composition of profitmaking fish feed in Bangladesh though
Bhuiyan et al. [11] made an extensive survey to isolate potential
feed ingredients based on their availability, price and primary
nutritional value. On the other hand, the local farmers have no
knowledge about the feed compositions and cost. They have to
depend only on feed industries, this dependency pose a
potentiality of deceiving the farmers [1]. Moreover, the
government has no legislation in case of feed quality and
establishing new feed industry. In this state, it can be stated that
the information on nutritive value of local market feed and
proximate composition of feed is essential [12] but the
information available in this aspect is unreliable. Some
Nongovernmental Organizations (NGOs) and extension
agencies functioning for aquaculture extension in the southern
part of Bangladesh and they enthusiastically trying to identify

the nutritive value of fish feed available in that area [1]. Markets
of Narsingdi district enrich with nutritional feeds though
lacking of proximate chemical composition information.
Present research will be the pioneer about the information of
availability of feed and quality of these feed in this area. The
research was conducted to identify the locally available feed and
to find out the nutritive value of these feed for the meaningful
and marginalized development of the aquaculture in this region.
2. Materials and Methods
2.1 Sampling sites
The extensive field survey was made to identify the feed
ingredients mostly used in aqua farms in Narsingdi Region
(23º55'28.52"N and 90º45'12.06"E). Rice bran, maize, wheat
meal, mastered oil cake, meat and bone meal, earth worm, crab
shell, dried fish and shell fish meal were identified as used feed.
Rice bran, maize, wheat meal and mastered oil cake are
available in our country, but animal origin is imported from
foreign. These collected feed ingredients are used in grower
stages of fishes such as Rui, Silver Crap, Pangus, Koi, Shingi
and Tilapia etc.

Fig 1: Map showing sampling station of Narsingdi district.
2.2 Data collection
Primary data were collected mostly from farmers while
secondary data were collected from research papers, book,
Fisheries Resource Institute, thesis paper and term paper.
2.3 Sample collection and preparation
Samples were collected from different area of Narsingdi and
immediately after collection samples were taken to the Nutrition
Laboratory of Institute of Marine Science & Fisheries,
University of Chittagong for proximate composition analysis of
moisture, ash, protein, lipid & carbohydrate.
2.4 Method of proximate analysis
These analyses show the moisture, crude protein, crude lipids,
ash and carbohydrate content of the sample.
2.5 Determination of Moisture
Moisture contents in the feed were determined by [13]. The
percentage of the moisture content in the sample was calculated
by the following formulae:
% of moisture = {weight of original sample – weight of dried
sample) / weight of original sample} ×100.

2.5 Determination of Ash
Ash content of each feed was estimated by following
incineration method [14].
Calculation: % of ash= (weight of ash ÷ weight of sample) × 100
2.6 Determination of Crude Protein:
Micro kjeldhal method [15-18] as used to determine the crude
protein.
Calculation: % Nitrogen=

.

.

100

% of Crude Protein = % Nitrogen × Conversion factor
(Conversion factor for animal and plant origin is 6.25 & 5.90
respectively).
2.7 Determination of Crude lipid
Fat is examined with low boiling organic solvent (petroleum
ether/ diethyl ether, xylem) by soxhlet extraction and the extract
thus obtained weighed after recovery of the solvent. Crude fat
was determined through Soxhlet extraction technique [14, 17] sing
hexane (65 ºc-70 ºc) as the solvent.
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Calculation
% of crude fat = (corrected weight of fat ÷ weight of sample) ×
100
% of carbohydrate = 100 – (moisture + ash + protein + fat)
3. Results and Discussion
Various locally available & comparatively cheaper feed
ingredients (most of the ingredients are found free of cost) both
plants and animal originated feed is found in our country. The
present research work was done on the database development
on proximate composition of aqua feed constituents which help
the nutritionist in feed formulation for aquatic species. From the
database, it was found that there are many plant & animal
originated by-products, which contains a lot of nutrients. So

these by–products may be used in feed formulation for the
contentment of nutrients requirements of specific aqua culture
species. In the present study eight feed ingredients were
identified from local feed mill in Narsingdi Region. Among the
eight feed ingredients highest moisture content 13.20% was
recorded for the Crab shell and lowest moisture content 07.00%
for the Meat and Bone Meal (Table 1 & Fig 1). [19] National
Research Council found the moisture value of (13.63%) in crab
Shell. These ingredients are locally available in Bangladesh. So
these feed ingredients may be used in feed formulation in our
country. Taylor et al. [20] have recorded the moisture of 7% meat
and bone meal. These feed ingredients are costly can be used to
feed the aqua culture directly.

Table1: Amount of nutrients, moisture and ash content in different feed ingredients
No

Feed ingredients

1
2
3
4
5
6
7

Rice bran
Maize
Wheat Meal
Mastered Oil Cake
Meat And Bone Meal
Earth Worm
Crab shell
Dried Fish And Shell Fish
meal

8

Moisture content
(Mean± SD)%
9.20±2.65
11±2.52
9.30±2.95
10.00±1.74
7.00±1.88
12.02±2.34
13.20±2.67

Ash content
(Mean± SD)%
17.88±1.43
18.23±2.12
20.27±1.56
17.18±2.79
13.25±1.32
17.96±1.92
16.06±1.94

Protein content
(Mean± SD)%
9.34±1.69
8.89±1.30
9.72±0.46
30.94±2.19
37.23±2.61
27.03±0.69
25.67±2.81

Lipid content
(Mean± SD)%
4.66±0.90
5.23±1.30
2.04±0.43
17.23±0.17
8.02±1.34
6.04±0.86
4.25±0.37

Carbohydrate content
(Mean± SD)%
58.92±1.73
56.65±2.10
58.67±1.52
24.65±2.15
34.50±1.27
36.95±0.73
40.82±1.28

12.38±2.35

14.42±2.05

38.23±2.76

7.12±1.29

27.85±2.03

Fig 2: Percentage of moisture content in different feed ingredients

The percentage of ash of different feed ingredients ranged was
from (20.27%-14.42%). The highest Ash content (20.27%) was
recorded for the species wheat meal (Table 1 & Fig 2). Hossain
[21]
has recorded 18.77% of ash content in wheat meal. These

ingredients are locally available in Bangladesh. And the lowest
Ash content (14.42%) was recorded for the dried fish and shell
fish meal.

Fig 3: Percentage of ash content in different feed ingredients
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Proximate composition was determined on the homogenous
basis. The percentage of protein in different feed ingredients
ranged from (8.89%-38.23%).The highest percentage of protein
content (38.23%) was recorded in the dried fish and shell fish
meal (Table 1 & Fig 4). Dabrowski [22] has reported that, dried
fish and shell fish meal contain more or less (40.00%- 41.00%)
protein respectively. Even though dried fish and shell fish meal

is a noble source of protein, but these ingredients are costly. It
is well-known that highest protein is essential for better
production. On the contrary, the lowest protein content (8.89%)
was recorded from the maize. In this context, Landry and
Moureaux [23, 24] found 8%-11% protein content in maize.

Fig 4: Percentage of protein content in different feed ingredients.

The percentage of lipid was found in different feed ingredients
varied from (17.23%-2.04%). The maximum lipid content
(17.23%) was recorded for the mastered oil cake (Table 1 & Fig
4). These ingredients are locally available as well as Narsingdi
Region. Mustard seeds had lipid content between 30-35% [25].

The lowermost lipid content (2.04%) was recorded for the wheat
meal. Similar results was found by De Silva et al. [26]. These
ingredients are locally available in Bangladesh, so these feed
ingredients may be used in feed preparation.

Fig 5: Percentage of lipid content in different feed ingredients.

The percentage of carbohydrate was recorded in different feed
ingredients ranged from (58.92%-24.65%). The highest protein
content (58.92%) was recorded from the rice bran (Table 1 &
Fig 4). Rao et al. [27] have found carbohydrate content in rice
bran (53.33%-56.55%). The lowest carbohydrate concentration

(24.65%) was recorded in mastered oil cake. Rice bran is a good
source of carbohydrate these are very available & cheaper
(sometimes free of cost) in Bangladesh. These feed ingredients
may be used in feed formulation to fulfill the high demand of
carbohydrate of cultured animal.

Fig 6: Percentage of carbohydrate content in different feed ingredients.
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4. Conclusion
From the present research, it is apparent that for the better and
rapid growth of aquaculture species, the importance of nutrition
rich feed is inevitable. During the launched period of
aquaculture, it is obvious to concentrate about the cost and
nutritional quality of feed given to the culture species. Nutrition
rich feed can be formulated using locally available plant and
animal origin. This types of feed with natural feed contribute to
increase the growth and survival and decrease the feed
conversion of the rearing species. A balanced mixture of feed
ingredients will provide more balance nutrients than only use
inadequate feed components to formulate fish feed.
Consequently, the aqua farmer can detect the chemical
composition of different feed ingredients effortlessly and select
the right feed ingredients to their culture species accurately.
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