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Abstract

This study aimed at analyzing the proximate compositions (moisture, crude protein, crude lipid, ash content)
and minerals (iron and phosphorous) of some commercial fish feeds (FF) and poultry feeds (PF) available in the
local market of the Rajshahi City Corporation area of Bangladesh. In addition, results were compared with the
company labeled nutrients values and Bangladesh guideline values. Three FF products and two PF products are
collected, namely FF1, FF2, FF3 and PF1, PF2 respectively. The variation between the analyzed and the company
declared values have no significant difference (p=0.05), but the results of proximate parameters and mineral
contents are significantly different at 0.05 level (p<0.05). The highest percentage of moisture (11.02+1.52) and
crude protein (32.98+0.45) was found in PF-1 and FF-2, respectively, while the highest percentage of ash
content (10.81+0.05) and crude lipid (12.0+0.1) was found in FF-1. Furthermore, the iron and phosphorous
contents of feed samples ranged from 0.28+0.05 to 1.2+0.05 and from 1.0+0.05 to 13.63+0.02, respectively,
whereas FF-1 exhibited the highest values for both parameters. We compared the results of our analyses with
those of the Bangladesh Standard Guideline values of feeds for fish and poultry. It is evident that maximum feed
samples analyzed contain the required nutrients in the range of the regulatory guidelines, but feed samples of
different feed manufacturers have differed between laboratory test results and labeled values, especially the
protein and lipid content. The paper, thus, recommends that proper monitoring is required in the Fish and P
feed industries in Bangladesh.
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Introduction

Nutrition is the most important consideration in any
livestock enterprise and its survival is dependent on
the availability of feedstuffs, which are the main
component of human food. Bangladesh is an
agrarian-based country and most of the people largely

depend on agriculture (BER 2017).

Poultry and fish farming has been contributing to
alleviating poverty through income and employment
generation in one hand, on the other hand, it also
contributes to ensuring nutritional security as these
products are relatively a cheap source of protein
which enable people to consume them at the lowest
cost (Monirul Alam, Khatun, and Kamruzzaman

2012; Khanum et al. 2022).

(Hamid et al. 2017) reported that about 44% of the
human daily intake comes from animal protein
derived from the consumption of livestock products,
of which the poultry sub-sector itself contributes
about 22%to 27%.Thus, the development of such
mixed farming, including crop, livestock, fisheries
and poultry, can contribute to achieving the first goal
of "no poverty" and second goal of "zero hunger" of
the 17 Sustainable Development Goals (SDGs) by
2030 (Abraham and Pingali, 2020; Boto-Alvarez and

Garcia-Fernandez, 2020).

The increasing demand for food fish influences the
high production level of fishery in Bangladesh. For
the growth of fish, the nutritive value of fish feed is
required. It is essential to know the nutritional
requirements, particularly for protein, lipid and
energy of optimum growth of a fish species, as well as
in formulating a balanced diet. According to Rahman
et al., dietary protein and energy levels are known to
affect the growth and body composition of fish species
(Lovell, 1989; Rahman, 2014). Some authors Islam,
2019; Ojabo and Wunduga, 2020 observed that
improper protein, energy and other nutrient levels in
feed increased fish production cost, especially the
recurrent expenditure and deteriorated water quality.
While insufficient energy in diets causes protein

waste due to the increased proportion of dietary
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protein used for energy and the produced ammonia
can pollute the water and make it unfit for fish culture
(Lovell 1989). Bhuiyan et al. (2016) reported that
excessive energy in diets could lead to increase body
lipid deposition and growth reduction because of lack
of necessary nutrients for growth. The use of feed is
increasing with the expansion of aquaculture in
Bangladesh. The production of commercial feeds has
increased at an average rate of 32% per year over the
period 2008-2012 and has reached an estimated
total of almost 1.07 million tons in 2012 (Mamun-Ur-

Rashid et al. 2013).

The fisheries sector contributed 3.69% to national
GDP and 22.60% to the agricultural GDP among the
agro-based economy of Bangladesh earned more than
2% to foreign exchange by exporting fish and fish
products in 2013-14 (DoF 2015). Fish provides 60% of
animal protein consumption. More than 11% of the
total population is directly or indirectly engaged in
the fisheries sector, which accounts for 17.8 million
(DoF 2015). The Ministry of Fisheries and Livestock
of the Government of Bangladesh has formulated Fish
feed rules in 2011 (MoFL 2011)and livestock feed
rules in 2013(MoFL 2013) to maintain the quality of

fish and poultry feeds in Bangladesh.

In Bangladesh, a variety of fish feed ingredients are
available. There is a paucity of information on the
nutrient content of fish feed produced by different
feed industries (Ayuba and Iorkohol 2010). There is
also no reliable published information on the
chemical composition of commercial fish feed and
feed ingredients in Bangladesh (Nasim Al Mahmud,
Hossain, and Minar 2012). Bhuiyan et al. (2016) did a
survey to identify potential feed ingredients based on
their availability, price and primary nutritional value.
The farmers hence depend only on the existing
information about the feed composition and growth
performance that is given by the feed industry (Ayuba
and Iorkohol 2010). The government has no legal
legislation and control over the feed components and
feed quality (Saujanya Suman, Srirama Manyam
2021). Thus, there is a great possibility of deceiving

the farmers both in terms of nutritive value and cost
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of feed.

One of the most prominent protein sources in
Bangladesh is poultry. Within the past decade,
poultry has become an extremely popular and
promising sector in the country (Netherlands
Enterprise Agency 2020). The Bangladeshi
population consumes a significant amount of poultry
meat and eggs as their primary source of protein. In
Bangladesh, there are a number of commercial
producers of poultry feed, and raw materials used in
the production of poultry feed come from a variety of
sources (Netherlands Enterprise Agency, 2020; Ojabo

and Wunduga, 2020).

Using different feeds yields different results in terms
of growth and production of eggs; it is, therefore,
important to balance the ratio of feeds to reach the
optimal nutritional level. Because of the seasonal
variations of local feed ingredients and metal
pollution within the feed industry in Bangladesh, the
situation of feed in that country is not good enough
from a quality perspective. Furthermore, a lack of
government control and analytical services has
contributed to the current crisis. There is not enough
information about the nutrition content of feeds
consumed by poultry in the country. This is because
there is the possibility that the feeds may contain
contaminants in the form of nutritive elements. So
far, no systematic work has been performed to give an
insight into the proximate and mineral content in
feed available in Bangladesh (Hasan et al.,, 2021;

Rahman, 2014).

Therefore, the present study was conducted to

evaluate the nutritive composition of some
commercial fish feeds and poultry feeds available in
the Bangladeshi market and compares these values

with those declared by the manufacturers.

Material and methods

Collection and preparation of feed samples for
analysis

Feed samples for the present study were collected

from Saheb Bazar, Rajshahi. The collected samples
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were finely ground by a grinding machine and kept in
an airtight container for subsequent proximate
analysis. The proximate analyses give the overall
nutritional composition of the sample in question;
this is briefly complemented by the ant nutrient and
mineral composition of the sample. All reagents used
in the study were of analytical grade from (Merck,
Germany) and reagents were used without further

purification.

Determination of moisture

Moisture content was determined by standard
(AOAC, 2002). 2 gms of the sample were weighed in a
porcelain crucible (which was previously cleaned,
heated to 105°C cooled and weighed). The crucible
with the sample was heated in an electric oven for
about six hours at 105°C. It was then cooled in
desiccators and weighed again. The percentage
moisture in the oil cakes was calculated from the

formula:

(Wi_wz]

0g Moisture = *® 100

Where W1 = Original weight of the sample before
drying; W2 = weight of the sample after drying.

Determination of ash

Ash content in fish feed samples was determined as
described by (AOAC, 2002). About 2 gms of fish feed
samples were weighed in a porcelain crucible (which
was previously cleaned, heated to about 100°C, cooled
and weighed). The crucible with its content was
placed in a muffle furnace for about four hours at
about 600°C. It then cooled in a desecrator and
weighed. To ensure completion of ashing, the crucible
was again heated in the muffle furnace for half an
hour, cooled and weighed again. This was repeated till
two consecutive weights were the same and the ash

was almost white in colour.

Estimation of protein

Protein in the sample was determined by Micro-
Kjeldahl distillation method (AOAC, 2002). The
samples were digested by heating with concentrated

sulphuric acid (H2SO4) in the presence of digestion
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mixture, Potassium sulphate (K.SO,) and copper
sulphate (CuSO,4). The mixture was then made
alkaline with 40 % NaOH. Ammonium sulphate thus
formed, released ammonia which was collected in 4%
boric acid solution and titrated against standard HCI.
The percent nitrogen content of the sample was
calculated the formula given below. Total protein was
calculated by multiplying the amount of percent
nitrogen with an appropriate factor (6.25) ( Rahman
et al., 2019).

1.4% (mLHCI —mLblank) ¥ HClconcentration
Weightof sample (g)

o N =

U Protein = % N X factor (6.25)

Estimation of lipid

Fat determination is one of the key analyses used for
food labelling and quality control. Fat content in the
fish feed samples was determined by petroleum ether
extraction followed by Soxhlet apparatus (AOAC,
2002). For the present study, 5 g of finely ground
sample was taken in a motor and anhydrous sodium
sulphate of twice the weight of the sample was added
into it. Then the mixture was ground until a free-
flowing powder was obtained. Then the powder was
transferred to a thimble and sealed the end.
Extraction thimble with the sample was placed in the
Soxhlet apparatus and fixed a previously dried and
weighed round bottom flask. 200 mL of extracting
solvent (petroleum ether) was added to the flask
containing pumice chips. Then the flask and the
condenser were connected to the Soxhelt extractor.
Sample was allowed to reflux for about five hours.
After the extraction, the flask was removed from the
apparatus and kept in the water bath and then in the
oven (Hasan et al. 2016). Then the flask was cooled
and weight was taken. Percent crude fat was

calculated using the following formula.

(X—F)x100

w
Where, X — Weight of the flask with fat and chips, F —
Weight of the flask and chips, W- Weight of the

sample

% Crude fat =
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Estimation of Iron and phosphorous

The dried samples of fish feed samples were put in a
cleaned, dried mortar separately and were grounded
to fine particles and then sieved using a sieve of
particle size 0.02 mm. 0.5 g each of samples were
measured into a clean dried beaker (100 mL), 5 mL of
aqua regia HCl and HNO3 (3:1) was then added to the
sample for digestion. The samples were allowed to be
evenly distributed in the acid by stirring with a glass

rod and then the beaker was placed on the heater.

The digested sample was filtered into a graduating
cylinder and the filtrate was made up to 50 mL using
distilled water. ThermoSpectronic20, USA, Spectro-
photometer was used to analyse the concentration
(mg/g) of Iron and P in the five different samples of
fish feed samples.

Determination of Phosphorus of fish feed samples
was carried out by following the method Vanado
molybdate yellow colour method (AOAC, 2002). A 10
ml aliquot of previously digested fish feed samples
was pipetted out into a 50 ml volumetric flask. Then
10ml vanado molybdate reagent was added, diluted to
50 ml with DW, mixed well and the intensity of the
yellow colour was read at 470 nm on spectrometer.
The amount of phosphorus was calculated from the

standard graph of phosphorous.

Determination of Iron of fish feed samples was done
by adopting the method Frederick4dSmith, 1952. A 10
ml aliquot of digested fish feed samples was pipetted

out into 50 ml volumetric flask.

Then 1ml hydroxylamine hydrochloride solution and
10 ml ammonium acetate buffer were added. To this
mixture was added 4 ml 1,10-phenalthroline reagent,
mixed thoroughly and allowed 10 minutes for color
development and light red colour was read at 510 nm
on the spectrometer. The amount of iron was

calculated from the standard graph of iron.

Statistical analysis
With the use of OriginPro 2019b Software (2019), we

conducted a one-way analysis of variance (ANOVA)
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where significant effects of the studied parameters

were observed.

Results and discussion
The major nutrient value of fish and poultry feeds
that are considered when formulating diets are crude

protein, moisture, crude fat and crude fibre. The
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results of proximate composition and mineral
contents of fish feeds and poultry feeds analyzed are

shown in Table 1 and 2, respectively.

The results were compared with manufacturers'
labeled values and Bangladeshi standards for fish
feeds and poultry feeds.

Table 1. Proximate compositions and mineral contents of fish feeds (dry wt. basis).

Name of feeds FF-1 FF-2 FF-3 BSV
TR LV TR LV TR LV
Moisture (%) 4.12 + 0.46 4.91 4.05+1.30 3.98 9.0+0.38 9.52 <12
Ash (%) 10.81+0.05 11.13 7.41+£0.05 7.52 9.43+0.02 9.88 <21
Crude protein (%) 28.31+0.41 25.16 32.98+0.45 34.35 23.59+0.69  26.33 =22
Crude lipid (%) 12.0+0.1 9.24 2.5740.02 1.19 2.68+0.03 1.09 >5
Iron (mg/g) 1.2+0.05 1.4 0.45+0.01 0.72 0.64+.005 0.88 -

Phosphorous(mg/g) 13.63+0.02 12.35 11.35+0.05 11.69 11.01+0.01 11.33 >6

All data are presented in Table 1 as mean + standard deviation. FF- Fish Feed, PF-Poultry Feed, BSV- Bangladesh

Standard Value, TR- Test Results, LV-Labeled Values. * The results are significantly different at 0.05 level

(p<o0.05).

Moisture

In general, the moisture content depicts the amount
of moisture content in feeds. Results obtained from
the analysis showed that moisture contents in fish
feeds varied between 4.05+1.30 to 9.0+0.38% (table
1). On the other hand, for poultry feed, PF1 showed
slightly increased moisture content (table 2). The
more moisture is present in feeds, the greater the
chance that fungi and other microorganisms will

contaminate the feeds.

Ash

The ash content of feeds relates to the inorganic
mineral content. As the label indicates, the percentage
of ash represents the mineral content of the feed,
which typically contains minerals such as calcium,
phosphorus, potassium, and magnesium. Results of
analyzed ash contents of the collected commercial fish
samples were in the ranges of 7.41+0.05 to
10.81+0.05 %, as shown in Table 1. All the feed
samples showed ash content in the range of

Bangladesh standard values.

Crude protein

Crude protein is one of the most important nutrients

to quantify in a prospective feed because it is one of
the most costly to supply and a deficiency of protein
has a drastic effect on growth and production.
Protein is usually the first nutrient to be considered,
and the level of energy in the diet is adjusted to
provide an optimal ratio. Protein must be balanced
with essential amino acids. The protein content is
used by manufacturers to determine the amount of
carbohydrates in food. Measuring crude protein levels
is a common practice in the fields of animal
husbandry and food science. Fish and poultry are
mainly composed of protein. Animal sources contain
more protein than plant sources. Various diets are
commonly utilized, depending on the fish and
poultry's production stage. Results of analyzed crude
protein contents in fish feed were highest in FF2
(32.98+0.45%)
(23.59+0.69%). Whereas, for poultry feed, crude

sample and lowest in FF3
protein contents in PF1 and PF2 are 14.04+0.03%
and 13.89+0.46% respectively even though there were
remarkable differences between the analyzed and
company declared protein values. In addition, all the
fish feed samples showed crude proteins within the
Bangladesh standard range, but the poultry feeds

showed proteins below the Bangladesh standard
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values. The crude protein content is very vital for
animal growth. In feeds, high crude protein
concentrations are crucial for the many types of
livestock (fish, poultry) that feed on them. When the
crude protein percentage is low, the digestive bacteria
are not able to maintain adequate levels to digest the
feeds.

Crude lipid
Considering that lipids contain concentrated energy,

their inclusion in a diet is known to affect growth rate
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and feed efficiency, but they are also known to affect
diet palatability, feed dustiness, and pellet quality.
Various fish feeds had different crude lipid contents
analyzed. Among fish feed samples, FF1 had a very
high crude lipid content (12.0+0.1%) while FF2 and
FF3 had crude lipid contents below Bangladesh's
standard. Furthermore, poultry feed samples were
also found to have a lipid content below the
Bangladesh standard value. In contrast to the
company-declared crude lipid value, the analyzed

crude lipid value was different.

Table 2. Proximate compositions and mineral contents of poultry feeds (dry wt. basis).

Name of feeds PF-1 PF-2 BSV
TR LV TR LV
Moisture (%) 11.02+1.52 12.33 6.13+0.28 6.59 <10
Ash (%) 8.81+0.03 8.56 8.97+0.05 8.66 -
Crude protein (%) 14.04+0.03 18.47 13.89+0.46 18.88 >18.70

Crude lipid (%) 1.99+0.02 0.88 2.89+0.02 1.18 5-7

Iron (mg/g) 0.50+0.01 0.61 0.28+0.05 0.45 0.035 - 0.06

Phosphorous(mg/g) 7.89+0.05 7.41 1.0+0.05 2.18 >6.5

All data are presented in Table 2 as mean + standard deviation. FF- Fish Feed, PF-Poultry Feed, BSV- Bangladesh

Standard Value, TR- Test Results, LV-Labeled Values. *The results are significantly different at 0.05 level

(p<o0.05).

Iron and Phosphorous

Minerals within animals function as structural
components of organs and tissues, as cofactors or
activators in enzyme and hormone systems, as
components of body fluids and tissues (where they
maintain osmotic pressure, acid-base balance,
membrane permeability, and tissue irritability), and
as cell regulators. The analyzed Fe (III) mg/g and P
mg/g contents of the different fish and poultry feeds
are shown in table 1 and table 2 respectively. We
found that iron and phosphorous in fish feeds ranged
from 0.45+0.01 to 1.2+0.05 mg/g and 11.01+0.01 to
13.63+0.02 mg/g respectively and were within the
standard range. For poultry feeds, PF1 had good iron
and phosphorous contents, but PF2 had values that

were lower than Bangladesh's standard values.

The nutrient balance of feed influences feeds
utilization and growth of fish (Lall and Tibbetts

2009). It is essential to know the nutritional

requirements, particularly for protein, lipid and
energy of optimum growth of a fish species, as well as
in formulating a balanced diet (Murai 1991). There is
no reliable published information on the chemical
composition of commercial fish feed and feed
ingredients in Bangladesh (Kader, Hossain, and
Hasan 2005). Protein is the major growth-promoting
factor in feed. The protein requirement of fish is
influenced by various factors such as fish water
temperature, feeding care, availability and quality of

natural foods.

This study showed that different fish meals were
found to have different percentages of chemical
composition, which does not look similar to the
labeled on manufacturer’s proximate composition of
feeds and the results found in this study was nearly
similar to Bangladesh's national fish feed ingredients
standards (MoFL 2011) and animal feed ingredients
standards (MoFL 2013).
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In respect of fish producers of Bangladesh, good
quality and low-cost fish feed is the most important
demand of farmers to reduce production costs. So, a
lack of knowledge and information makes them
uncertain about the application of these feeds. The
present study attempted to collect this information.
The existing information about the composition and
nutritive value of the poultry feed permits the poultry
farmers to select the better choice of feed and its ratio
for the better growth and health of the poultry based

on cost, palatability and energy.

Conclusion

The growth, health, and reproduction of fish and
poultry are very dependent on the availability of
adequate nutrients, both in quality and quantity,
regardless of the culture system in which they are
raised. Feeds of different feed manufacturers have
varied between analytical and manufacturer values of

different nutritional compositions.

There were significant variations among the various
means of the feed samples at P<0.05. This study
revealed that most of the feed samples differed from
the mean recommended values by the Bangladesh
standard values.

The enforcement of standards and frequent
monitoring of feeds by the appropriate government
regulatory agencies are recommended for ensuring
the quality and standardization of feeds that meet the

nutritional requirements of fish and poultry.
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