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been paid on their role in aquaculture
enhancement, nutrition, processing, biology, captive
breeding, livelihood security and conservation
needs. SIS because of their comparatively small
size were not regarded as economically important
fish, although, they have positive nutritive and
economic values26,28, and can play a more
significant role in the national food economy. So it
is essential to know the proximate composition of
the SIS to report their nutrient composition from the
public health point of view. Proximate composition
is the analysis of water, fat, protein and ash contents
of fish12. However, these values vary considerably
within and between species, size, sexual condition,
feeding season and physical activity53.Dried fishes
are often an alternative to fresh fishes in many
places34.Dried fish are particularly rich in Ca and
other micronutrients17.Therefore, the aim of this
study is to evaluate the biochemical composition
and nutritional quality of high valued dried SIS for
human welfare.

Basic knowledge about the nutrient quality
is not only important to know its nutritive value, but
also for its better processing and
preservation40.Therefore, in view of these facts, the
present study was carried out to assess the
proximate and mineral compositions of four cyprinid
food fishes viz. S. bacaila, A. morar, A. molaand P.
sophore with the objective of enhancing the scope
for their utility from the public health point of view.

Materials and Methods
The details of material used in the studies

and methods employed for the analysis of data are
presented as following:

Collection of the fishes and location of the
experiment

The experimented fishes were collected in
fresh condition from different fish markets (where
maximum catch of SIS comes from river Ganga) of
Varanasi city; Uttar Pradesh (25Ú 21’ N, 83Ú 1’ E
and about 76 m above mean sea level) situated in
the eastern gangetic plains of India. Soon after
collection the fishes were brought to the department
of zoology, Banaras Hindu University.

Identification of selected species

Identification of fish specimens were carried
out following9,14,15,53. On the basis of present studies
four small indigenous fish species (SIS) were
analyzed for nutritive value and mineral content.

Preparation of fish sample:

All the collected samples washed for foreign
material under running tap water and then excess
water will wipe off by simple blotting. Samples will
be then dried directly under sun in protected area
up to 4-7 days. During sun-drying, they were kept
covered by dense meshed nylon or mosquito net
to avoid outside contamination and prevent bird
attack and fly infestation. Daily weight will be
recorded till the constant weight of the dried fish is
attended indicating the complete drying process.
Dried fishes will be grinded into powder form and
will be stored in separate air tight jars with proper
labeling for further analysis.

Proximate composition

The determination of proximate composition
was analyzed chemically7 while the mineral
percentage was determined by using (AAS) Atomic
Absorption Spectrophotometer.

Estimation of moisture:

About 5 gram of fairly grinded samples were
taken into each known weight crucible and weighed
in a digital balance (Citizon, MP-5000). The samples
were allowed to dry into the oven (super delux model,
NSW-143Narang)at 105ºC for about 8 to 10 hours
until a constant weight was reached and cooled in
desiccators and were weight again.

Calculation:

       weight loss
% of moisture = x 100
                                       orignal weight of
                                        sample taken

Estimation of Crude protein:

Crude protein content was determined7.
Approximately,2.0 ± 0.01 g of moisture free sample
was weighed and digested along with conc. H2SO4
and a pinch of digestion mixture (NaSO4: CuSO4 at
the ratio of 9:1) in a Kelplusdigestor (Kelplus KES
12 L Pelican Equipments, Chennai, India.) at 350oC
for 4 h until the sample became colorless. The
digested sample was diluted to 100 ml in a
volumetric flask with distilled water. About 5 ml of
aliquots was distilled for 10 min with 40 % sodium
hydroxide in a Kelplus distillation apparatus
(KelplusDistyl EM VA, Pelican Equipments,
Chennai, India.) and the distillate was collected in
2% boric acid solution containing mixed indicator.
The nitrogen content was determined by titration
against standard N/70 H2SO4 solution. The crude
protein content was then calculated by multiplying
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with the factor 6.25.

Calculation:

% of N2 = (Titration reading-blank reading) ×
Strength of Acid × 100/5 × 100/ weight of the sample.
For most routine purpose the % of protein in the
sample is then calculated by multiplying the % of
N2 with an empirical factor 6.25 for the fish.

% of the protein = % of total N2 × 6.25

Estimation of Crude fat:

Crude fat content was determined7.
Approximately, 2 ± 0.2 g of moisture free sample
was placed individually in a thimble and kept in the
pre-weighed extraction flask. The flask was filled
with 2/3 volume of petroleum ether and the
apparatus (Pelican Equipments, Chennai, India)
was assembled. Extraction was carried out for
about 2 h at 200°C. After the extraction, excess ether
was carefully collected and the residual ether was
evaporated to dryness. The difference between the
initial and the final weight gave the crude fat content.

Calculation:

    Weight of residue
% of Fat = x 100
                          Weight of sample taken

Estimation of Ash:

Ash content was determined as the
inorganic residues such as oxides, sulphates,
silicates and chlorides left behind, in the dry
muscle based on the standard method7.
Approximately, 2 ± 0.2 g of moisture free sample
was taken individually in a silica crucible and kept
for charring on hot plate now the sample was placed
in the Muffle furnace set at 550ÚC for 12-15 h. The
difference between the initial and the final weight
gave the crude ash content.

Calculation:

                  Weight of ash
% of Ash content = x 100
                                   Weight of sample taken

Gross energy:

The gross energy content was calculated
from the chemical composition using values of 5.65
and 9.45 Kcal/g for protein and lipid
respectively20.The data are expressed in Kilojoules/
gram (1 Kcal = 4.184 KJ)

Mineral analysis:

Calcium and phosphorus were determined
using (AAS) Atomic Absorption Spectrophotometer7.

Results and Discussion
Biochemical composition of flesh is a good

indicator for the fish quality21.Physiological condition
and habitat of fish was studied1,42,26. Fish of various
species don’t provide the same nutrient profile to
their consumer25 and even within the same species
from one individual to another. The body
composition of fish seems to depend on sex,
season and diet52.

The taxonomic position of studied species
has been given (Table-1). All the studied species
were belonging to the order cypriniformes. A. mola
and A. morar are herbivore while S. bacaila and P.
sophor are omnivore in nature13,37.

Proximate composition

The proximate composition of sundried SIS
is presented in Table-1. All proximate components
and minerals were analyzed in duplicate and
presented here as the mean. Depending on the
species, results showed variation in proximate
composition and in mineral content present in the
dried samples (Fig. 1).

The moisture content was estimated as
6.01%, 7.42%, 5.98% and 5.69% in S. bacaila, A.
morar, A. mola and P. sophor respectively. The result
of the present study reveals that the highest
moisture content was found in A. morarand lowest
was recorded in P. sophore as shown in Table 2.
Fish flesh in fresh condition contains up to 20-30%
protein, 70-80% water, 2-12% lipid35. The
percentage of water is good indicator of its relative
contents of energy, proteins and lipids. The lower
the percentage of water would be greater the lipids
and protein contents and higher the energy density
of the fish16.

Knowledge of the moisture content of food
items gives useful hints of existing qualities and
susceptibility to fungal infection. Generally no
microbe could grow in dried products with moisture
content below 15%21. The high moisture content
would increase the deterioration level of fish when
kept for a long time. This is because micro-
organisms would be highly active with high
moisture content35. The sun dried SIS contain an
average of 10-20% moisture24.The moisture content
had ranged from 19.17 to 23.12% in three dried
fish species36. The market samples of sun-dried G.
chaprahad moisture ranging from 9.61 to 18.64%10.
The range of moisture content of fourteen dried
fishes 18.23 to 23.61% reported8. Moisture content
varied 11.65%-13.50% in seven dried SIS49. In our
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TABLE-1: Proximate composition (%), mineral composition (%) and gross energy (KJ/g) of SIS (on dry matter basis)

SIS Dry Matter Moisture Protein Fat Ash Fiber Ca P Gross energy

S. bacaila 93.99 6.01 52.32 29.76 13.52 0.35 3.17 1.93 24.13

A. morar 92.58 7.42 60.79 24.53 15.81 0.09 4.72 3.06 24.07

A. mola 94.02 5.98 56.44 29.39 11.52 0.18 3.21 1.54 24.96

P. sophore 94.31 5.69 56.78 15.56 17.96 0.14 5.87 2.91 19.57
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study, the moisture content was found to be low
5.69 to 7.42% which is close to the findings of30 in
traditionally dried rui fish (9.07%). The variation in
data may be due to geographical differences, food
habits, season, Sex, habitat etc.

Protein forms the largest quantity of dry
matter in fish48. The highest percentage of protein
was reported in A. morar (60.79%) and lowest in S.
bacaila (52.32%). Our results are very much similar
to other studies. Normally sun dried fishes contain
60-80% protein24. Protein contents are relatively
high in studied species indicating that fish are good
source of protein. Therefore, these fishes are likely
to be a good source for meeting our daily protein
needs. Adults, pregnant and lactating mothers
required 34-56g, 13-19g and 71g protein daily
respectively51.Higher protein content in fish has
been observed by several workers. Protein content
varied widely from 17.2-78% in 23 dried fish
species29. Protein content varying between 40.69
to 66.52% in fourteen dried fish species8 and 53.45-
76.39% in five dried fishes20.

Fat generally varies much more widely than
other proximate components of fish, and usually
reflects differences in the way fat stored in particular
species but may also be affected by seasonal/
lifecycle variations and the diet/food availability of
the species at the time of sampling2.For example,
bottom dwelling species such as the indigenous
major carps are typically lean fish, storing fat in the
liver whereas; migratory fish such as Ilish have a
higher content of dark muscle which tends to be
rich in fat4. Processing of fish for consumption
involves removal of head and viscera. These
byproducts of fish are expected to be rich in lipids
and proteins. Fish head can be a good source of
PUFA50.

From the study it has been found that the
range of lipid in studied species varied from 15.56-
29.76%. Our result very much similar to dried L.
bata (13.77-14.01%) reported38.

Carbohydrates and non-protein compounds
are presented in negligible amount and are usually
ignored for routine analysis of fish12. In the present
study very low fiber content was recorded in the
studied SIS 0.09-0.35%.

Ash content range from 11.52-17.96% and
is positively related to mineral content of the fish
species. It is the inorganic residue that is left after
the organic material has been burnt off3.Higher ash
content may be due to inclusion of bones as edible

parts which would lead to higher ash content in
these species.In Labeo bata38 also find similar ash
percentage varied within 16.37-16.95%.As the edible
parts of large fish do not include the bones, viscera
and organs, the micronutrient content is much lower
than that of small fish31.

Minerals constitute the micronutrients serve
as the components of many enzyme activities by
which the human body acquires and utilized food
to maintain health and physical activity5.Minerals
such as calcium and phosphorus are closely related
to metabolism especially in bone formation and
the maintenance of acid- base equilibrium in fish.
Minerals such as Ca and P are closely related to
metabolism especially in bone formation and the
maintenance of acid-base equilibrium in fish.
Almost 99% calcium and most of the phosphorus
(80%) in the body are in the form of bones, teeth
and scales. The remaining small portions are
widely distributed throughout the organ and
tissues27.Since these species are normally cooked
and eaten whole, with organs and bones, play a
critical role in micronutrient intakes, as most
micronutrients are concentrated in these parts33 they
contain very large amounts of calcium as well as
some iron and zinc43.  Small fish with bones may
be an important source of calcium in human diets.
The results of the calcium (Ca) and Phosphorus
(P) content of four SIS are shown in Table-1. The
highest calcium content was found in P. sophore
(5.87%) and S. bacaila showed the lowest value
(3.17%). Phosphorus was in the range of 1.54-
3.06%. Phosphorus helps in the activity of
adenosine polyphosphates and phospholipids41.
As would be expected, Ca and P contents were
much higher in species in which bones are
commonly consumed and included in the edible
part18,33,41,43. The high Ca content of SIS was also
reported43 A. mola (853 mg/100 g), P. ranga(955
mg/100 g) and E. danricus (891 mg/100 g). Ca
content 1.06 to 1.26% in 5 minor carpsreported54.
Ca and P content of SIS was 0.85 and 3.20% and
1.01 and 3.29% respectively27 which is more or less
similar to the values obtained in the present study.

The gross energy content of small
indigenous fish species in the present study ranged
between 19.57 to 24.96 KJ / g. The high calorific
value could be attributed to high fat content32.The
calculated gross energy content of S. bacaila, A.
mala, A. morar and P. sophore were more or less
similar27.
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Fig. 1 : Proximate composition and mineral content of different SIS
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Conclusion
This investigation provides practical and

useful information on the nutritional quality aspects
which will be valuable for nutritionists, the fishing
industry and investigators for who are interested in
developing them into high-protein foods.Necessary
steps should be taken to increase the production
of the species by aqua farming and proper
management of natural habitat of the species.
Artificial breeding of the species can increase the
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