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Abstract: The present study was aimed to evaluate the amount of crude protein and amino acids found in the
scales of Labeo rohita belongs to the family Cyprinidae and are commonly known as ‘Rohu’. About eighteen
amino acids were analyzed in the present study. The obtained results revealed that the scales of Labeo rohita
contain 82.29 % of crude protein (CP) on dry weight basis. Among all the evaluated amino acids, both glycine
and proline were present in highest concentration as compare to the other amino acids, while Cysteine,
methionine and tryptophan were totally absent in the crude protein extracted by scales of Labeo rohita.
Thus, it had been concluded that scales of Labeo rohita are rich source of protein and certain essential and
non-essential amino acids that later could be extracted and used in the production of certain products for

pharmaceutical and cosmetic industries.
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INTRODUCTION

The body of the fish is covered with tough stiff
protein made structures called scales, which protect the
fish from being injured by sharp objects in their natural
environment and also from the attack of certain diseases
and predator [1-3]. They also help in locomotion [4-5].
Scales display a wonderful combination of flexibility,
strength and resistance. Fish scales are variable in their
size, shapes, composition and arrangement among the
different fish species or even a single fish also contain
great variations in the scale microstructures that are found
in the different body regions[4, 6-7].

According to the several previous investigations,
fish scale is consists of 40-80% protein and 16 to 59%
minerals on dry weight basis [8-10]. About 70% of organic
portion of scale is consists of only collagen protein [11].
In addition, one more protein named as ichthylepidin had

also been reported in the scales of cartilaginous fishes for
about 24% on dry weight basis [12].

Labeo rohita is belongs to the family Cyprinidae,
which is included in the major carps of India and
commonly used as food fish throughout the world.
Labeo rohita is commonly cultured fish species that
contributes about 35% of the total carp fish production in
India [13]. Among other cyprinids, it is very appetizing
and prominent fish species among other Indian major
carps [14]. It is widely abundant fresh water fish species
that occurs throughout the world [15]. Labeo rohita is
selective in its feeding habits as it gives partiality to
plants and animal protein diet [16]. Only cycloid type
scales are observed on Labeo rohita, which contain
irregular dorsal and smooth ventral surfaces [17].

As large amount of waste materials in fish market is
generated by fish scales, because their processing is a
serious problem due to their hard structures [18].
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But nowadays, like other animal wastes, fish scales have
been used commercially for the production of important
materials in various fertilizers, pharmaceuticals and
cosmetic industries, because they are cheap and rich
source of protein and certain essential amino acids
[1-3, 7]. In this regards, our present study was conducted
to estimate the amount of crude protein and amino acids
in the scales of Labeo rohita in order to evaluate that
whether its scales can be cheap and rich source for
essential and non-essential amino acids. This information
could be valuable in the production of certain materials in
industries  such fishmeal, organic fertilizers,
this
investigation could be an initiative for the usage of crude
protein and amino acids obtained from fish scales for

valuable purposes.

as,

pharmaceuticals and cosmetics. Furthermore,

MATERIALS AND METHODS

Fish Sampling: About 20 fish specimens of Labeo rohita
were collected from the local market of Korangi fish
harbor, Karachi on 15" March 2014. These specimens
were instantly transferred to the laboratory of the
department of Zoology, University of Karachi. Scales
samples were obtained through direct scrap from the fresh
and healthy specimens of Labeo rohita. Scales were air
dried for two days to obtain constant weight. Then these
dried samples of scales were converted into powder form
in mortar, which was then later utilized to calculate the
concentrations of crude protein and amino acids.

Crude Protein Analysis: The amount of crude protein in
the scales of Labeo rohita was determined by using
micro-Kjeldhal method followed by Zubia et al. [3, 7].
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Amino Acid Analysis: Liquid chromatography was done
for the evaluation of amino acids in the scales of Labeo
rohita on the Amino Acid Analyzer by using the method
followed by Zubia et al.[7].

RESULTS AND DISCUSSION

In the present study, the amount of crude protein and
amino acids in the scales of the Labeo rohita and were
presented and recorded in Tables 1-2 and Figure 1,
respectively.

Crude Protein Content (CP): The obtained result
revealed that the concentration of crude protein in the
cycloid scales of Labeo rohita was found to be 82.29% on
dry weight basis, which was found to be high as compare
to those of Silver carp, Hypophthalmichthys molitrix
(43.43%) and low as compare to blue tilapia, Oreochromis
aureus (88.65%) as previously reported by Zhang et al.
[19] and Zubia et al. [3]. Furthermore, our present study
was also indicating that though Labeo rohita scales were
also rich source of protein content but variations in the
protein content in the scales obtained from the different
fish species might be due to their different feeding habits,
seasons, age, size, stages of growth as well as the habitat
of fish as previously reported by Saraswat [20].

Amino Acid Contents: Methods used for the analysis of
amino acid contents of the scales of Labeo rohita allows
to determine the concentration of eighteen amino acids.
During the evaluation process, amount of amino acid in
hundred gram of crude protein was calculated and
represented in the Table 1. Among these eighteen
extracted amino acids, threonine, valine, methionine,

ASP THR SER GLU PRO GLY ALA CYS VAL MET ILE LEU TYR PHE HIS TRP LYS ARG
Amino acids {AA)

Fig. 1: Amount of cruid protein and amino acids in the scales of labeo rahita
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Table 1: The concentration of amino acids in 100 grams of crude protein
in the scales of Labeo rohita.

Amino acids Code Amino acid per 100 gram of crude protein (CP)
Aspartic acid ASP 7.62
Threonine THR® 2.09
Serine SER 2.63
Glutamic acid ~ GLU 7.07
Proline PRO 14.57
Glycine GLY 24.04
Alanine ALA 8.25
Cysteine CYS ND
Valine VAL? 1.54
Methionine MET* ND
Isoleucine ILE® 1.46
Leucine LEU® 1.88
Tyrosine TYR 1.05
Phenyalanine PHE* 1.39
Histidine HIS® 1.75
Tryptophan TRP* ND
Lysine LYS? 7.54
Arginine ARG 8.25
Total 91.14

Note: *shows essential amino acids.

Table 2: Total concentrations of Essential (EAA) and non-essential amino
acid (NEAA) contents in the scale protein of Labeo rohita on dry

weight basis

Amino acid (AA)

Total amino acid (TAA)
Total non-essential amino acids (TNEAA)
Total essential amino acid (TEAA)

-With Histidine

-Without Histidine

Amount of amino acids per 100 gram of crude protein (CP)
91.14
73.48

17.65
15.9

isoleucine, leucine, phenylalanine, histidine, tryptophan
and lysine were essential amino acids. The results of the
present study revealed that Rohu scales contain about
91.14 grams amino acids in hundred grams of crude
protein (CP) on dry weight basis. Among all the eighteen
analyzed amino acids, glycine shows the highest value
that is 24.01g/100g crude protein, while cysteine,
methionine and tryptophan were totally absent in the
crude protein extracted from the scales of Labeo rohita.
In the present study, the concentration of glycine
and proline was high, which was in accordance with Zubia
et al. [3, 7] who observed the similar results for the mullets
and blue tilapia species. The investigations conducted by
Bin Wang et al. [19] also showed the highest amount of
glycine in the scales of Croceine Croaker (Pseudosciaen
acrocea). Such highest amount of glycine and proline
revealed that these two amino acids are responsible for
collagen formation [20], therefore, scales of Labeo rohita
was found to be contain highest collagen content.
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While in contrast, very less amount of serine, threonine,
leucine, histidine, valine, isoleucine, phenyalanine and
tyrosine were also extracted from its scales. The presence
of amino acids like tyrosine, histidine and tryptophan in
least amount was actually indicating the occurrence of
type I collagen in scales of this species [5, 21-22].

CONCLUSION

From the obtained results, it had been concluded that
revealed that though fish scales that were considered as
a waste materials that are the major constituents of
environmental pollution, but now after the analysis
organic and inorganic components of fish scales revealed
that fish scales can also be utilized as rich source of
protein and certain amino acids as well as important
minerals. Moreover, such information’s will be valuable
for the promoting the use of fish scales as animal
derivatives in the preparation of various materials for
fertilizers, cosmetics and pharmaceutical industries in the
future.
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