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Abstract: Background: Fish are poikilothermic and live
permanently immerse in water, they are directly affected by
changes in ambient medium. The variable undergoing change may
be variation related to protein content or other chemical
constituent of the body.

Aim: The aim of the study was to assess the protein content in fish
from different location and also it’s differently expression of
protein.

Design: A commercially available carp (L. rohita, L. boga and C.
catla) was collected from Hajo pond and Brahmaputra River at
Guwahati in Assam district. The samples were then subjected for
qualitative test and quantitative test by Lowry estimation and
Bradford estimation. A comparative analysis of the tissue protein
was done using SDS-PAGE to see differently expressed proteins in
the fish samples.

Result: Lowry estimation of fish sample from Brahmaputra and
Hajo pond showed 0.94mg/ml,0.936mg/ml for L. rohita,
0.94mg/ml,0.90mg/ml for C. catlaand 0.98mg/ml, 0.92mg/ml for L.
bogarespectively. Bradford estimation of fish from Brahmaputra
and Hajo pond show 0.99mg/ml, 0.97mg/ml for L. rohita
0.95mg/ml,0.90mg/ml for C. catla and 1mg/ml, 0.919 for L. boga
respectively. The SDS-PAGE also showed many striking variation
in number, density.

Conclusion: The result revealed that, Brahmaputra river fish
show more protein content than Hajo pond fish. The SDS-PAGE
also reveal that expression of protein band is depleted in Hajo
pond fish compare to Brahmaputra River fish, the depletion of
protein may be due to different diet and environmental condition
that they adopt itself to the change metabolic system which might
lead to degradation process like proteolysis and utilization of
degraded products for increased metabolism.

Keywords: Lowry estimation, Bradford estimation, SDS-PAGE,
proteolysis.

1. Introduction

Fish and aquaculture products supply an important amount
of animal protein as well as valuable nutrition to the diet. Fishes
contains good quality, balanced and digestible protein.
Commercially available carp (L. rohita, L. boga and C. catla)
which are widely consumed by people are common Indian
major carp found in lakes, streams and river. This carps are
highly rich in protein and play a major nutritional role. However
with increasing agricultural practices, development of various

type of industries, increase in human population especially in
urban centres brings undesirable changes in the environment,
which could affect the biotic composition of the ecosystem.
Fish growth is influence by number factors including food,
space, salinity, season and physical activity (M. Ali et al.,
2005). The variable undergoing change may be variation relate
to protein content or other chemical constituent of the body
(Weatherly and Gill, 1987). Proximate body composition
analysis is a good indicator of the physiological condition of a
fish but it is time consuming to measure (M.Aliet al., 2005).
Carbohydrate and other non-protein compounds are present in
negligible amount and are usually ignored for routine analysis
(Cui and Wootton., 1988). Protein content, which is important
component, tends to vary little in healthy fish (Weatherly and
Gill, 1987). It is crucial to note that all research related to
proteins increase our understanding of their levels, interaction,
functions, modifications, regulations, and localization in cells.

Proteins are the polymers of amino acids. They are complex
organic compound containing nitrogen, hydrogen, carbon and
oxygen. Qualitatively they can be confirmed by several tests.
Due to the presence of characteristic side chains in them, certain
amino acids exhibits typical colour reactions or either
coagulation or precipitation that forms the basis for their
identification. Proteins respond to some colour reactions due to
the presence of one or more radicals or groups of complex
protein molecule. Coagulation of protein is caused by the
denaturation of protein structure by heat or acids and the
precipitation is cause by reagents like alcohols, alkaloids, salts
etc. (Dr.A.C.Deb, concept of biochemistry). Also in this
experiment, concentration of protein is estimated among the
fishes collected from different location base on the principle of
Lowry and Bradford. Lowry Principle lies in the reactivity of
peptide nitrogen with alkaline copper sulphate solution and
folins reagent giving blue colour according to the concentration
of protein. The absorbance is read at 660 nm. (Gary L.Peterson,
1977). And Bradford estimation is based on protein binding
with coomassive brilliant blue dye and reading the absorbance
at 595 nm.The result give us how much protein is present in the
sample or to measure the concentration or amount of protein in
fish muscle samples. Quantitative evaluation of proteins can be
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accomplished with protein profiling, which shows us a unique
patterns expression (healthy fish and toxic exposed fish).
Tissue proteins of aquatic animals under toxic stress are also
known to play a pivotal role (Venkataramana, Sandhya 2006).
In an electric field, protein move towards the electrode of
opposite charge. The rate of which they move is governed by a
complex relationship between the physical characteristic of
both the electrophoresis system and the proteins. Factor
affecting protein movement involve size, shape and charge of
proteins (Garfin 1990). Proteome study of fish can help to
identify protein and enzyme that are responsible for increasing
meat yield, the commercially important fish vitamins and
unsaturated fatty acids, as well as treatment of fish disease.
Since protein are the main functional entities of the cell they
should be expected to provide the most relevant information
regarding cellular function (SerginScobioalaet al.,2005).

2. Methodology

A. Study setting

The present study was carried out in well-equipped
Biochemistry and CIF laboratory of Assam down town
University.

B. Preparation of extract

The collected fish sample was transported to the laboratory
packed in polythene bag keeping at -4 degree and after which
wash with deionise water. The tissue protein from L.rohita L.
boga and C.catla was extracted by boiling the muscle tissue for
15 minutes in deionise water. 20 gram of boiled muscle tissue
was crushed with mortar and pestle in 100 ml of phosphate
buffer (ph-6.5). The crushed tissue muscle was centrifuge at
10000 rpm for 10 minutes. The supernatant was collected which
will be used for further investigation (Blanchard JS 1984).

C. Qualitative test for protein
Preliminary protein test was done by using qualitative test to
detect the presence of peptide linkage, aromatic amino acids of
protein by:
e Biuret test. (concept of biochemistry, theory and
practical by Dr.A.C.Deb 1999)
e Ninhydrin test.(concept of biochemistry., Dr. A. C.
Deb)
e  Xanthoproteic reaction. (Concept of biochemistry)
e  Sulphur reaction. (concept of biochemistry., Dr. A. C.
Deb)
e Coagulation test with con. HNO3. (concept of
biochemistry., Dr. A. C. Deb)
e Precipitation by neutral
biochemistry., Dr. A. C. Deb)
e Precipitation by alcohol. (Concept of biochemistry,
theory and practical by Dr. A. C. Deb 1999)

salts.  (concept of

D. Qualitative test for carbohydrates and lipid
Preliminary carbohydrate test was done for the presence of

monosaccharide, reducing and non-reducing sugars by:

e Molisch test: (AmalAlmari qualitative analysis of
carbohydrate 1)

e Benedict’s test:(AmalAlmari qualitative analysis of
carbohydrate 1)

e lodine test: (AmalAlmari qualitative analysis of
carbohydrates 1)

e Preliminary lipid test was done for the presence of
lipid by.

o Emulsification test:(Lieberman Burchard, qualitative
test for protein 3)

E. Quantitative test
1) Quantitative test for protein

Standard quantitative test was done for the estimation of total
protein content in the sample.

e Lowry estimation of protein. Principle lies in the
reactivity of peptide nitrogen with alkaline copper
sulphate solution and folins reagent giving blue colour
according to the concentration of protein. The
absorbance is read at 660 nm (Gary L. Peterson 1977)

e Bradford estimation of protein: The principle of this
assay is that the binding of protein molecules to
coomassie dye under acidic conditions result in a
colour change from brown to blue. The absorbance is
read at 595nm (Gary L. Peterson 1977).

2) SDS-page analysis of the extract

The tissue protein extracts obtained from the L. rohita, L.
boga and C. catla was subjected to sodium dodecyl sulphate-
polyacrylamide gel electrophoresis to resolve the proteins and
to analyse the protein(s) expression (Hames BD et.al., 1990).

3. Observation and result

1) Observation and result for qualitative test for protein.

The preliminary qualitative test was done to assess the
presence of protein. The presence of protein was determine in
Labeorohita, Labeoboga and Catlacatla collected from
Brahmaputra river and Hajo pond as shown in the figures
(Table 1).

2) Observation and
carbohydrates.

The preliminary qualitative test was done to assess the
presence of carbohydrate in the fish sample shown in table 2
Observation and result for qualitative test for lipids. The
preliminary qualitative test was done to assess the presence of
lipids in the fish sample shown in table 3.

3) Observation and results for quantitative test for protein
concentration by lowry method

As shown in table 4, the two different location fish show
variation of total protein (mg/ml) in body muscles of selected
fishes Labeorohita, Labeobogaand Catlacatla. The total
protein (mg/ml) content in the body muscle of Labeorohit
arranged from 0.94 to 0.93 mg/ml collected from Brahmaputra
River and Hajo pond respectively. Also for Catlacatlait ranged

result for qualitative test for
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Table 1
Qualitative test for protein
S.no Test Brahmaputra river Hajo pond
L. rohita | L.boga | C.catla | L.rohita | L.boga | C.catla
1 Biuret test + + + + + +
2 Ninhydrin test + + + + + +
3 Xanthoproteic test + + + + + +
4 Sulphur reaction + + + + + +
5 Coagulation test + + + + + +
6 Precipitation by salts + + + + + +
7 Precipitation by alcohol + + + + + +
+: positive result
Table 2
Qualitative test for carbohydrate
Sr.no | Test Brahmaputra river Hajo pond
L. rohita | L.boga | C.catla | L.rohita | L. boga | C.catla

1 Molish - + + - + +

2 Benedict - - -

3 lodine - - -

+: Positive result
-: Negative result

from 0.94 to 0.90, Labeobogafrom 0.98 to 0.92 from
Brahmaputra River and Hajo pond respectively.
4) Observation and results for quantitative test for protein
concentration by bradford method

As shown in table 5, the two different location fish show
variation of total protein (mg/ml) in body muscles of selected
fishes Labeorohita, Labeobogaand Catlacatla. The total protein
(mg/ml) content in the body muscle of Labeorohitaranged from
0.99 to 0.97 mg/ml collected from Brahmaputra River and Hajo
pond respectively. Also for Catlacatlait ranged from 0.95 to
0.90, Labeobogafrom 1 to 0.91 from Brahmaputra River and
Hajo pond respectively. The total protein (mg/ml) content in the
body muscle of all the three fishes collected from Brahmaputra
River ranged from 0.94 to 0.98mg/ml from Lowry estimation
and 0.95 to 1mg/ml from Bradford estimation. Also for Hajo
pond fishes the value range from 0.92 to 0.93 from Lowry
estimation and 0.90 to 0.97 from Bradford estimation. The
result obtains from the above shows that the Brahmaputra River
fishes show more protein concentration in it body as compare
to the Hajo pond fishes.
5) Observation and result of SDS-PAGE.

After the completion of SDS-PAGE, the following
expression of protein was observed as shown in Fig. 2. below.

B. Discussion

Proteins are the most important constituents of animal
tissues, as they play an important role in spare energy. Tissue
proteins of aquatic animals under unfavorable condition also
play a pivotal role in the activation of compensatory
mechanisms (VenkataramanaSandhya 2006).As per the result
obtained on the total protein content in the selected fish species
L. rohita, C. Catlaand L. boga from different location. There is
significant difference in total protein content (mg/ml) in the
body muscle of Hajo pond fish and Brahmaputra River fish as
given in the above table 4 and 5. From the above result, the
Hajo pond fish show less concentration of protein as compare
to Brahmaputra river fish. The Hajo pond fish protein

concentration is depleted due to physiological strategy played
by animal to adopt itself to change metabolic system. The
highest protein content was observed in Labeoboga collected
from Brahmaputra River ranging from 0.98mg/ml to 1mg/ml.
The lowest protein content was observed in Catla catla collected
from Hajo pond ranging from 0.9mg/ml to 0.905mg/ml. The
expression of protein by the SDS-PAGE also shows many
striking variation between the two location fish species. The
expressions of comparative protein analysis in fishes were
investigated by various authors and correlated their results,
which are summarized below. The quantity of protein is
dependent on the rate of protein synthesis, or rate of its
degradation. The quantity of protein may also be affected due
to impaired incoperation of amino acids in the polypeptide
chain (Singh et al., 1996).

(@ (b)

. s
’

.

A -

e

Fig. 1. Photographic representing presence of protein in the sample. (a)
Biuret test (b) Ninhydrin test (c) Xanthoproteic test (d) Sulphur reaction test
(e) Coagulation test (f) Precipitation by salts (g) Precipitation by alcohol
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Table 3
Qualitative test for lipids
Sr.no | Test Brahmaputra river Hajo pond
L. rohita | L.boga | C.catla | L.rohita | L.boga | C.catla
1 Emulsification test - - - - - -
-: Negative result
Table 4
Protein concentration of selected fishes by Lowry method
Sr.no | Sample name | Con. mg/ml (Brahmaputra river) | Con. mg/ml (Hajo pond)
1 L. rohita 0.94 0.93
2 C. catla 0.94 0.90
3 L. boga 0.98 0.92
Table 5
Protein concentration of selected fishes by Bradford method
Sr.no | Sample name | Con. mg/ml (Brahmaputra river) | Con. mg/ml (Hajo pond)
1 L. rohita 0.99 0.97
2 C. catla 0.95 0.90
3 L. boga 1 0.91
' better amount. it show many different striking variation in
number, density and the depletion of protein in Hajo pond
protein may be due to different diet and environmental
condition. In the present study it can be concluded that the fish
samples collected from different region of Guwahati showed
different pattern of protein expression as they are expose to
different environment. The result revealed that, Brahmaputra
river fish show more protein content than Hajo pond fish which
indicate that they adopt it to change metabolic system which
Fig. 2. SDS-Profile of the samples might lead to degradation process like proteolysis and
utilization of degraded products for increased metabolism.
1. Labeo rohita from Hajo pond
2. Catla catla from Hajo pond Acknowledgement
3. Labeo boga from Hajo pond . .
£ Labo ltafrom st v
5. Catla catla from Brahmaputra River Biochemistry. A ,d ¢ Up' it ’F ﬁ i
6. Labeo boga from Brahmaputra River iochemistry, Assam down town University, For her guidance,

The present study showed that the use of protein profiles may
be helpful in parameters and particularly in fishes with
unsuitable diet and environmental condition which give us clue
to whether fishes are in favorable condition for their proper
metabolism

4. Conclusion

Total protein content in body muscles of Brahmaputra River
fishes was higher compared to the Hajo pond fishes. Among the
three fishes collected, Labeoboga showed the highest protein
content (mg/ml) from Brahmaputra River. The lowest protein
content (mg/ml) was observed in Catlacatla collected from
Hajo pond. Total protein content (mg/ml) in body muscle of
three fishes collected from Brahmaputra River and Hajo pond
show fluctuations in the results (Lowry estimation and Bradford
estimation).however the significance obtained from this two
method are in very little variation. Also both the estimation
result show that the protein content is higher in Brahmaputra
River fishes then that of Hajo pond fishes. From the SDS-PAGE
the expression of protein varies. The Hajo pond show very little
expression as shown above in the picture. However, the
Brahmaputra river fish protein expression is higher and is in

valuable suggestion throughout this dissertation work. | thank
all the faculty of Biochemistry Department, Assam down town
University for their valuable help and correction during the
dissertation. Also I’'m thankful to principal sir, Dr. P. C. Sarma,
Assam down town college of Allied Health Sciences for
providing all the necessities for this dissertation All the
laboratory assistant and department of biochemistry, |
acknowledge my indebtedness. 1 am extremely thankful to
Lhakit Lepcha, Assistant professor, Department of Pathology,
and Dr. Minakshi Bhattacharjee, Assistant professor,
department of Biotechnology, Assam down town University for
their expert guidance and necessary advice. Last but not least,
my sincere thanks to all my friends who have patiently extended
all sorts of help for accomplishing this dissertation and all the
reference authors for their inspiration works to refer.

References

[1] Arivu,Muniyan, Muthulingam, Parthiban, Ambedkar, Kamalkanth and
Anbarasan. Effects of 2, 4-dichlorophenoxyacidic acid on protein change
on freshwater fingerlings under SDS-PAGE gel separation. International
journal of Toxicology and applied pharmacology. 2015 pp. 7-12.

[2] BhaskarChakravarty, A.K.Tamuli, Simanku Borah and Kapil Deb Nath,
‘Economic analysis of fish farmers and fishes in Kamrup district, Assam,
India’.Asian journal of agricultural extension, economics and society.
2017, vo. :20, issue:1.



L]

Volume-1, Issue-12, December-2018

International Journal of Research in Engineering, Science and Management

IJRESM  www.ijresm.com | ISSN (Online): 2581-5792

893

(3]

[4]

[5]

(6]

(71

(8]

[9]
[10]

[11]

[12]

[13]
[14]

[15]

BishalDhar and Sankar. Identifying oranamental fishes of North East
India through DNA barcoding. Article june 2015, Department of
biotechnology, Assam University, Silchar.

Budhin Gogoi, Ramen Das, Kumar Abujam, and Debangshu Narayan
Das1.Enumeration of fish from Dulakhojiyabeel (wetland) of Lakhimpur
district Assam.2015. 1. Department of zoology, Rajiv Gandhi University,
Arunachal Pradesh, 2. Department of zoology, North Bank college,
Lakhimpur.

Cui Y. and Wootton R.J. Bioenergetics of growth of Cyprinids,
Phoxinus,the effect of the ration and temperature on growth rate and
efficiency. J. fish boil., 1988 33, 763-773.

Dr.A.C.Deb. Concept of biochemistry (theory and practical).1999 part 3
p:10-12, D.D.Radtke sample preservation, p:89-94

Deka K Binoy, Rita Mahanta, Umesh C Goswami, Seasonal variation of
protein and essential amino acid contents in Labeogoniusfrom Lotic and
Lentic water bodies. Department of cotton college Guwahati Assam.
World journal of life science and medical research.2012; (2):71-6.

D. Penque. Two dimensional gel electrophoresis and mass spectrometry
for biomarker discovery.Proteomics- clinical application. 2009 3(2):155-
172.

Evolutionary relationship of fish- protein profiling, adapted from Bio-
RAD biotechnology explorer protein fingerprinting instruction manual.
Gary L Peterson. A simplification of the protein assay method of Lowry,
which is more generally applicable. July 29 1977, Department of
pharmacology, university of Wisconsin, Madison, p:5-119

Hames BD and Rickwood. Gel electrophoresis of protein-a practical
approach, 1990 2™ edition,IRL press at Oxford university press, Oxford
London.

Kangkan Jyoti Sarma, Mrunali Prajapati and Pradeep Cmankodi.
Morphological description and taxonomic account of Labeo species from
Gujarat, India.2017 p: 1121

Kh. M. Elmoselhy, A. I. Othman, H. Abd El-Azem. Bioaccumulation of
heavy metals in some tissue of fish in Red sea. 2014 p:97-105

K.M. Clegg. The application of the anthrone reagent to the estimation of
starch in cereals. 1956 p:40-44

K. G. Kenrick and J. Margolis. Isoelectric focusing and gradient gel
electrophoresis: a two dimensional technique. 1970 Analytical
biochemistry, 33(1):204-207.

[16]

[17]

[18]
[29]

[20]

[21]

[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]

[31]

L.R. Harris, M.A.Churchwaed, R.H.Butt and J.R.Coorssen.Assessing
detection methods for gel-based proteomic analysis. Journal of proteome
research 2007 6(4):1418-1425.

M. Ali, F. Igbal, A. Salam, S. Iram and M.Athar. Comparative study of
body composition of different fish species from brackish water pond.
Institute of pure and applied biology, Bahauddin Zakariya University,
Mulfan. Pakistan. California department of food and agriculture. Autumn
2005, vol. 2, No. 3, pp. 229-232.

Mrinomy Das. Primary study of fish fauna found in Brahmaputra river
and its tributaries in Assam. 2010. Student, Christ University, Bangalore.
Noor Azlina Bintimasdor. Protein profiling of several Malaysian fish by
2D electrophoresis.2014, University of putra Malaysia.

Niamke, Sebastein,Patrice, Kouame Parfait Kouadio, Jean, Koffi, Didier.
Effect of some chemicals on the accuracy of protein estimation by the
Lowry method, Biochemistry, 2016, vol. 17 no. 2.

Nimmi, A.J. review of biochemical methods and other indicators to assess
fish health in aquatic ecosystem containing toxic chemicals, J. great lakes
Res., 1990 16,529-541.

Ponniah and U.K.Sarkar 2009.Fish biodiversity of North East India.
NBFGR, NATP pub.2, p.228.

P. R. jungblut, H.G. Holzhutter, R. Apweiler and H. Schluter. The
speciation of the proteome, Chemistry central journal, 2008, p.2-6.
Rahman AKA, Freshwater fishes of Bangladesh. 1989, zoological society
of Bangladesh, university of Dhaka, Bangladesh, pp. 364

Sample collector’s handbook Illinois environmental protection agency.
SergiuScobioda, Rainer Klake, Gunter Mitchel and Sigrid Nikol.
Proteomics: state of the act and its relevance for gene therapy. 2005,
Department of cardiology and Angiology. Chapter 2.

S. Raymond and L. Weintraub. Acrylamide gel as asupporting medium
for zone electrophoresis. Science (New York). 1959, 130:711

Talwar P. K. and Jhingran A. G. Inland fishes of India and adjacent
countries. 1991.

T. Rabilloud. Power and limitation of electrophoresis separation in
proteomics strategies. Mass spectrometry reviews. 2009, 28(5):816-843.
U. K. Laemmli, Cleavage of structure proteins during the assembly of the
head of bacteriophage t4.Nature. 1970, 227(5259):680-685.

Weatherly A.H. and Gill H.S. the biology of fish growth. 1987.



