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ABSTRACT

The study focuses on total protein and total lipidsholesterol, High Density Lipoprotein (HDL), Ydrow Density
Lipoprotein (VLDL), Low Density Lipoprotein (LDLNd Triglycerides (TGL) in ten fishes of Krishnapain fish
landing centre. The edible tissues; muscle andrbveére subjected for investigation. The muscle adtielliger
kanagurta and the brain of Arius caelatus founcbtorich in protein content. The highest cholestermlie was
recorded in the muscle of Sardinella longiceps, amdhe brain of Arius caelatus. The lowest chaest was
recorded in the muscle of R. kanagurta and in ttaénbof Saurida tumbil. The muscle of Nemipterysojaicus and
the brain of A. caelatus revealed high HDL and &swow in the muscle of Mugil cephalus and in therbof S.
tumbil. More VLDL was observed in the muscle ofd®&dla longiceps and in the brain of R. kanaguatad low
VLDL was observed in the muscle of N. japonicusiaritie brain of Spyraena obtusata. The muscle. afglatus
and the brain of Pampus niger were rich in LDL arety meager LDL was observed in muscle of AncHaviel
indica and in the brain of S. obtusata. The musdlé&. longiceps and the brain of R. kanagurta slibwere
amount of TGL and the muscle of N. japonicus amdhbifain of P. niger showed the least amount of TGhe
results emphasize the importance of food value gntba fishes of Krishnapatnam fish landing centnal
picturizes the consumer a better awareness abauhthritive value of fishes in selection procesgdibility and
health concern as nutritional supplement.
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INTRODUCTION

The advent of Blue Revolution has become one ofntla@’s great hopes for future food supplies ashilvman
population multiplies and industrialization increasthe problem of environmental pollution. Thestviies are
however of major concern in creating a situatioxexfiobiotics overload in aquatic ecosystems. Thst pevalent
xenobiotics arising out of industrial and agrictdtuactivities are pesticides and heavy metals whbe stress
response mechanisms have been widely addressed@brates in general and fish in particular [1].

Fish is highly nutritious, tasty and easily digestilt is much sought after by a broad cross-seatiothe world’s
population, particularly in developing countrietsisl estimated that around 60 percent of peoplaany developing
countries depend on fish for over 30 percent af #a@imal protein supplies. However, with the irased awareness
of the health benefits of eating fish and then awgtise in fish species these figures keep changin

Fish also contains significant amounts of all amaedds particularly lysine. Fish protein can bedutgerefore to
complement the amino acid pattern and improve thexadl protein quality of mixed diet [2]. In recemars the
nutritional importance of aquatic food has increlsebstantially because of scientifically recogdizeneficial
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effects of eating aquatic food, fats and oil. Figintributes enormously to the supply of both maand micro
nutritients in our diet [3].

Fish protein contains all the essential amino agidsequired proportions and hence has a high trargl value,
which contribute to their high biological valueskiis highly proteinous food consumed by the papuld larger
percentage of consumers do eat fish because afaitability, flavoring and palatability while fewelo so because
of its nutritive valve [4].

Lipids and their components play vital role in thiechemical adaptations of living organism that tvie the

severe and unique conditions of the Northern ldétu These lipids are of major importance in thaaggcal and
biochemical monitoring and testing of aquatic oigars. The role of lipids in cellular metabolism\srsatile,
although three main functions have been indentifeggrgetic, structural and bioeffector roles.(ipids acting as
messengers) [5]. Fish lipid contains long-chainm®ega-3) PUFA, particularly EPA and DHA. Consurop$ of
these PUFA’s have been perceived to be importahuiman nutrition, health and disease preventionrldViish

lipid request continue to increase. Cholesteralridoubtedly the most publicized lipid in naturecédugse of the
strong correlation between high levels of choledtar seasonal differences and significant lossag otcur during
processing and storage of foods [6].

MATERIALS AND METHODS

Ten fishesnamely Anchoviella indica, Arius caelatus, Mugilpbealus, Nemipterus japonicus, Pampus niger,
Rastrelliger kanagurta, Sardinella longiceps, Sdaritumbil, Spyraena obtusata and Upeneus sulphuvere
selected from Andhra Pradesh, Krishnapatnam fistlitey centre. Total Protein, Total Lipid — Total didsterol,
High Density Lipoprotein (HDL), Very Low Density poprotein (VLDL), Low Density Lipoprotein (LDL) and
Triglycerides (TGL) contents were studied.

Brain and Muscle were taken from all the fisheses®d and approximately 100 mg of tissues were hveeig
homogenized in the saline medium and centrifugdte Supernatant was taken for further studies. Triotein
content was estimated by the dye binding methofi7hfTotal Cholesterol [8], Estimation of Lipoprats [9],
Estimation of Triglycerides [10], Estimation of HOJL1].

RESULTS AND DISCUSSION

Total protein content of the fishes nam@lyindica, A. caelatus, M. cephalus, N. japonidRsniger, R. kanagurta,
S. longiceps, S. tumbil, S. obtusatad U. sulphureusvere represented in Table: 1 and Figure: 1. Tokalesterol
content in muscle and brain of ten fishes wereupétt in Table: 2. The data of High Density Lipogintlevel in
muscle and brain of ten fishes is furnished in €aBl Very Low Density Lipoprotein values of bottettissues are
tabulated in Table 4 and Low Density Lipoproteitues of both the tissues are tabulated in Tablkaférmation
about Triglycerides in both muscle and brain tissoieten fishes from Krishnapatnam fish landingteeis shown
in Table: 6. The variations among the fishes wétference to different lipid parameters were reprieskin Figure:
2.
Table 1: Total protein content (ug/100 mg of tissye

FISHES MUSCLE BRAIN
A. indica 1118.27+1.40] 14.07+3.04
A. caelatus 138.07+1.72 | 38.60+1.11
M. cephalus 139.47+0.72 | 20.47+1.3
N. japonicus | 142.27+1.72 | 18.27+1.5
P. niger 116.40+5.10 | 13.53+0.9
R. kanagurta | 180.07+1.89 24.93+£1.72
S. longiceps 67.50+1.11 25.93+3.1¢
S. tumbil 99.47+0.70 24.6+1.94
S. obtusata 113.60+0.80 | 17.47+0.8
U. sulphureus| 157.27+1.47 | 12.13+1.7
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Figure 1: Total protein content (ug/100 mg of tisse)
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Table 2: Total cholesterol content (ug/100 mg ofdsue)

FISHES MUSCLE BRAIN
A. indica 22.26+0.41| 41.90+1.4]
A. caelatus 26.80+0.72| 86.40+1.3]
M. cephalus | 26.26+0.90| 51.03+1.45
N. japonicus | 22.86+1.30| 53.20+0.8(
P. niger 25.65+0.55| 69.73+0.7
R. kanagurta | 20.16+0.99| 72.00+1.7(
S. longiceps | 27.20+0.87| 53.53+1.13
S. tumbil 24.86+0.70| 41.20+0.8]
S. obtusata | 27.20+0.81| 54.83+0.7]
U. sulphureus| 20.53+0.70| 41.56+1.76

Table 3: High Density Lipoprotein (1g/100 mg of tisue)

FISHES MUSCLE BRAIN
A.indica 12.12+1.37 28.22+1.66
A. caelatus 12.56+1.47 45.24+3.40
M. cephalus | 1.73+1.22 29.53+1.07
N. japonicus | 15.13+1.11 38.35+1.71
P. niger 13.24+1.24 38.27+1.19
R. kanagurta | 11.71+1.86 38.04+1.74
S. longiceps | 10.28+1.17 34.47+2.41
S. tumbil 12.3741.21| 2 2.85+1.18
S. obtusata 14.53+0.67 40.66+1.26
U. sulphureus| 7.39+1.24 28.20+1.97

Table 4: Very Low Density Lipoprotein (ug/10 mg of tissue)

FISHES MUSCLE BRAIN
A. indica 10.43+0.90 11.13+0.27
A. caelatus 8.49+0.71 13.04+0.20
M. cephalus | 9.19+0.95 12.01+0.15
N. japonicus | 7.12+0.98 11.4540.85
P. niger 10.11+0.35 11.51+0.63
R. kanagurta | 8.05+1.31 16.20+0.49
S. longiceps | 12.56+0.93 14.30+0.62
S. tumbil 8.75+0.31 14.62+0.60
S. obtusata 10.23+0.18 0.47+1.0B
U. sulphureus| 7.72+0.62 11.14+41.50

Table 5: Low Density Lipoprotein (ug/100 mg of tisue)

FISHES MUSCLE BRAIN
A. indica 0.99+0.34 | 2.52+0.80
A. caelatus 5.7340.80 | 14.49+1.37
M. cephalus | 4.2940.65| 7.96+1.85
N. japonicus | 1.22+0.37 | 4.64+0.86
P. niger 0.93+0.41 | 19.86+1.26
R. kanagurta | 0.9940.24 | 16.49+1.24
S. longiceps | 1.46+0.60| 4.45+1.05
S. tumbil 2.38+0.59 | 1.91+1.03
S. obtusata 1.16+0.23 | 1.56+0.47
U. sulphureus| 3.99+0.78 | 2.31+0.40
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Table 6: Triglycerides (ug/100 mg of tissue)

FISHES MUSCLE BRAIN
A. indica 69.29+0.73| 54.86+0.3(
A. caelatus 63.32+1.13| 65.77+0.3]
M. cephalus | 59.13+1.76| 59.63+0.86
N. japonicus | 58.22+1.55| 59.63+0.86
P. niger 61.10+0.96| 50.58+0.68
R. kanagurta | 67.33£1.42| 79.50+1.57
S. longiceps | 98.55+1.59| 74.43+0.71
S. tumbil 69.54+1.04| 79.36+1.02
S.obtusata | 75.11+1.18| 53.36+1.32
U. sulphureus| 60.47+1.01| 59.84+1.16

Figure 2: Variations in lipid content in muscle ard brain of ten fishes from Krishnapatnam fish landing centre (ug/100 mg of tissue)
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Biochemical studies are very important from theritiohal point of view. Protein is essential foetsustenance of
life and accordingly exists in the largest quantifyall nutrients as a component of the human Haay. In various
fish species, proteins are of important as stratttwmpounds, biocatalysts and hormones for coofrgrowth and
differentiations [13]. Protein in fish is a mainmponent constituent of tissue and organs. Theymreursors of
other nitrogen compounds (enzymes, hormones, sloeyrotransmitters, cofactors, etc) and constaaténportant
energy source. The effect of dietary lipid levetsfish growth performance varies considerably witspecies, size,
age, diet and composition, range of lipids levstead and rearing conditions [14]. Inadequate pndeels in the
diets result in a reduction of growth and loss efght. However, when an excess of protein is sedgh the diet,
only part of it is used for protein synthesis (gtyand the remaining is transformed into enerd}.[1

Fish and shellfish are important source of proteid income for people in Southeastern Asia [16kyTare also
increasingly marketed for the health benefits tmstoners [17]. The requirement of nitrogen and awlipk

regulated by dietary protein. The protein immunbgis act as prime defense against bacterial amdl infiections.
Proteins by means of exerting osmotic pressure hmeimaintenance of electrolyte and water balancéuman
system. Several studies show that protein derikad fish, balances many body regulatory factors.

It is well known that protein is the most importamd expensive item that should be supplied irjaai amounts
to support good growth with minimal cost [18], [1920] determined the proximate composition andrgetic
values of selected marine fish and shellfish frorastMCoast of Peninsular Malaysia. This study hakided 20
species of fish 10 pelagic fish and 10 demershl fihe study revealed that Long tail shad (Terudgtained high
fat content. Long-tailed butterfly ray contained thighest protein. Similarly in our study the fiBastrelliger
kanagurtais found to be a healthy choice because it costhighest amount of protein and lowest quantity of
cholesterol. The brain oArius caelatusis found to be effective because it contains higbtgin content, high
cholesterol value and high HDL. According to therkvdone by [21] in Catfish it is clear that antimtdbial proteins
and peptides play key role in innate immunity amelythad been observed from a wide variety of oggasiin last
few years. Hence, the fishes rich in protein withguce more innate immunitir.kanagurtavould be more useful
in developing innate immunity.
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In a lipid profile, total lipids are broadly as afat soluble, naturally occurring molecules, susHats, oils steroids,
fat soluble vitamins etc. Cholesterol is an unsegd steroid alcohol of high molecular weight [2Zhis study
reveals that consumption of brainAfcaelatugyives an enormous amount of unsaturated steroadhalavhich will
be a healthy choice.

High Density Lipoprotein (HDL) transports cholestieand its esters from peripheral tissues to ther lifor its
catabolism (scavenging action). Very Low Densitpdprotein (VLDL) transports mainly endogenous trogirides
synthesized in hepatic cells from the liver to thdra-hepatic tissue including adipose tissue forage. Low
Density Lipoprotein (LDL) regulates cholesterol #esis in extra-hepatic tissue. The elevated levelDH in the
hemolymph might be due to the release of isozymes the destroyed tissues. LDH is an important ajiytec
enzyme in biochemical systems and is induciblexygen stress [23]. The triglycerides are the mbsihadant of all
lipids. They constitute about 98% of total diethpyds, the remaining 2% consists of phospholimds cholesterol
and its ester. They are major components of stomgdepot fats in animal cells but not normally riduin
membranes. Triglycerides can be stored in quasitisafficient to supply the energy needs of theybiod many
months as in the case of obese person. They amnhostored for longer duration but also yield otwice as much
energy as carbohydrates.

Lipids and fatty acids play a significant role irembrane and have a direct impact on membrane raddimbcess
such as osmoregulation, nutrient assimilation aadsport. On the other hand, the nature and qyaotithese
lipids in fish vary according to species and hdB#]. Previous studies correlate with our presemwestigation
pertaining to lipid observations.

CONCLUSION

Nutrition is core pillar of human development. Higtevalence of low birth weight, high morbidity ambrtality in

children and poor maternal nutrition of the motbentinue to be major nutritional concerns in Indidearly, this
situation emphasizes the need for examining sev&saés of nutritional significance. One amongifiseies is the
dearth of information about the nutritional berefif our food. Fish is mostly consumed for its ciatly with little

knowledge of its nutritional wealth. The currenamination on the nutritional profile of ten edilslad economical
fishes provides a substantial range of nutritioinérmation, bringing to our attention the richnesfs healthy
nutrients present in the eatable portion such aschlawand brain. Since it is an attempt on locailgilable and
affordable fishes, a larger section of populatibilCoromandal coast can reap benefits out of thiestigation. The
study concludes that locally obtainable fish foath e a substantial aid in redressing the probt#salnutrition

in our country.

REFERENCES

[1] Anupriya S, Sheetu Rnternational Journal of Innovative Research ine®ae, Engineering and Technology
2014 3, 8510-8515.

[2] FAO, United Nations Food and Agriculture Organizatjdvutritional elements of fist2005

[3] Flowra AF, Tumpa SADAYV International Journal of Scienc20121, 157-160.

[4] Wahengbam SD, Ch. Sarojnalimternational Journal of Science and Research (W3813 2, 257-259.

[5] Svetlana AM, Zinaida AN, Falk-Peteren S,, Pauli ORtiana RR, Svetalana NP, Nina NMternational
Journal of Molecular Scienc@013 14, 7048-7060.

[6] Spinelli J, Dassow JA, In: Chemistry and Biochemigif Marine Food Product#VI Publishing Company
1982,13-37.

[7] Bradford MM, Annal. Biochem1976 72, 248-254.

[8] Parekh AC, Jung DHAnal. Chem197Q 42, 1423- 1427.

[9] Wilson DE, Spiger MJJournal of Laboratory Clinical Medl973 82, 473-483.

[10]Rice EC,Standard Method of Clinical Chemist4973 6, 215-222.

[11]Fisenberg, Fredrickson, Cat8tandard method for Practical Biochemisttp84 8,314-319.

[12] Sudhakar M, Raja K, Anathan G, Sampathkumakdfan Journabf Biological Science011, 4, 166-174.
[13]Amal MY, Naheb SGinternational Journal of Environmental Science d&mjineering (IJESER012 3, 1-10.
[14]Arredondo- Figueroa JL, Matsumoto-Soule JL, PonagkedfBx JL, Shiral-Matsumoto, Gomez-Marquez JL,
International Journal of Animal and Veterinary Adwvaes,2012 4, 204-213.

[15]Diane K, Herman G, Emile Hurkish Journal of Fisheries and Aquatic Scien@84,3 13, 111-117.
[16]Agusa T, Kunito T, Sudaryanto A, Monirith I, Kan+ikeklpap S, Iwata H, Isamil S, Sanguansin J, MuMa
Tana TS, Tanabe &nvironmental Pollu2007, 145, 766-777.

[17]Schmidt EB, Rasmussen LH, Rasmussen JG, JoenseMAdsen MB,  Christen JHEish marine acids and
coronary heart disease. Prostaglandin, Leukotriernsed Essential Fatty acid®006,73, 191-195.

[18]Wec KL, Tacon AGJBuUIl. Jap. Soc. Sci.Fisii982 48, 1463-1468.

[19]Zehra S, Khan MA2011, Aquacult. Inf 20, 383-395.

122
Pelagia Research Library



K. Sujatha et al Euro. J. Exp. Bio., 2014, 4(6):118-123

[20]Nurnadia AA, Azrina A, Amin IJnternational Food Research Journ2Q11, 18,137-148.

[21] Anbuchezhian RJ, Gobinath C, Ravichandrasrld Applied Sciences  Journ@011,12, 256-260.
[22]Kumar S, Gautam RKAdv. Res. Agri. Vet. SAP14 1, 31-34.

[23]Mona S, Zaki SI, Shalaby, Nagwa, Ata, El -Deen@duza Omar, Mostafa F, Abdelzahétffect of Aquatic
Pollution on Fish (Review)ife Science Journa013 10, 1.

[24]Kumaran R, Ravi V, Gunalan B, Murugan S, Sundranoieam,Pelagia Research Librar012 3, 2015-2019.

123
Pelagia Research Library



