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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 (LDL)d Triglycerides (TGL) in ten fishes from Kasimdn

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 cholestemlie was
recorded in muscle of Spyraena obtusata, and irbth& of Arius caelatus. The lowest cholesteroswecorded in
the muscle of R. kanagurta and in the brain of &autumbil. The muscle of Nemipterus japonicus tedbrain of
A. caelatus revealed high HDL and it was low in thescle of Upeneus sulphureus and in the brain. adir8bil.

More VLDL was observed in the muscle of Sardirlelgiceps and in the brain of R. kanagurta and WubDL was
observed in the muscle of N. japonicus and in tlanbof S. obtusata. The muscle of A. caelatustanadorain of
Pampus niger were rich in LDL and very meagre LDdswbserved in muscle of P. niger and in the brHirs.

obtusata. The muscle of S. longiceps and the aR. kanagurta showed more amount of TGL and tiecta of
N. japonicus and the brain of P. niger showed st amount of TGL. The results emphasize the bapoe of
food value among the fishes of Kasimodu fish lapdentre and it alarms the consumer a better awessrabout
the nutritive value of fishes in selection procefedibility and health concern.

Key words; Protein, Lipid, Nutritive value.

INTRODUCTION

The advent of Blue Revolution has become one ofntla@’s great hopes for future food supplies ashilvman
population multiplies and industrialization increaghe problem of environmental pollution. Fishiééeroreferred to
as “rich food for poor people” provides essent@liishment especially proteins of high biologicalues and fat.

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 of #n@mal protein supplies. However, with the irased awareness
of the health benefits of eating fish and then agstise in fish species these figures are rapitiignging. Fish also
contains significant amounts of all amino acidgipalarly lysine. Fish protein can be used therefar complement
the amino acid pattern and improve the overall @notjuality of mixed diet [1]. In recent years thatritional
importance of aquatic food has increased substignbacause of scientifically recognized beneficifects of
eating aquatic food, fats and oil. Fish contribugaermously to the supply of both macro and miarients in our
diet [2].
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Malnutrition is a general term that indicates &la€ some or all nutritional elements necessaryhiaman health.
Protein Energy Malnutrition- the lack of enough teio and food that provides energy which all thsibdood
groups provide is the most lethal form of malnidrit hunger. It is basically a lack of calories amdtein.

Fish protein contains all the essential amino aicidequired proportions and hence has a high itiwutal value,
which contribute to their high biological valueskiis highly proteinous food consumed by the papild larger
percentage of consumers do eat fish because afaitability, flavoring and palatability while fewelo so because
of its nutritive valve [3].

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 indentifeagbrgetic; structural and bioeffector roles (ijgids acting as
messengers) [4]. 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 preventionrl®Vitssh

lipid request continue to increase. Cholesteralridoubtedly the most publicized lipid in naturecédgse of the
strong correlation between high levels of choledtar seasonal differences and significant lossag otcur during
processing and storage of foods [5].

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 East Coast of Northern Tamilnadu,idadu fish landing centre. Total Protein, Total idip- Total
Cholesterol, High Density Lipoprotein (HDL), Veryolv Density Lipoprotein (VLDL), Low Density Lipoprein
(LDL),) and Triglycerides (TGL) contents were stedii

Brain and Muscle were taken from all the fisheses®ld 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 methofbhfTotal Cholesterol [7], Estimation of Lipopriats [8],
Estimation of Triglycerides [9], Estimation of HOQLO].

RESULTS AND DISCUSSION

Total Protein content of the fishes namAlyindica, A. caelatus, M. cephalus, N. japonidasniger, R. kanagurta,
S. longiceps, S. tumbil, S. obtusatad U. sulphureusvere represented in Table:1 and Figure: 1. Tokall€sterol

content in muscle and brain of ten fishes wereupiotd in Table: 2. The data of High Density Lipogein level in

muscle and brain of ten fishes is furnished in €&blVery Low Density Lipoprotein values of botlettissues are
tabulated in Table 4 and Low Density Lipoproteitues of both the tissues are tabulated in Tablkaférmation

about Triglycerides in both muscle and brain tissakten fishes from Kasimodu fish landing censeshown in

Table:6. The variations among the fishes with egfee to different lipid parameters were represeinté&tgure: 2.

Table 1: Total protein content (ug/100 mg of tissue)

FISHES MUSCLE BRAIN
A. indica 1118.27+1.40] 14.07£3.0
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
S
S
S
U

£~

. kanagurta | 180.07%1.89 24.93+£1.72
. longiceps 67.50+1.11 25.93+3.1¢4
. tumbil 99.47+0.70 24.6+1.94
. obtusata 113.60+0.80 | 17.47+0.8
. 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
. indica 22.2620.41| 41.90+1.41
. caelatus 26.80+0.72| 86.40+1.3]
. cephalus | 26.26+0.90| 51.03+1.44%
. japonicus | 22.86+1.30| 53.20+0.8(
niger 25.65+0.55| 69.73+0.7
. kanagurta | 20.16+0.99| 72.00+1.7(
. longiceps | 27.20+0.87| 53.53+1.13
. tumbil 24.86+0.70| 41.20+0.81
. Obtusata | 27.20+0.81| 54.83x0.7]
. sulphureus| 20.53+0.70| 41.56+1.7¢

Clu|n|n oo ZIZ|> >

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

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 1.734£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 12.37+1.21| 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 (png/100mg 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 11.45+0.85
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| 1 0.47+1.0B
U. sulphureus| 7.72+0.62 11.14+1.50

254
Pelagia Research Library



K. Sujatha et al Euro. J. Exp. Bio., 2013, 3(5):252-257

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 | 5.73+0.80| 14.49+1.37
M. cephalus | 4.29+0.65| 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| 0.99+0.24| 16.49+1.24
S. longiceps | 1.46+0.60| 4.45+1.05
S. tumbil 2.3840.59| 1.91+1.03
S. obtusata | 1.16+0.23| 1.56+0.47

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+0.33
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
S
S
S
U

. kanagurta | 67.33+1.42| 79.50+1.51
. longiceps | 98.55+1.59| 74.43+0.71]
. tumbil 69.54+1.04| 79.36+1.02
. Obtusata | 75.11+1.18| 53.36+1.32
. sulphureus| 60.47+1.01| 59.84+1.1¢

Figure 2: Variations in lipid content in muscle ard brain of ten fishes from Kasimodu fish landing catre (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 quantityall nutrients as a component of the human Hady. In various
fish species, proteins are of important as strattwmpounds, biocatalysts and hormones for coonfrgrowth and
differentiations [12]. Protein in fish is a mainmponent constituent of tissue and organs. Theypereursors of
other nitrogen compounds (enzymes, hormones, sloneyrotransmitters, cofactors, etc) and constanténportant
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 [13]. Inadequate pndiels in the
diets result in a reduction of growth and loss efght. However, when an excess of protein is sedglh the diet,
only part of it is used for protein synthesis (gtiopand the remaining is transformed into energh}.[1

Each body cell is composed mainly of protein. Hroteakes up the membrane surrounding the cell Estdacurs
within the cell. During growth period, adolescemeel pregnancy, the number of cell increases ané protein is
required for cell growth. In all stages of lifesiig protein is constantly being broken down andtineseplaced by
dietary protein. Protein plays a vital role in foemation of enzymes, antibodies and hormones #mer cubstances
that regulate the body process.
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Fish and shellfish are important source of protid income for people in Southeastern Asia [15kyTare also
increasingly marketed for the health benefits tmstoners [16]. The requirement of nitrogen and awlipk

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

It is well known that protein is the most importamd expensive item that should be supplied irjaa amounts
to support good growth with minimal cost [17], [1819] determined the proximate composition andrgetic
values of selected marine fish and shellfish frorestMCoast of Penisular Malaysia. This study hakided 20
species of fish 10 pelagic fish and 10 demershl fishe study revealed that Long tail shad (Teruagtained 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 [20] in Catfish it is clear that antimdbial 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.

Cholesterol is undoubtedly the most publicizeddlipi nature, because of the strong correlation éetwhigh levels
of cholesterol in the blood and the incidence cfedse of the cardiovascular system in humans. Ysuhé

cholesterol content will be more in fish liver olist in the present investigation the consumabiegidish, muscle
and brain were found to contain cholesterol. this essential constituent of cells. It aids in peemeability of the
cells. It controls the red cells from being easiymolyzed. It functions as the defensive action adsports fat to
liver in the form of cholesterol ester for oxidatiolt assists the formation of bile acids and kskdts, 7-
dehydrocholestrol and vitamin D3, corticosteroidrhone, androgens, estrogens and progesterone. Stitole
helps the granulation of cell division and actaa®ntagonist to phospholipids.

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 tragirides
synthesized in hepatic cells from the liver to thdra-hepatic tissue including adipose tissue forage. Low
Density Lipoprotein (LDL) regulates cholesterol #gsis in extra-hepatic tissue. The triglycerides the most
abundant of all lipids. They constitute about 98Ptotal dietary lipids, the remaining 2% consistgphospholipids
and cholesterol and its ester. They are major coequs of storage or depot fats in animal cellsrmitnormally
found in membranes. Triglycerides can be storeglimntities, sufficient to supply the energy neefdthe body for
many months as in the case of obese person. Thayaonly stored for longer duration but also ¢ieVer twice as
much energy as carbohydrates.

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

CONCLUSION

Nutrition is core pillar of human development. Higitevalence of low birth weight, high morbidity anebrtality in

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

knowledge of its nutritional wealth. The currenigknation on the nutritional profile of ten edil@lad economical
fishes provides a substantial range of nutritioinérmation, bringing to our attention the richnesfs healthy
nutrients present in the eatable portion such asclawand brain. Since it is an attempt on locallgilable and
affordable fishes, a larger section of populatibl€oromandal coast can reap benefits out of thigstigation. The
study concludes that locally obtainable fish foash e a substantial aid in redressing the probt#msalnutrition

in our country.
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