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Abstract.

Proteins extracted from fourteen different marine edible fish found around

Karachi coast were analysed for amino acid contents and net protein utilisation (NPU) value

by rat assay.

When compared with FAO reference protein, the fish proteins were found to

contain adequate amounts of essential amino acids except for slight deficiencies for tryptophan,
sulphur, amino acids and lysine. NPU standardised values ranged from 86-1009%, which corro-

borated the results of chemical analysis.

It was observed that NPU (st) values compared

within 4109 (except for dawan and khokhar) with the protein scores calculated by using FAO

1957 Amino Acid Pattern.

Protein scores calculated by FAO 1965 Pattern are consistently

lower than those calculated by 1957 Pattern of NPU (st) values.

Marine edible fish have been found to be a rich
source of vitamin A, protein, oil and unsaturated
fatty acids. Their consumption is very high in this
country, as they form a major constituent in the diet
of the local population.

In a previous communication,® the annual catch,
consumption and distribution of vitamin A of fourteen
species of fish found around the Karachi coast has
been reported. Later on, a number of unsaturated
fatty acids in their body oils were reported.2

The present studies have been undertaken for
determining the amino acid contents of proteins from
the same fourteen varieties of edible fish. Their
protein value, on the basis of protein scores, calculated
from amino acid make-up and from NPU value
(by rat assay) was also evaluated. A comparative
study of their nutritive assessment has also been
undertaken.

Material and Methods

Extraction of Protein. The fourteen species of fish
were procured from the fish harbour in the early
morning in fresh condition. After removal of the
vicera, the entire edible part (free from skin and bones)
was coarsely minced, mixed well, and extracted by
the following method.

The protein of the flesh was separated from nitro-
genous extractives by macerating the mince with
95% , 809 and finally 609, hot alcohol. The pre-
cipitated protein was collected by filtration, air-dried
and then refluxed for 4-6 hr with petroleum ether
(b.p. 60-80°C). The solvent was removed and the
fish meal was dried in air. It was then mixed with
acetone for 24 hr to remove water from it. Acetone
was decanted off and the meal was placed in a blowing
oven at 45-50°C for 24 hr. The dried material ob-
tained was powdered and sieved through 60 mesh.

Analysis. The proteins so obtained were analysed
for moisture content according to A.O.A.C. method3
and for nitrogen by standard Kjeldahl technique and

converted to protein by multiplying with 6.25. The
results were expressed on dry weight basis.

Amino acid composition was determined by hydro-
lysing protein (50 mg), with 6N HCI in a sealed-tube
and keeping it at 110°C for 24 hr in an oven. After
complete removal of the acid, the hydrolysate was
used for estimation. Tryptophan was determined
by the method of Spies and Chambers4 by alkaline
hydrolysis. Methionine was determined according
to the method of Sullivan-McCarthy.5

Net protein utilisation at 109 protein level’© was
determined according to the method of Miller and
Bender6 using male albino rats weighting 30-40 g.
Calories were determined by means of a ballistic
bomb calorimeter according to the method of Miller
and Payne.7 NPU° values were converted to NPU(st)
or protein score according to the formula.8

NPU x 54

NPU (st) = =8

54—Protein cals %

Protein Score (Chemical Score). Protein score is a
measure of protein quality and is determined by
comparing with the amino acid content of a test
protein with that of a selected standard such as FAO
provisional amino acid pattern of 1957.9 The amino
acid showing the lowest percentage is called limiting
amino acid and the percentage is the protein score.
In 1965, the FAO Committee of Protein Require-
ments™® changed its ideal amino acid pattern in
favour of egg protein. Since a good deal of data
on protein scores of various proteins reported in the
literature is based on FAO 1957 recommendations,
we considered it worthwhile to calculate protein
scores by using both FAO 16579 and 1965™© ideal
amino acid patterns (Table 3).

Discussion

Amino Acid Make-Up. The FPC are generally
rich in essential amino acids and are comparable to
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by ‘boi’ (85.69%), ‘khokhar’ (86.5%) and ‘pallas’
87.7%)-

Miller and Payne™3 observed that NPU determined
at the maintenance level or NPU(st) of a protein is
equal to protein score calculated from amino acid
make-up. Table 2 shows that our NPU(st) figures
compare well with the protein score calculated by
FAO 1957 method. Except for ‘dawan’ and ‘khokar’,
these agree well within 109,. Protein scores cal-
culated by FAO 1965 method are consistently lower
than those obtained by the FAO 1957 method or
NPU(st) values.
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Appendix A

Appendix A

AMINO AcIDS CALCULATED ON THE BASIS OF 16 g N.

Fish species Agr. Hist.

Isolene

Leu. Lys. Meth. Ph.alan Thr. Tryp. Valine

Sardines (Sardinops caerulea)

Herring (Clupea hereuguis)

Herring Pallassi

Meckerel (Scomber scombrus)
Pneumatophorusdego

Scorbermorus Maculatus

Tuna:germo (Thunnus and Meothunnus sp)
Tuna:enthynnus Pelanis
Gaduscallaras and Melono grammus aeglefinus
Sebastodes sp. (Redcod)

S. pagus sp.

Micropogun undulatus

Hippoglossus hippglossis

Lutiamus black fordii

Mugil sp.

Alosa sapidissima
Salmon:Oncorhynchus pschawytscha
Salmon: keta

Salmon:Namaycush

Trout (Cynoscion regalis)

Cristivomer namaycush
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