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Introduction

A huge quantity of shells of different kinds of
shrimps and their wastes are carelessly
dropped elsewhere from different Fish
processing plants and Chinese restaurant
especially in the Southern districts of
Bangladesh. These wastes create heavy bad
smell (odours) and pollute the environment
to great extent. Continued production of the
shrimps head waste without corresponding
development of technology utilizing the
wastes has resulted in waste collection,
disposal and pollution problems.1 These
unused shells of shrimps are sources of
protein, fat and minerals and can offer a
potential source for exploitation as fish feed. 

A possibility is the use of shrimp head waste
as meal which contains high levels of protein
with excellent amino acid profile and it is
comparable to that of fish meal.2 The purpose
of this study is to determine the percentage of
oil, crude protein, free fatty acid, iodine
value, lipid composition and major elements
viz. calcium, magnesium potassium and
sodium etc.

Materials and Methods

Fresh shrimp waste (comprising mainly
heads, shells) of Penaens monodon,
Macrobrachium rosenbergii were collected
from the Chinese Restaurants of Rajshahi.
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The different parameters on physico-chemical characteristics especially the free fatty
acid (FFA), peroxide values, iodine values, lipid class composition and major
elements of shrimp head waste were studied. The oil was fractionated into mono, di
and triglycerides by silicic acid column chromatography. The calcium ranged from
3.26mg/100 gm to 5.08 mg/100 gm, magnesium 4.79mg/100gm to 7.02 mg/100gm,
sodium 51.09 mg/100gm to 73.05 mg/100gm and potassium 52.91 mg/100gm to
83.07 mg/100gm respectively. The percentage of crude protein is 49.47.



Immediately after collection, the samples
were semi dried in an electric oven at 60O C.
Then these are blended in an electric blender.
The oil of semi dried samples was extracted
with n-Hexane in a Soxhlet Apparatus for 8
hours. n-Hexane as extracted solvent has
been selected because this solvent has better
effect over other polar solvents like alcohol,
ketone, aldehyde, ester, etc.3 The analytical
constants of oil were determined by the stan-
dard AOAC method.4 The crude oil was
pooled and stored in a glass vials at
15O C and lipid analysis was conducted after
extraction as soon as possible.

Three major lipid classes of crude oil were
separated by silicic acid (E. merck,
Darmstadt, W. German, 70-230 mesh)
column chromatography with elution rates of
0.5-1.0 mi/min with all solvent.5 The chloro-
form fraction contained neutral lipid, the ace-
tone fractions contained glycolipids and FFA
and methanol fraction contained phospho-
lipids. Hanus method6 was  applied to deter-
mine the iodine value of the oil. The weitht
percentages of each lipid class was depend-
ent on the total weight of lipid recovered with
average 99.14 % of the crude oil applied.
Glycolipid were calculated by subtracting the
weight of FFA as determined by AOAC
method from the weight of acetone fraction.
The mineral contents were determined by
titrametrically and spectrophotometri-cally.
The analysis of nitrogen was carried out by

micro-kje1dhal method.

Results and Discussion

The results of the investigation in oil content
of shrimp’s shell are given in Table I. The
percentage of oil is 2.5. Free fatty acid as 

oleic is 4.93 %, iodine value is 66 %, perox-
ide value 72.50 %. It has crude protein of
49.47 %. The crude protein of 49.47 %
obtained showed that shrimp’s head waste
was rich in protein. Nwanna worked on
fermented shrimp head silage replacement of
fish meal by African Catfish Clarias gariepi-
nus.7 She got the percentage of crude protein
as 58.96 % which is higher than our findings
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Table I. Physical and chemical characteris-
tics of shrimp’s shell oil

SL. Parameters % 
No. Composition
1 Oil 2.5
2 Moisture 78.25
3 Ash 18.39
4 Melting point 29-30O C
5 Refraction index at 30O C 1.231
6 Specific gravity at 30O C 0.903
7 Free fatty acid as oleic 4.93
8 Saponification value 192.09
9 Unsaponification 1.57
10 Acid value 9.81
11 Iodine value 66.0
12 Peroxide value 72.50
13 Crude protein 49.47



but may be compared favorably to he crude
protein of 51.2 % obtained from formic acid
ensiled shrimp head silage meal.8 The dis-
crepancy in the values is attributable to the
effects of biological and chemical insola-
tion.9 The lipid composition and mineral
content are presented in Tables II and III. The
neutral lipid is 31.64 %, glycolipid 10.54 %
and phospolipid 59.96 %. Table III also show
that it is a good source of calcium, magne-
sium, sodium and potassium. 

The cv of calcium, magnesium, sodium and
potassium are 0.5577, 1.243, 74.132 and
50.197mg/100 gm respectively (Table III).
Meyers and Hall et al. also described about
the utilization of shrimp processing waster.
Harnessing of these waster into fish feed
production could serve as an excellent means
of sanitizing the environment.10,11 Thus in

conclusion, it may be stated that the shrimp
waste (head and shell) may successfully be
used to prepare highly proteinous supple-
mentary feed for fish.
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Table II. Lipid composition of shrimp’s
shell oil

Neutral lipid % Glycolipid% Phospolipid %
31.64 10.54 56.96

Table III. Mineral content of shrimp shell oil

Mineral Mean +_ SD (mg/100 gm) Cv
Ca 4.116 +_ 0.914 0.557
Mg 5.967 +_ 1.12 1.243
Na 64.15 +_ 11.555 74.132
K 59.99 +_ 15.089 56.197

N=3
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