
Minufiya J. Agric. Res. Vol.37 No. 6(1): 1363 - 1376 (2012)· 'http://www.mujar.nef

OPTIMIZATION OF SHRIMP SHELLS CHITOSAN PRODUCING
CONDITIONS

A.Y. Allam, A. E. EI-Beltagy, A.H. Khalil and E.H. Rahma
Food Science and Technology Department, Faculty of Agriculture, Menofiya University,

Shibin EI-Kom, Egypt.

(Received: July 25, 2012)

ABSTRACT: Due to the multiappJications of chitosan particularly in food products. This
paper was preformed to achieve the optimum parameters involved in shrimp shells processing.
The shells had 44.96% and 36.63% ash and protein respectively. Different concentrations of
HCI were used to remove ash (demineralization) which 2M HCI at 45·C for 2hr was the best
with ash reduction rate of 91.98%. Removal of protein (Deproteinization) was optimum at 1M
NaOH at 75·C for 4hr. To produce chitosan deacetylation of chitin is required and the optimum
parameters were 40% (10M NaOH) at 90·C for 2hr.
The produced shrimp shells chitosan under these conditions had 83.53%, 521.65% and
405.65% degree of deacetylation, water and fat binding capacities respectively.
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INTRODUCTION
Approximately 70% of the landed value

of shells fish is rejected as offal. This
abundant waste material has either to be
discarded or converted to value added
products, and this has led to the production
of several useful biochemical's and
nutrients, such as chitin, pigments, seafood
peptones, ....etc., from these by products
(Seo et. a/., 2007). Chitin is found in marine
invertebrates, insects, fungi ... etc., as the
conjugated form with proteins. It is
frequently present as a cell wall material in
plants, and in the cuticle of animals. In
addition, chitins in animal tissues are
frequently calcified, such as in the case of
shells fish. Some fungi contain chitosan;
however, it is commercially produced by the
deacetylation of chitin (Tsugita, 1990).

Chitosan is a natural biopolymer derived
by deacetylation of chitin, a major
component of the shells of crustacean such
as crab, shrimp, and crayfish. During the
past several decades, chitosan has been
received increased attention for its
commercial applications in biomedical, food,
and chemical industries (Sandford and
Hutchings, 1987). Chitosan is now widely
produced commercially from crab and
shrimp shells wastes.

Several techniques to extract chitin from
different sources have been reported. The

most common method is referred to as the
chemical procedure. The chemical method
for isolation of chitin from crustacean shells
biomass involves various major steps:
elimination of inorganic matter (calcium
carbonate) in dilute acidic medium
(demineralization), and usually
demineralization is accomplished by using
HCI. Followed by extraction of protein matter
in alkaline medium (deproteinization), and it
is traditionally done by treating shells wastes
with aqueous solutions of NaOH or KOH.
The effectiveness of alkali deproteinization
depends on the process temperature, the
alkali concentration, and the ratio of its
solution to the shells (Gang et. al., 2010 and
Jung et. al., 2006).

Therefore this study aimed to evaluate
define the optimum parameters (acid I
alkaline concentration, temperature and
time) to extract chitin and chitosan from
shrimp shells. The chemical compositions,
functional properties of shrimp shells
chitosan were studied.

MATERIAL AND METHODS
1. Materials
1.1. Source of shrimp shells

Shells of green shrimp Caridina babaulti
were purchased from Abou Ghalli Company
for trading and exporting Alabour market,
Egypt. The shells were manually scraped
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