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The krill chitin and some aspects'
of metals transport
in Antarctic sea-water

ABSTRACT: Concentration of Zn, Cu, Cd, Pb and Co have been determined in
Antarctic water (South Shetland Islands) and in krill exoskeletons with the. help of atomic
absorption spectrophotometry. Concentrations of these metals both in sea-water and in
krill exoskeleton are in order Zn > Cu > Cd > Ni > Pb > Co.

Comparing concentrations of these metals in sea-water to their concentrations in krill
exoskeleton, the factors have been calculated giving a list of metals in the order of
krill chitin ability, which is Ni > Cu > Zn > Cd > Pb > Co accumulation.

The highest accumulation factors for Ni and Cu point out to the special role played
by these metals in krill life.
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1. Introduction

Chitin is the second, after cellulose, naturally occurring polymer. Chitin
occurs widely in lower animals and fungi. The exoskeletons of crabs and
lobsters contain from 20 to 509, chitin (Muzzarelli 1973). Euphausia
superba, the shrimp-like crustacean (krill) is an extremely rich source of
protein and fat, and is potentially a source of valuable by-products such
as chitin and chitosan. Very little is known about the metabolism of chitin
in animals, but it is clear that it acts as a carbohydrate and nitrogen
reserve. Chitin is bound with proteins to form glycoproteins. The minor
role of chitin seems to be the supporting and protecting function.

Chitin is a polysaccharide consisting of f— (1—4) 2-acetamido-2-deoxy-
-D-glucose units. This natural polymer can be called poly-N-acetyl-D-glucosa-
mine (Fig. 1).
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Fig. 1. Unit of chitin

In native chitin not all the glucosamine units are acetylated. For
example chitin from lobster contains 82.5% N-acetylglucosamine, 12.5%
glucosamine, 59, water (Giles et al. 1958). The free amino groups of
glucosamine units may accept a proton and carry a positive charge.
These are the zones where metal elements from oceanic water could be
absorbed.

Chitin sediments in sea-water were estimated to amount to several
billion tons per year, mostly due to moulted copepod exoskeletons (Brisou
et al. 1964). The moulted cuticle contains more inorganic than organic
constituents (Muzzarelli 1973). In sediments, chitin affects the C/N ratio
which reaches sometimes value 10 and which is controlled by chitinolytic
bacteria (Muzzarelli 1973).

Table 1

Concentration factors for the zooplankton (Martin 1970).

ug/g wet ng/cm? accumulation

Elcment zooplankton sea-water factor (x10%)
Pb 59 0.03 197.0
Cd 0.6 1.00 6.0
Zn 51.0 10.00 5.0
Co 1.6 0.50 3.0
Ni 5.0 2.00 2.5
Cu 49 3.00 1.6

Zooplankton can be of great importance in the cycling of elements
in the world’s oceans (Martin 1970). Zooplankton can transport elements
in oceanic water in various ways, and, what is most important, by the
moulting of exoskeletons and by sinking of skeletal structures after death.
It is certain that chitin with collected metals reaches the bottom in large
amounts (Muzzarelli 1973). Accumulated residues of chitinous cuticles
of Crustacea were found in oozes (Muzzarelli 1973). It is quite probable
that chitin of living organisms (including krill) plays a major function in
the transport of transition metal iones in the sea. Zooplankton accumulation
factors were calculated by Martin (1970) by converting average elemental















