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While there is a considerable body of research on the abundance and behavior of inositol
hexakisphosphate in soils, much less is known regarding its behaviour in aquatic systems. The
observed physico-chemical behaviour of this organic P species suggests that in marine and
freshwaters, it should be complexed and precipitated by major ions such as calcium,
magnesium, iron or aluminium, and thus immobilized in the sediments (de Groot and
Golterman, 1993). Furthermore inositol hexakisphosphate is known to be un-amenable to
hydrolysis by exocellular alkaline phosphatase or phosphodiesterase (Turner et al., 2002a),
and it is therefore regarded as biologically unavailable to phytoplankton. These observations
tend to reinforce the classical, and quite understandable view, that inositol hexakisphosphate
exists in aquatic systems as an insoluble, refractory, immobile and biologically unavailable P
species.
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Figure 1. Suggested sources, pathways and transformations of inositol hexakisphosphate in aquatic
ecosystems (Turner et al., 2002b)

However, in contradiction to this widely held view, it is observed that substantial
concentrations of inositol hexakisphosphate can occur in the filterable fraction of sediment
pore waters and overlying waters (McKelvie, 2005). Some workers have shown that
terrestrially derived inositol hexakisphosphate deposited in coastal marine sediments
undergoes fairly rapid hydrolysis to lower inositol phosphates and free phosphate and thus
may constitute an important source of bioavailable phosphate (Suzumura and Kamatani,
1995). The implication of these observations is that inositol hexakisphosphate or lower
inositol phosphates and phosphate may be released from sediments. That this is more



prevalent under anaerobic than aerobic conditions is possibly due to enhanced solubility of
iron-associated inositol hexakisphosphate under conditions of anoxia.

With respect to the bioavailability of inositol hexakisphosphate, there is evidence to
suggest that some cyanobacteria possess surface phosphomonoesterases capable of
hydrolyzing inositol hexakisphosphate (Livingstone et al., 1983). However the importance of
this mechanism for the hydrolysis and release of bioavailable P, by benthic algae for example,
is as yet unknown.

This paper reviews the known sources of inositol hexakisphosphate and examines likely
transport paths and transformations that may occur in aquatic systems (Figure 1). Suggested
mechanisms for the release and transport of both inorganic and organic P from sediments are
reviewed, and some speculative interpretation of the apparently contradictory release and/or
hydrolysis and bioavailability of inositol hexakisphosphate is provided.
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