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Presence of phytic acid (IP6) in plant ingredients becomes the major impediment
toward their use in aquafeed. The main concern about IP6 is that fish can not effectively
utilize it due to lack of phytase and its ability to chelate mineral cations leading to decrease
mineral utilization in fish. In order to obtain the information of optimal combination between
phytase and mineral levels, a series of experiments was carried out to determine the
interactions between phytése,' phosphorus (P) and calcium (Ca).

Three experiments using plant-based diet were arranged to evaluate interaction
between dietary Ca (Ca:P ratio) and phytase levels in tiger puffer; dietary inorganic P (IP)
and phytase levels in red sea bream; and dietary Ca, P and phytase levels in Japanese
flounder, respectively. Investigating the IP6 degradation in the gut was also carried out
along with corresponding postprandial plasma mineral and alkaline phosphatase (ALP)
levels in juvenile Japanese flounder. Results indicated that puffer fish fed diet at low Ca:P
ratio (0.5) together with phytase had significant higher growth compared to groups fed
higher Ca:P ratio, and those fed a diet with highest Ca:P ratio (1.5) particularly with phytase
showed the poorest growth and lowest P and Zn content in vertebrae and whole body. This
meant that excessive dietary Ca had an inhibitory effect on mineral availabilities as well as
an effect on decreasing the activity of phytase along the digestive track. An interactive effect
between Ca:P ratio and phytase was observed on growth, P and Zn digestibility and their
content in vertebrae and whole body. In red sea bream, dietary IP and phytase supplements
significantly enhanced the growth but their effect was independent. A skeletal malformation
syndrome of scoliosis occurred in fish fed diet without both dietary IP and phytase
supplement. This indicated that fish can not utilize P from fishmeal and soybean protein
isolated to support the normal growth. Supplementation of dietary 0.25 and 0.5% IP had
similar effect on growth when 2000 FTU phytase/kg was supplemented in diet revealing that
availability of P originated from IP6 was more available after being degraded by phytase and
become more pronounced at lower dietary IP. This was supported by the concentration of 6-h
postprandial plasma IP, Mg and ALP in fish fed 0.25% IP which was similar to group fed |-
0.5% IP with the presence of dietary phytase at the same level. Both dietary IP and phytase,
not dietary Ca had significant effect on growth of juvenile Japanese flounder. In addition,
these three dietary compounds had significant effects on FCR and vertebral P content.

In conclusion, supplementation of dietary phytase could reduce supplemental level of
dietary 1P in marine fish and dietary 0.25% IP and 2000 FTU/kg diet might be the optimum
~combination supplement in fish diet. To optimize the effect of dietary phytase, dietary Ca
should be kept to the minimum level between 0 — 0.2% without compromising skeletal
integrity. ‘
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