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With an increased interest in the
intake and bioavailability of minerals.
there has been a dreat deal of interest
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Table 4. Generalized trace-mineral premix for finfish and shrimp!.

in chelated minerals. If the element is
chelated by a compound which will
release it in ionic form at the site of

Ingredient?

gm/100¢g premix

absorption or will be readily absorbed

as the intact chelate, this form may Cobalt chloride 0.004
greatly enhance the absorption of the Cupric sulfate pentahydrate 0.250
element by preventing its conversion Ferrous sulfate heptahydrate 4.000
to insoluble chemical compounds in Magnesium sulfate heptahydrate 28.398
the intestinal tract or by preventing its Manganous sulfate monohydrate 0.650
strong absorption on insoluble colloids Potassium iodide 0.067
(Scott et al., 1982). Consequently Sodium Selanite 0.010
chelated minerals have a great deal of Zinc sulfate heprahydrate 13.193
potential although, literature and sci- | Filler 55.128

entific publications on the subject are
scanty. As compared to inorganic
sources, chelated minerals are general-
ly less sensitive to the inhibitory action
of other compounds (i.e.. phytate and

Ferrous sulfate
diet) Cu, 10.95; Fe, 20.10.
2Trace mineral premix provides (as mg/kg diet): Co, 0.050; Cu, 4.98;

'For shrimp Cupric sulfate pentahydrate = 0.550 g/100¢g premix;
= 2.00 g/100g premix. Thus providing (as mg/kg

fiber) and consequently have a higher ‘ Fe, 40.18; Mg, 140; Mn, 10.57; Se, 0.211: 1, 2.58; Zn, 150.

bioavailability in practical diets. |
However. due to the relatively high
cost of most chelates, it is generally not economical to
utilize them as mineral sources.

Of the feed ingredients used in practical animal diets.
fish meal is the richest source of endogenous minerals.
Research on the bioavailability of minerals contained
in fish meals has demonstrated that there is consider-
able variation in the bioavailability of these minerals to
various species (probably due to luminal pH) and that
the bioavailability of the minerals is also affected by
meal type. Although fish meals are relatively rich in
minerals and on a chemical basis should satisfy physi-
ological requirements of fish. the low availability and
inhibitory interactions require the supplementation of
available sources of phosphorus, magnesium, zinc,
manganese. and copper to prevent dietary deficiencies
and maximize growth (Watanabe et al.. 1988). As the
aquatic animal feed industry increases its use of less
expensive plant protein sources, which are generally
poor sources of minerals and/or may contain factors
that reduce the bioavailability of minerals. the need for
mineral supplements should increase.

GENERAL RECOMMENDATIONS

Semi-purified research diets should be supplemented
with a replete mineral-premix. A mineral premix
which has produced good growth and survival of P.
vannamei and variety of finfish fed semi-purified diets
are presented in Table 3. Practical diets will generally
contain a substantial amount of endogenous minerals,

e =

consequently a complete mineral premix is not neces-
sary. Although, the macrominerals are commonly
supplemented to commercial feeds, with the exception
of phosphorus and magnesium (which may be
marginally deficient). there is no evidence that the
other macrominerals require supplementation. Due 12
low bioavailability andfor deficient levels most pract -
cal diets will require the supplementation of a highly
available phosphorus source along with trace miner-
als. A generalized trace mineral premix for finfish and
shrimp is presented in Table 4.
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