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MESTRACT

The bic-availability of various forms of the trace elements selenium, man-
ganese, zinc and iren has been investigated using rats as the test animal. Ten
groups of 5 rats each were used for the study. For each element studied, all
rats were fed a commercial trace element deficient diet for 2 to 4 weeks to
produce a state of deficiency. Then each group was fed the element supplemen-
ted at cne of 3 levels in one of 3 forms - incorganic salt, commercial amino
acid chelate and yeast. After this peried of supplementation, the rate were
sacrificed and the concentration of the element determined in the blood and
liver. The slope of the plot of element concentration in the diet ve. element
concentration in the blood or liver gave the big-availability.

In the bluod the order of decreasing bio-svailability is yeast » inorganic
salt > amino acid chelate. In the liver the order is yeast > amino acid che-
late » inorganiec salt. The results show that yeast is the most bico-available
form of the element. It is thus concluded that yeast is the best form for
trace element supplementation.

INTRODUCT ION

Although trace element deficiencies resulting in overt physiological
changes are rare in the population of developed nations, the incidence of sub-
optimal deficiencies may, in fact, be common. These slight deficiencies are
a result of three factors:

1} scil deficiencies of trace elements in certain geographical areas.

29 declining level of trace elements in the so0il due to repeated farming

and the use of easily leachable inorganic fertilizers.

3) processing of foods prior to consumption.

There are many different forms of trace elements in supplements for human
consumption that are available in the marketplace. Inorganic salts such as
sulfates and carbonates are the most commonly used form as they are the
cheapest. Alspo common are the organic salts such as citrates and gluconates.
pnother form which is thought to be more utilized by the body are the amino
acid chelates. These are usually formed by hydrolysis of protein and reaction
of the resulting amino acid with an inorganiec salt to supposedly form a che-
late of the metal ion with the ligand amino acids. A third form, yeast, is
produced by growing a yeast in a nutrient medium containing the inorganic
salt. In theory, the yeast absorbs the element by forming a natural chelate
between the metal ion and the proteins and/or amino acids of the yeast.

With the advent of atomic absorption spectroscopy twenty years ago, there
has been a large body of literature on the concentration of trace elements in
foods and more recently physiological fluids., While laboratory analysis can
determine how much of a given material is present in a food, only a well-
designed bio-assay can provide information about the bic-availability of that
material, In nutrition, a bio-assay is especially important in dealing with
essential trace elements because many factors influence their utilization.
Aamong these are digestibility of the carrier food, chemical and physical form
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of the element, the body's need for that element, interaction with ather
nutrients and the role of chelation.

Bio-availability was defined by Fritz (1976) as the ratioc between the
quality of a nutrient in a sample as determined by animal assay to the guantity
determined by chemical analysis. There are several metheds to determine bio-
availability of trace elements. These include (1) balance studies with either
man or laboratory animals, {(2) radiotracer technigues or (3) serum metal
response following test doses, Although radiotracer studies with mice or ani-
mals are the easiest to perform, the results may be criticized because the
spiked radiotracer may not behave in the same way as the non-spiked element
being tested. This is the case when the form of the element being tested is
different from that of the spiked tracer. Animal studies offer the best method
of determining bic-availability of a trace element. The Association of Offi-
cial Analytical Chemists (1975} has adopted a method for measuring bio-availa-
bility of iron based on repletion of hemoglobin in anemic rats, In this offi-
cial method a reference standard is used and other forms of the element compared
to it.

MATERIALS AND METHODS

Male weanling Sprague-Dawley rats (45-55 g} were used for the study. The
rats were put into 10 groups of 5 and matched according to the average weight
of the group. Each group was housed in steel cages and fed water and rat food
ad libitum. All groups were fed a trace element deficient diet (ICK Nutri-
tional Biochemicals) for a period of time to induce a depletion of the trace
element. Then one group was continued on the deficient diet for the duration
of the study. The other 9 groups were fed 3 different levels of trace element
supplemented with 3 different forms of the element - inorganic salt, amino acid
chelate and yeast. The forms were weighed, thoroughly pulverized, and added to
the powdered diet in a laboratory blender.

After the repletion period, all rats were weighed and sacrificed. The
liver and the blood were removed and stored at -209C until analysis.

‘Selenium (Se) Study

The rats were fed selenium-deficient food for 12 days. The repletion
study used the same diet to which 50 ppb, 100 ppb and 200 Ppb Se were added.
The forms of Se used were sodium selenite MapSe03, amino acid chelate (Essen-
tial Organies, 50 vg/tablet) and yeast (Grow Company, 200 ug, Se/g yeast).

The liver and blood were dry ashed according to TAM and LACROTY (1579}
except that 50% HNO3 was used to dissolve the ash. Liver and blood Se were
analyzed fluorimetrically according to the ADAC method {1975).

Manganese (Mn) Study

The depletion period lasted 21 days using the Mn deficient diet containing
160 ppb Mn. The food was then supplemented with 2 ppm, 5 ppm oand 10 ppm Mn in
the form of manganese sulfate (MnS04}, amino acid chelate (Nu-Life Products,
10 mg/tablet) and High Mn Yeast (Grow Company, 0.05 g/Mn g yeast). The liver
and blood Mn were measured by atomic absorption spectroscopy after a modifica-
tion of the ROAC Method (1975). The samples were heated with 2N HCL while
drying overnight at 105-1109C, then dry ashed at 350-400° ¢. '

Zinc (Zn) Study

Rats were fed a low Zn diet (1.1 ppm} for 30 days. They were then supple-
mented for 30 days with 50 Ppm, 100 ppm and 250 ppm Zn in the form of zinc






