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In this study, a simple, rapid and cost effective in vitro method is presented as an
alternative to human and animal in vivo methods for estimating the availability of minerals. This
research, then, utilizes the in vitro method based on Miller which was developed into a continuous-
flow system for the estimation of calcium bioavailability.

The method explored here involves a simulated gastric digestion with pepsin, followed by
dialysis occurring during a continuous-flow of dialysing solution (NaHCO3) for 2 h. Gradual
change of pH, similar to that occurring in the gastrointestinal tract, was obtained by optimization of
flow rate and concentration of NaHCO; The best condition of concentration and flow rate of
NaHCO; to obtain a pH change of original gastric pH of 2.0 to 7.0-7.5 of intestinal pH was 0.001
M and 2-8 mL/min respectively are necessary. The dialysate collected in fractions was analysed to
determine total amount of dialysed minerals and the percentage of dialysed minerals (dialysability)
was also obtained. A continuous-flow ir vitro method is believed to be a closer simulation of in
vivo physiological conditions than the in vitro method based on equilibrium dialysis, because
dialysable components are continuously removed from the pancreatic digestion mixture.

The proposed continuous-flow in vitro method was used to estimate calcium
bioavailability for three different types of calcium source (calcium carbonate, calcium citrate and
dissolved calcium in vinegar). The dialysability order was dissolved calcium in vinegar > calcium
citrate > calcium carbonate. Effect of pH, initial calcium concentration and addition time of
pancreatin bile extract mixture (PBE) on the dialysability were investigated. There was a decrease
in the dialysability of calcium with increasing pH for all samples. Initial concentration of calcium
affected pH change, which in tun influenced the dialysability of calcium. The degree of this
influence was dependent on the type of sample. The time of addition of PBE had no significant
effect on the dialysability of calcium.

When compared to the equilibrium in vitro method, the continuous-flow in vitro method
showed higher dialysability of calcium than the equilibrium in vitro method, for all types of
calcium sources. The result shows that the continuous removal of dialysable components from
pancreatic digestion mixture in the continuous dialysis system has a marked influence on the
dialysability of calcium. Further research is however necessary in particular to increase the sample

base or comparative studies which would build on the findings discussed here.
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