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Figure 3. Densitometer tracing (—) and pH gradient (O) of the

protein patterns after isoelectric focusing: (a) S. cerevisiae; (b)

S. uvarum; (c) S. bayanus; (d) S. rouxii.

similar deviation in this range also occurred in the strain
CBS 1539.

Densitometric tracings according to the pH gradients
were carried out for underlining the differences in protein
patterns shown by the representative species (Figure 3 and
Figure 4a) just like the similarity of themselves by the
various strains of S. cerevisiae (Figure 4c,d and Figure
5¢,d) with the exception of the strain CBS 1401 (Figure
5b). As focusing is being made in two series, the pH
gradient course in the first series (Figure 3 and Figure 4a)
differs from that of the second series slightly.

DISCUSSION

Among the physicochemical methods there has been an
increase in the use of electrophoretic techniques for in-
vestigating the proteinic and enzymic heterogeneity of
microbial cells for taxonomic purposes. Although there
have been several publications describing the separation
of cell proteins or enzymes using conventional agarose gel
or acrylamide gel electrophoresis (Holdeman et al., 1982;
Goullet, 1981; Tierno and Stotzky, 1978; Noble and Schell,
1978; Gross et al., 1978; Archer and Stevens, 1977; Brazil,
1978; Mytoon et al., 1978; Baptist et al., 1978), the adap-
tation of isoelectric focusing in acrylamide gels, based on
the accumulation of the cell proteins at their isoelectric
points, is found to be rare.

The isoelectric focusing brought good results in com-
parative investigations of various yeast genera (Drawert
and Bedné¥, 1979). The protein patterns showed high-
resolving power with good heterogeneity; thus, the dif-
ferentiation of individual strains was possible without any
difficulty. As expected, these investigations showed that
the systematics of closely related strains poses similar
protein patterns. The results indicate intimate relation-
ships between some species (S. cerevisiae, S. uvarum, S.
bayanus) as well as differences (S. rouxii, S. aceti). The
high deviation of cell proteins of the strain S. rouxii from
the standard type has also been serologically established
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Figure 4. Densitometer tracing (—) and pH gradient (O) of the
protein patterns after isoelectric focusing: (a) S. aceti; (b) S.
cerevisiae CBS 381; (c) S. cerevisiae CBS 439; (d) S. cerevisiae
CBS 1171.
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Figure 5. Densitomer tracing (—) and pH gradient (O) of the
protein patterns after isoelectric focusing: (a) S. cerevisiae CBS
1395; (b) S. cerevisiae CBS 1401; (c) S. cerevisiae CBS 1539; (d)
S. cerevisiae CBS 2989.

(Drawert et al., 1982). Now the question arises if S. rouxii
and S. aceti are correctly classified at all.

Among the seven strains of the species S. cerevisiae
Hansen there are no significant differences either in the
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quality or in number of bands in the protein patterns. For
the differentiation of yeasts at the species level, comple-
mentary and more sensitive methods, especially that of
serological and enzymic, are necessary. A combination of
isoelectric focusing with the enzymogram technique offers
a relatively simple and efficient method in this connection.
An application of the above technique on yeast enzymes
will be published (Drawert and Bednaf, 1982).
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Ernst Graf!

Phytic acid (myo-inositol hexaphosphate), a substance present in large amounts in most plant seeds,
may, through chelation, suppress the absorption of important polycationic nutrilites such as Ca?*, Zn?*,
and Fe?*. I have, therefore, investigated the binding of Ca** to phytic acid and its dependence on
temperature, pH, and ionic strength by Ca?*-selective potentiometry. Scatchard plots showed downward
curvature, indicating the existence of intrinsically different binding sites. Their affinities for Ca%*
increased sharply with pH, and between 5 and 40 °C the interactions displayed positive entropy and
enthalpy changes. The study also showed the presence of two soluble Ca**-phytate species, Ca,-phytate
and Caj-phytate, whereas all other Ca?*—phytate complexes precipitated even at low pH. The important
nutritional consequences of this phenomenon are discussed.

The occurrence of phytic acid [myo-inositol 1,2,3,4,5,6-
hexakis(dihydrogen phosphate)] as a mixed Ca?*~-Mg?* salt
in aleurone grains was first reported in 1872 (Pfeffer, 1872).
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It constitutes 1-6% by weight of most cereals, legumes,
and oilseeds. It has been shown to interfere with the
nutritional bioavailability of minerals by forming insoluble
complexes with di- and trivalent cations (Maddaiah et al.,
1964; Vohra et al., 1965). With a continually expanding
global need for food protein, increasing concern arises over
the presence of antinutritional agents such as phytic acid
in plant-derived foods. Several excellent recent review
articles discuss the occurrence, chemistry, and nutritional
aspects of phytic acid (Erdman, 1979; O’Dell, 1979;
Cheryan, 1980; Maga, 1982).
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