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of that of the hydrogen ions. Later the author! showed that the pro-
portionalities are somewhat different from this and that the rate of the
mutarotation of glucose is related to the acidity and alkalinity of the
solution by the expression rate = A + B(H') + C(OH’), where A, B,
and C are constants at constant temperature. This formula has lately
been used as the basis of a new method for measuring the electrolytic
dissociation of water.? A satisfactory explanation of the fact that acids
and alkalies are enormously powerful catalysts of the mutarotation while
all other substances are without comparable action is lacking.

The sugars glucose, lactose, galactose, rhamnose, melibiose, arabinose,
maltose, xylose and some others occur as monohydrates and these have
generally been regarded as hydrated aldehydes without lactonic structure
and thus intermediate forms between the two lactonic «- and g-forms
of the sugars. The freshly prepared solutions of these monohydrates
are identical in properties with such solutions of one of the anhydrous
lactonic forms of the sugars and it is therefore to be concluded that the
equilibrium between this lactonic form, whichever it may be, and the
monohydrate is established instantly. For most of the sugars the lactonic
form which is thus in instantaneous equilibrium with the monohydrate
is the a-form, but for one sugar at least, maltose, it is the S-form. The
mutarotation reaction may then be considered to be the slow change of
the monohydrate into the other lactonic form by a reversible reaction,
or in the form of an equation,

a-sugar + H,0 == monohydrate > B-sugar -+ H,O.
(1) (2)
For most of the sugars the reaction 1 is instantaneous in comparison
with 2, which is therefore the mutarotation reaction, but for maltose the
relations are reversed. Why the monohydrate should change instantly
to the a-form for some sugars, but to the S-form for others is entirely
unknown and is a most interesting problem.

The mutarotation reaction is general to all the aldehyde and ketone
sugars. It may indeed be called the fundamental reaction of the sugar
group. While its cause remained unknown during the half century
following its discovery, the last decade has brought a full explanation
of it. The principal facts regarding it have been accurately measured
and correlated. On the other hand the application of these facts to the
elucidation of the chemical and biological reactions of the sugars, in
every one of which mutarotation plays a part, has just begun, but it is
even now apparent that the unfolding chemistry of the polysaccharides
is to be largely a development of the mutarotation reaction.
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