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Tests on formaldehyde and nitrogen peroxide

In addition, we have found that both methane and
hydrogen have considerable lead responses. The latter
result differs from that of Egerton, Smith and
Ubbelohde®, who found tetraethyl lead to have no
offect in hydrogen. It may be that the results of
Egerton ef al. were complicated by the incidence of
pre-ignition, which is difficult to exclude when work-
ing with hydrogen.

This work was carried out in the Ricardo Labora-
tory on behalf of the Shell Petroleum Co.
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Cambridge.
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Hydrolysis of Starch Grains by Polarized
Infra-Red Radiation

AT the Liverpool meeting of the British Association
in 1923, it was shown that polarized radiation
had the effect of accelerating the change of starch
grains, in a weak suspension of diastase and at
ordinary laboratqry temperature, into a crystaliine
reducing substance ; but if the diastase were active
or concentrated, no selective effect was observed!.
Earlier experiments in 1922 had shown me that,
when ground cereals in plain tap water were exposed
to this radiation, a portion of the starch was turned
to sugar. This was estimated by Bertrand’s method?.
To meet criticism that the effect might be due to
the pressure of the cover glass, the experiment was
repeated ; but instead of using a microscope slide, the
starch suspension was in a flat-bottomed, very thin-
walled flagk, the base of which was irradiated by
light, polarized and reflected vertically upward by
a suspension of diastase in an oufer vessel3,
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The resulting hydrolysis was so remarkable that,
not only did it dispose of the cover-glass theory, but
also it suggested that the polarization of the incident
radiant energy by the diastase was the important
physical factor in enzymatic hydrolysing action ; for
the enzyme was not in contact with the substrate,

Hydrolysis without enzyme. Prof., E, C. C. Baly
pointed out to me that the absorption bands, both of
water and the carbohydrate groups, were in the short
infra-red. Fused silica (‘Vitreosil’) dishes, which trans-
mit these rays, have now been used. Radiation from
an electric spiral or small radiator was reflected by
black glass or by ferrotype at the polarizing angle,
striking the underside of the dish containing a sus-
pension of well-washed potato-starch grains. After
a period of about seven hours, the grains in some
places had a dull, swollen appearance. On drying,
clusters of crystals were seen exuding from the
graing, or totally escaped into the surrounding
medium (see photograph). The temperature was
usually only one, or sometimes two, degrees above
the room temperature (generally about 19° C.).

The addition in later experiments of a trace of
sodium chloride (0-0-3 per cent) greatly increased
the effect. In this case, the crystals often formed
within the grain, the coat of the grain gradually
disappearing. The sodium chloride apparently acted
as a co-enzyme.

The contents of the dish were washed out with
distilled water, and, when tested in the usual way,
gave evidence of sucrose.

If the experiment is done during the months when
the potato tubers are in a dormant condition, the
control, placed by the side with ordinary radiation,
gives intact starch grains; but after February some
crystals may be found and a few of the grains will
be seen breaking.

The similarity of the results, though in a much
smaller degree, indicates that in this experiment we
are imitating the natural process of enzyme hydrolysis.
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