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also cultivated in Ingland by Her Grace
of Beaufort so long ago as 1699 (DUr.
Mux, Stoane MSS., 525 and 3349 it
Kew, v.) It would be interesting to
ageertaia  in what  way thess plants
reached  England at that early period,
and from what part of tho American
<oust.
(ieorae Lawsoxn,
Dalhousie Ceilege, Halifux, N. 8.,
March 20. }

CHILLED PUTATOES,

Wiy Ty Taste Sweer
Almost every one has at somo time
made  pemsonal  acquaintance  with the
sweet taste of potatues which have becn
oxposed to a very low temperature,  This
matter has recently beon the subject of
an extended investigation,® and the re-
sults ure interesting, not only because thuy
suggest a way in which the sweet taste
may bo removed, but also for the light
which they thiow upon the chemical and
vital processes which go on in this aud
similar tubers during their period of rest.

Potatoes which have become sweet are
commonly said to have been frozen.
Ons of the fivst results of the investiga-
tiva " referred to, was that freezing does
not make potatoes sweet. Hundreds of
frozen potatoes were examined, but not
@ sin,le one was found to have become
sweue ! In these trials, however, the po-
tatoes were frozen quickly, while in a cel-
lar they would be likely to be subject to
a low temperature for a comparatively
long time betore freezing. The actual
couversion of the juices of a potato into
ice, is always rapid when it once begins ;
but it has been shown that the trmpera-
ture must fall 5 or 6° below the freezing
point of water before the solidification
takes place. The d:ilference between
potatoes frozen artificially and  those
frozen accidentaly in a cellar, then, would
bo simply that the latter were chilled for
some time before they actually froze.

This suggested the thought that it
might bo the chilling, and not the freezing,
winch made potatoes sweet. To  test
this, thirty tubers, as nearly alike as pos-
sible, were placed upon a table in a cellar,
in February, and by occasional opening of
the windows, the temperture was kept
Jjust above the point (26° to 27° F.) at
which potatoes freeze. Every day for
two weeks, two ot the potatoes were
tested ; and from the seventh day on, the
sweet taste became more and more mani-
fest, although the potatoes never froze.
In auecther trial, potatoes were frozen
capidly and preserved for a considerable
time in this state.  They did not become
sweet, It is plain, then, that it is chilling,

* Mucller, Landw, Jabrbuccher, XI, p 751,
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just fulling short of freczing, and not the
freezing iteelf, which canses the swoetness,

The next step was to ascertain the caunse
of this efivet.  The sweet tuste suggests at
once the presence of sugur, since this is by
far the most common vegetable swoet,
Chemical analysis confirmed this conjec-
ture, Normal potatoes coutain, roughly,
0.5 per cent. of sugar, while chilled pota-
toes contain much more,—one per cont.
rendering them decidedly sweet, and two
per cent. inedible.  Whence, now, comes
the excess of sugar in the chilled potatoes 1
Here some knowledge of vegotable chem.
istty is vequired.

The largor portion of the solid matter
of the potato consists of starch, aud stareir
is ensily converted by various means into
a form of sugar familiar to us in these
days as ¢ glucose.,”  Commercially, glu-
ose is made by heating starch with dilute
acid 3 but it is & popular error that the
ucid enters into the composition of the
glucose. It is not even necessary to its
formation. Starch is changed into glu-
cose by uniting chemically with the
elements of water, and the change may be
effected by simple heating with water un-
der pressure, though the process is more
rapid when acid is uvsed.  Starch may be
changed into sugar in many other ways.
The starch of our food, for example, is
changed to sugar during digestion, so
that every human being and every her-
bivorous animal is a walking glycose fac-
tory.

Moro interesting for our present pur-
poso, however, is the action of malt upon
starch. In the preparation of malt by
sprouting barley, a substance called dius-
tase is produced in the latter, and when
the malt is subsequently brought into
contact with fresh grain or other starchy
material, this diastase attacks the starch
and converts it into a form of sugar clese-
ly resembling glucose. In the subsequent
fermentation, this sugar yields the alcol:ol
of the beer or other hiquor.

But malt is not the only material in
which diastase is found. It has been
pretty well made out that the cells of all
or most plants contain a ferment which is
so nearly ke diastase that it may be
called by that nane, and which changes
starch into sugur. ‘This is the source of
the sugar of chilled potatoes. ‘The dias-
tase in the celis has formed it from the
starch  which is present in such abun-
dance.  That this 1s 4o is shown by the
fact that as a2 potato becomes sweet, its
content of starch diminishes to an extent
rather miose than sufficient to produce the
sugar which is found.

The utility of this change for the
growth of the potato in the spring is ob-
vious, It changes the insoluble starch
into suluble sugar, which can be carried
by the sap into the growing shoots, where
it is necded for theiv nourishment. Bud

of what uso ig it in the winter, and why
shoald it wmanifest itself only when the
tuber is cooled helow a certain point?
The answer to this question involves con-
siderations of a difteront character.

Wa do not commonly nssociate tho
iden of lifo with such a thing as a potato
and yet, if we stop to think, we know it
is alive if it is sound. Now, every living
thing breathes; this is ay true of plants,
as of antmals, of a potatv us of v mon,
Morcover, the chemienl processes involv.
ed are in general tho same.  Both breatho
in the oxygen of the air and use it to ox-
iize or burn some of the materinls which
they contain.  This burning furnishes to
the animul, heat and the force of its mo-
tion ; to the plaut, heat and the forco of
its (sometimes hidden) motion. Both ex-
hale carbouie acid amd wutor ns the pro-
ducts of this internal combustion. Both
too, perish sooner or Inter, if their supply
of air is cut oft, although plants may be
deprived of air for a very much longer
tinme than the higher animals, without
being killed.

Now one object of the diastase in the
cells of the potato, is to prepare fuel for
this burning that is continually going on.
The sugar into which it converts the
starch, is burned up by the oxygen of the
air which the potato breathes, It is true
that the process is indirect, and by no
means so simple as this bold statement
would seem to make it. It is very differ-
ont from the burning of sugar thrown in-
to the fire, for example; it is a vital and
not a morely chemical act, Nevertholess,
the result is much thie same. The sugar
is destroyed, and a corresponding quant-
ity of carbonic acid and water produced,
in both cases.

This change of starch into sugar, and
the burning up of the sugar, go on all the
time in the living potato, though iwith
different degrees of energy in different
specimens and at different times.  Ordi-
narily the sugar is burned up as fast as it
is formed, as woe know from the fact that
it does not accumulate,  When the pota-
to i3 exposed to the low temperture for
some time, it does accumulaw . as we have
seen, showing that the two processes are
unequally affected by cold.  As a matter
of fact, the breathing of plants at the
freezing point of water is reduced to a
minimum; it is almost nothing. The
action of diastase, on the other haud,
though probably weaker, still goes o,
sugar is formed faster than it is needed,
and ti.e potato becomes sweet.  Actuil
freezing stops all these processes and kills
the potato.

The sweetening of chilled potatoes,
then, is not caused by any new action ox-
cited by the cold, but simnply by the fact
that the balance between two processes,
formation and oxidation of sugar, is dis-
turbed.  This suggests a remedy, if one's



