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TRANSLATORS PREFACE.

In presenting this translation of L’Industrie Vinicole
Méridionale,* by Professor I. Roos, to Australian wine-
makers, the sole aim of the translators has been to render
a thoroughly modern work on wine-making .available,
of a type of which the necessity has been obvious, and
frequently commented on for some years.

The selection of the present work for translation was
guided principally by the fact f that the climate, and
conditions of wine-making, in the South of France, for
which the book was expressly written, are practically
identical with those of Australia. The new methods and
innovations in vinification adopted there (as also in
California) should be applied here without hesitation, if
we are to keep abreast of recent advances, or rather, of

our competitors in the export wine trade with Great

Britain, on which the future expansion and success of our
viticultural industry largely depends.

We feel convinced, from an intimate knowledge of the
actual local conditions of wine-making, that the general
and immediate adoption throughout Victoria of the
improved methods of vinification so ably advocated by
Professor Roos, and already extensively applied in praetice
in the South of France, Algiers, and California, will
prove of the utmost advantage to our wine industry;

* Roos, L., L' Industrie Vinicole Méridionale, pp. vi. 326. 8vo. Montpellier
and Paris. 1898.

+.One of us (R. Dubois) studied for several years under Professor Roos
at Montpellier.
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9
and should result in greatly diminishing the quantity ot
wine annually passed through the still, and in increasing
the production of sound dry wine of good keeping qualities,
which will be of higher average market value than hitherto.

Our earnest hope is that Australian wine-makers will
accord Professor Roos’ book the serious attention and
consideration it merits, as recording the latest definite
advances in wine-making in hot climates.

RAYMOND DUBOIS.
W. PERCY WILKINSON.

Viticultural Station,
Rutherglen, 15th February, 1900.




WINE-MAKING IN HOT CLIMATES.

CHAPTER 1L

FERMENTATION.

Etymologically, the word fermentation (derived from the
Latin fervere, to boil) marks the phenomenon by which the
transformation of a part of the substances constituting a
given liquid takes place, the phenomenon being accompanied
by movements similar to those produced by the boiling of
a liquid.

The term fermentation seems therefore only applicable to
cases where chemical transformations are accompanied by
a kind of boiling. .

As long as the causes of these chemical transformations,
of which the bubbling is only the corollary, were not known,
the above definition sufficed ; but since the cause is known,
since we know that many other chemical transformations
although not accompanied by bubbling are similar to those
which gave rise to the word fermentation, it became neces-
sary to designate phenomena of the same order by different
words, or, as has been done, apply to all, despite its etymo-
logical inexactitude, a word which would have a conven-
tional signification.

- It is scarcely necessary to speak of Pasteur, as his
numerous works on this question are. universally known.
It was he who demonstrated, after the unfruitful researches
of most-eminent scientists, that fermentations were the work
of infinitely small organisms called miécrobes.

All fermentations have a point in common, which is that
a very small weight of organized matter is sufficient .to
transform relatively considerable quantities of material.

Thus, a few pounds of beer yeast may produce thousands
of gallons of that liquid, and a few grains of acetic ferment:
are sufficient to transform a cask of excellent wine into
vinegar.

Az



4 WINE-MAKING IN HOT CLIMATES.

Non-organized, often very soluble bodies, are known,
acting in the same way. For instance, pepsine may trans-
form a considerable weight of insoluble fibrin into soluble
peptone.

Fermentations and transformations of this class are some-
what similar, and, therefore, the general term of fermenta-
tion has also been applied to transformations brought about
by soluble ferments. However, to distinguish the two
phenomena, the fermentation brought about by organised
ferments has been called true fermentation, while that
brought about by the soluble ferments or diastases has been
named pseudo-fermentation or diastasic-fermentation.

The microbes or agents of true fermentations exist in
infinite variety, they are suhdivided into several species,
the principal being moulds, yeasts, mycoderma, micrococci,
bacteria, bacilli, and wibrios. With regard to the diastases
they are also in great variety, and bear different names in-
dicating either their origin or behaviour. That known as
pancreatine (a mixture of soluble ferments) normally exist-
ing in the pancreas, plays a very important part in digestion ;
that called amylase renders the starches soluble.

As a general principle, all fermentation induces in the
liquid the disappearance of one or several substances, and
vice versd, the appearance of one or several new products.

The most important of all is the aleokolic fermentation.

ALCOHOLIC FERMENTATION.

This is a true fermentation, and is, in the great majority
of cases the work of organised microscopical plants, known
as yeasts (levures).

It is the transformation of several substances of an

analogous chemical constitution (glucose and other sugars)
into alcohol as the principal product, carbonic acid, glycerine,
succinic acid, and a few other substances, some of which are
not yet completely known.
_ We say intentionally glucose and other sugars, although’
it is well known that alcohol may be obtained from many
other substances, starch for example, but these substances
are not capable of being directly transformed into aleohol
and secondary products. They must first be transformed
mto glucose or fermentable sugar.
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There are, it is true, a few rare exceptions to this rule,
and though of very great scientific interest, they remain
unimportant in practice.

The transformation into glucose, of substances forming

alcohol, may be brought about by chemical means, or more
often by diastasic fermentations preceding the alcoholic
fermentation.
- Sometimes, as happens in the case of a large number of
yeasts, the alecoholic ferment secretes a diastase, bringing
about the transformation into fermentable sugar. Cane
sugar, for instance, only gives alcohol after having been
submitted to a diastasic fermentation, which is indirectly
the work of the yeast itself, for it is by the aid of a soluble
ferment, snvertine, secreted by it, that the preliminary pre-
paration is accomplished.

Starting from glucose, the production of alcohol is the
result of true fermentation ; starting from cane sugar, it is
the result of a double fermentation, one diastasic, the other
true.

The most searching analyses, made on many different
cépages, have not revealed in grapes, at maturity, the
presence of cane sugar in noticeable quantities.

Grape must only contains glucoses, as directly fermentable
constituents, the two most important being dextrose and
levulose, existing in about equal proportions at maturity.
Therefore, the vinous fermentation can only be regarded as
a true fermentation. .

Alcoholic fermentations are numerous ; the best known in
our regions are those furnishing wine, ale, or beer, cider, and
perry. But the alcoholic beverages used in different
countries, and prepared from very dissimilar substances—
milk, juice of certain roots—are also the result of fermenta-
tions analogous to those already mentioned.

They are all produced by related organisms, but yet not
identical. The c¢haracteristic of their common work is the
production of alcohol, but they differ individually with
respect to the weight of alcohol produced in relation to the
weight of sugar consumed, and by the nature and quantity
of secondary products formed.

These secondary products are of two kinds : first, those
depending on the variety of the ferment effecting the trans-
formation.
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The products of fermentation, principal and secondary, are
eliminated by the organisms as the result of their work.

The researches of Pasteur, justly considered unattackable
from a scientific stand-point, brought about the conceptions
we have just briefly described.

The alcoholic ferment is a plant cell, nourishing and re-
producing itself in a suitable liquid, and, as a result of its
nutrition, producing new substances utilized by it in turn.

The agents of alcoholic fermentations are called yeasts,
and belong to the order Saccharomyces.

The first studied and best known is the Saccharomyces
Cerevisie, or beer yeast.

The Saccharomyces Cerevisice is comyposed of cells, which
appear under the microscope in a lenticular more or less
slobular shape, often elliptic, and sometimes circular. They
measure, on the average, five or six thonsandths of a milli-
metre in diameter, and are surrounded by a thin membrane,
the composition of which is approximately that of cellnlose.

The yeast cells, according to their age, have varied aspects;
when young they appear turgid, full of non-granular highly
refractive protoplasm ; when old they seem almost empty,
shrivelled, wrinkled, with the protoplasm full of pigment,
and more or less opaque.

The reprodaction of these micro-organisms occurs in two
different ways, but only one is of interest to the fermentation
industry, the reproduction by budding.

It consists in the cell swelling at one point of its surface.
The swelling is full of protoplasm, and, at the beginning,
is not differentiated from the protoplasm of the mother cell.
The swelling isat first very wide at the base, but contracts
gradually until it forms a true ramification on the mother
cell. Under ordinary circumstances these ramifications very
soon become detached. The cells, in groups of two or three.
become separated, and, isolated or not, become new mother
cells, ready to reproduce by the same process.

It goes without saying that to vegetate and reproduce
normally, the yeasts must find in the liquid they live in,
besides special physical and chemical conditions, elements
which are necessary to the constitution of their tissues.

These elements are of two classes, organic and inorganic,
as has been proved by numerous analyses of yeasts.
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The thin membranous envelope covering the protoplasm
seems to consist of a substance analogous, if not identical,
with cellulose. The following analysis, due to Schlossberger,
shows this striking analogy :—

Envelope of the Yeast. Cellulose.
Carbon e 4550 S 44-50
Hydrogen (0N v 6-20
Oxygen 47-60 49-30
100-00 100-00

The envelope represents one-fifth to one-sixth of the total
weight of the yeast in a dry state. The protoplasm has a
much more complex organic and inorganic composition.
The greater part is formed of nitrogenous matter, similar to
albumen ; but contains also fatty substances.

The inorganic matters represent about 6 per cent. of the

total weight of the dry yeast, they number about one dozen,
their respective importance is rather varied.

Phosphoric acid and potash predominate, the phosphorie
acid represents over 50 per cent. of the weight of the ash,
the potash about 40 per cent.

To conclude, the liquid must offer to the yeast, carbon,
-nitrogen, oxygen, hydrogen, phosphoric acid, potash, and
traces of other mineral matters, to insure its development.

In the must or juices used by different fermentation
industries, the sugars furnish carbon, hydrogen, and oxygen.
As for the other matters, they exist in various more or less
complex forms in the liquid itself. The nitrogen in the
form of albumenoid or even ammoniacal compounds. The
inorganic matters are constituents of the parts of the plants
which furnish the must.

The characteristic of the yeast is that it. consumes con-
siderable quantities of carbohydrates (sugars), retaining only
-a very small proportion (;%th) for the constitution of its own
substance. All the rest is transformed into aleohol and
other secondary products already mentioned.

The work of the yeast is too complex to be expressed by
a chemical equation.
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The following simple table will show what becomes of 100
grammes of glucose under the action of beer yeast, in a
liquid suitably constituted :—

Alcohol oy La st ) SN 4656
Carbonic acid ... 4836
Glycerine s 15 ¥ 3:25
Succinie acid ... i 061

Glucose used by the yeast for its
constitution, and in the formation
of not clearly defined products ... 1-26

VINOUS FERMENTATION.

The vinous fermentation is that by which e must of
Jfresh grapes is transformed into wine. : :

Under ordinary conditions, it is a spontaneous fermen-
tation. The must does not require to be sown with yeast, as
is often done in the manufacture of other fermented drinks.

At maturity, the grape is covered with micro-organisms,
which induce the fermentation of the must.

This fact was clearly established by Pasteur ; and it is
only at the time of maturity that the exterior of the grapeis
covered with yeast-spores.* '

Grapes protected against outside dust by proper devices,
furnish musts incapable of spontaneous fermentation, if
they are prepared with the precautions necessary to preserve
them from contamination.

The particles of dust are fixed on the grapes and stalks,
and even on any other of the vine organs, by a kind of waxy
matter. This forms the grape-bloom.

Most diverse matters are found side by side, mineral
particles, spores of common mildew, germs of wine yeasts,
and in still greater number, the germs of a yeast, common
to all sweet fruits, but, as we shall see, of no great import-
ance in vinification, this is the apiculate yeast.

The principal factor in vinous fermentation is the elliptic
yeast (Saccharomyces ellipsoideus).

* It was believed' for a long time that the ferment or yeast existed in the
pul]p of the grape. This erroneous opinion is even now quoted by certain
authors.
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In spite of its name it is almost circular, of lenticular
shape, transparent, like the yeast of beer, and full of re-
fractive liquid when young and active ; more or less full of
pigment, opaque, and shrivelled when old or living in an
unfavorable liguid.

The dimensions of the elliptic yeast are about five thou-
sandths of a millimetre each way. Its mode of repro-
duction is the same as that of the beer yeast, but the
ramified form is less frequent in the Sacc/mrom_yces ellip-
sotdeus than in the Saccharomyces cerevisice.

However, if in reality the elliptic yeast is the principal
agent of vinous fermentation, it is not so exclusively. The
apiculate yeast (Saccharomyces apiculatus) is one of the
most widely distributed in nature. Pasteur was the first
to indicate its existence on acid and sweet fruits generally,
and grapes in particular. Reitsch and Martinand * also
indicated the predominance of apiculate yeast on the
surface of ripe grapes.

They have shown, further, that it exists in abundance at
the be\rmnmg of any spontaneous vinous fermentation.

Its action, however, is only partial, for it cannot live in
must contamlng more than 3 to 4 per cent. of alcohol.

Reitsch and Herselin established this fact by a series of
conclusive laboratory experiments.t

The elliptic yeast, on the contrary, is able to work in a
much more alcoholic liquid. It commonly gives up to 16
per cent. (by volume) of aleohol,{ but it really starts work-
ing in ordinary cases, that is, in unsterilized musts, only
when .the fermentation has been commenced by the apicu-
late yeasts.

For vinous fermentation to take place under good con-
ditions, and for a must to give not only the maximum
yield in alcohol, but also that harmony of qualities which
assures its value, the fermentable liguid should realize
certain chemical and physical conditions, some of which
are still obscure, but others very distinctly established.

.Later on; when discussing the vintage, and vinification, we
will study the influence of the chemical and physical con-
ditions of the must, on the quality of the wine. We desire

* Comptes Rendus de 1’Acad. des Sciences, 6 April, 1891. Des micro-
organismes des raisins miirs.

+ Reitsch and Herselin. Progrés agricole et viticole, 1895, -

T 28 per cent. of proof epirit.
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to draw attention here to the relative inferiority in prac-
tice, now long known. of the wine-making industry as
compared with other fermentation industries.

Defects in qualities of wines are of two kinds. Those
known as organic, depending on the grape, the ¢épage, its
state of maturity, the atmospheric influences which 1t was
submitted to, alterations caused by diseases it may have
been subject to, &e.

Against some of these defects nothing very effective can
be done ; against others, resulting from vine diseases, for
instance, continual care and efficacious treatment are gene-
rally sufficient to annihilate them.

The other qualities or defects, which may be termed
accidental, are the result of different manipulations to
which the grapes were submitted during their transforma-
tion into wine, and of the conditions under which the
transformation was effected. Theoretically, the transfor-
mation ought to take place under the exclusive influence of
the yeasts we have just mentioned, but practically. it is not
s0.
The vinous fermientation generally remains the principal
result, but side by side there are effected a number of other
fermentations, which are known as secondary fermentations.
because they usually have less influence on the nature of the
product. Their action, however, is never nil in practice.
and the further the must is from its normal state, the
greater their importance becomes.

In all the industries of fermentation of sweet musts, what-
ever the origin of that must is (brewing, distillation, for
example), mannfacturers do not go groping like blind people ;
the conditions of these fermentations, on the contrary, are
carefully studied, and care is always taken to realize the
most favorable conditions.

In the wine-making industry this is not done, perhaps
because it is the most important of all. This seems to every-
body, however, to be a very poor reason. We are more
inclined to think that it is because the wine-grower does
not know, and will not take the trouble to frankly regard
himself as a manufacturer during the vintage time.

We know what objections will be raised against this
argument. The grape harvest is only made once a year,
whereas, the operations of other industries are repeated
every day. We agree that this is a difficulty, butalso think
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that it does not justify either a complete lack of observation
or disregard; it seems, on the contrary, that the necessity of
observing the conditions is so much more necessary as the
occasions are more rare.

Are there many vignerons who are able to recall the
behaviour of particular vatfuls of the preceding year, the
diverse phases of their fermentation, or who possess such
a stock of observations as to enable them to deduce the
best conditions for the vinous fermentations ? They are
rare aves.

The characteristic failing of vine-growers is to act without
method, and the result is an exceedingly great diversity of
processes used in working the raw material, which, after all,
does not vary much in composition.
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CHAPTER II.

STUDY OF THE GRAPES.

MATURATION.

The phenomenon of the maturation of fruits has been the
object of numerous studies. Many eminent scientists have
tried to solve this captivating problem, but we cannot yet
state that complete light has been thrown on the subject.

We shall refer here to a study, dating from the last few
vears only, which is interesting from two points of view—
first, because it summarizes the principal works on the
subject ; secondly, because it is applied to a very important
cépage of the southern region of France.

That ¢épage is the Aramon, and the Aramon grafted on
_American vines in extensive culture.

The researches mentioned date from 1891. In that year
the vine which furnished the samples was not submitted to
any particular care. In the preceding year it had received
an ordinary fertilizing with farm manure composed of
arachide shells litter.

The plot of ground, situated in the commune of Ville-
veyrac (Hérault), is flat, constituted of clay-limestone soil,
limited to the west by a departmental road and by private
roads on the other sides. -

The vineyard, planted with Jacquez in 1884, was grafted
with Aramon in 1886.

The samples were taken every fortnight, from the 1st of
May to the 21st of September, 1891. The vintage took
place on the 28th September.

The first sample taken on the 1st May represents the
whole of the buds ; but, from the 15th of May, it was pos-
sible to separate the three principal aerial organs—the
grape, leaf, and branch—and to analyze each separately.

In this study we will consider more particularly the for-
mation of sugar in the grape.
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FORMATION OF SUGARS IN THE GRAPE.*

« Although these experiments were not carried out with
the exclusive object of throwing light on the controversy as
to the origin of sugars, we shall see that the results may be
valued, in presence of the principal hypothesis actually
existing on the genesis of the sugars in grapes. As happened
with Portes and Ruyssen, we found ourselves confronted with
three theories to explain the essential phenomena of matura-
tion—diminution of acids and augmentation of saccharine
matters—for, as we have seen, these two phenomena occur
at the same time.

¢1st. The theory which regards tannin as the generator
of sugar.

“2nd. The theory which considers starch as the principal
source of almost all the organic principles.

“3rd. The theory which accords to the acids the part
played by starch in the above theory.

“We have not followed the tannin in the various phases
of vegetation, and cannot therefore express an opinion on
the first of these theories. It has been, however, almost
completely abandoned,

“ With regard to the second, we searched for starch in the
different organs and succeeded in detecting it under the
microscope, in small spherical granules, greenish, but not
coloured blue by iodine, and not luminous in polarized light
with the Nicols crossed. Only a few -granules of an
irregular shape were coloured blue by iodine.

“The starch with these two characteristics was only found
in the seeds of the grape. The granules, however, were
smaller than those of ordinary starch—comparable in dimen-
sicns to those of rice starch.

“We cannot conclude from these succinct results that
starch only exists in small quantity, or not at all, in the
different organs of the vine. Sachs, Cuboni, Schimper, with
less rudimentary methods, consisting of- eliminating the
chlorophyll by a preliminary treatment, have detected and
even estimated the starch in vine leaves ; we have no wish
to depreciate the results obtained by these observers, without
previously obtaining the support of more convincing experi-
ments.

* L. Roos & E. Thomas, Contribution & I’étude de la végétation de la
vigne. (dAnn. Agronomiques.)
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¢« Starch seems, therefore, to exist in the leaves, and, in a
general way, in all the green parts of the plant; it may
therefore be considered as the source of the more or less
numerous organic products, particularly the saccharine
matters.

“ But this hypothesis has been contradicted by Buignet,
who, to begin with, contests the presence of starch in acid
fruit.

“In admitting its presence in the plant, he adds that its
transformation could not in any case furnish the sugar of
the fruits, as this sugar is leevogyre, while the glucose
derived from starch is dextrose, with a rotation of + 53°.
This is an argument which seems to dispose of the opinion
of Alessandri and Pollacei,* who assert that the sugar is the
result of the saccharification of the starch in the pips or
seeds ; and that of Léon Brasse,t who studied the trans-
formation of starch in a great number of different leaves,
amongst which, it is true, the vine leaf does not figure, and
demonstrated that a soluble ferment, amylase, existed in
all leaves, capable of saccharifying not only the soluble
starch, but also erude starch.

“This appears convincing, but to be really so it would be
necessary to know if the vine starch exists only in one
modification, and if that modification is that furnishing
dextrose by saccharification.

“ We know that the sugar resulting from saccharification
of inuline is leevogyre, and it is not proved that inuline does
not exist in the vine.

¢ Previous observations due to Dehérain established that
the rotation of fruit sugars, though at first decidedly positive,
diminishes progressively and passes to minus. Later on,
Prof. Bounffard, of the School of Agriculture, Montpellier,
arrived at similar results while studying Aramon must.
Our results entirely confirm those of the two above authors,
and allow us to affirm that grape-sugar is composed of an
admixture of glucoses in which dextrose predominates before
maturity.

“ Buignet asserts that the sugar of fruits is at first in the
state of cane sugar, which, later on, by inversion yields
glucoses. But the argument he advances against the

* Botanische Zeitung, 1883,
+ Dissolution de 'amidon dans les feuilles. Ann. Agronom., t. xii.
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amylaceous origin may be turned against him, for if it is
true that grape-sugar has about the same composition as
inverted sugar in the fruit at maturity, this is not true if
it is considered before that epoch, and the inversion giving a
mixture in equal parts, levogyre, of dextrose and levulose,
could not at any moment produce a sugar of positive
rotation.

“To conclude this matter, Boehm has proved that the
leaves form starch with the aid of sugar, and that, by sub-
mitting plants normally exempt from starch to the action
of a saccharine solution, one can, after a while, distinctly
detect the formation of starch.

“ Schimper, arguing from his own experiments and those
of Boehm, concludes that the appearance of starch in the
leaves being always posterior to that of glucose, this
cannot have an amylaceous origin, at least in the leaves;
its accumulation in the fruit would therefore be the result of
a direct migration in the shape of glucose, or an indirect
migration of the glucose transformed previously into ordi-
nary starch, and further into soluble starch, which would
pass into the berry to become saccharified.

“ Amylase operates, no doubt, in rendering the starch
soluble, and subsequently in saccharifying it.

“It is also to that ferment that the disappearance of
cane sugar should be attributed.

“ However, it is possible to admit that the inversion of
the crystallizable sugar furnishes a part of the glucoses
detected in the fruit, that a part of those glucoses emanates
from the starch, the dextrose being furnished by the
ordinary starch, the levulose by a kind of inuline, or, as
we will see later on, might have a different origin.

" “Let us now examine our results, in comparison with
the theory which sees in the transformation of the acids
the genesis of the sugars.

“From the weights of the grapes, leaves, branches, and
the number of branches gathered for each experiment,
we intend to establish the composition of an average
branch, starting from the 28th June, the date at which
the blooming is completely achieved; and  place in
juxtaposition the absolute quantities of acids expressed as
sulphuric acid, of saccharine matter as glucose, and of the
ashes contained in the different organs. ;
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“To enable these results to be readily grasped, we have
expressed them by a graphic curve indicating the elements
in absolute value at different epochs.

ABSOLUTE QUANTITIES . OF SACCHARINE MATTER (AS
GLUCOSE), OF ACIDITY (AS SULPHURIC ACID), AND ASH
CONTAINED 1IN AN AVERAGE CANE.

b 3 Sugar.
ok
P f" D oefeeoo-1 Ash
,/"’_.-—-“--n------r"-—- ENUDesers =~ Acids.
f”

28 June | 12 July | 26 July | 9 Aug. | 23 Aug. | 6 Sept. | 21 Sept.

“ We have seen previously that the percentage strength of
the sugar in grapes increases at the precise moment that
the production of acidity diminishes. If we consider the
-absolute value of the grape, and the average branch, it is not
so any more ; the acidity constantly increases in absolute
value up to the 23rd August, and the formation of sugar is
-observed at the same time. ‘

“ The augmentation of the sugar is even enormous, from the
9th to the 23rd August, for it is during that period 25 times
_greater than that observed previously for equal intervals.

. “The variations of the acidity and saccharine matter
therefore seem independent of each other—at least up to the
23rd August. From that date the saccharine matter
increases considerably up to maturity, but we observe at the
-same time, a great diminution in the quantity of the acid.

10649, B



18 WINE-MAKING IN HOT CLIMATES.

It seems impossible to admit that the total sugar is derived
from the acids, for we notice that the absolute quantity of
each increases simultaneously. At the same time, we cannot
say that the acids do not furnish their contingent of sac-
charine matter.

“ Fremy noticed that the acid reaction of fruits
diminishes with ripening, but he also notes that in a great
many cases the acids of the fruit do not disappear, but
become neutralized by combining with the bases circulating
in the plant. If that reaction really occurs in the vine
there should be an increase in the weight of the ashes at the
precise moment that the free acids disappear.

¢ In fact, we notice between the 23rd August and the 6th
of September a marked increase in the weight of the ash
—we cannot say that the totality of the acids disappeared, or
have become combined with the bases. For in the preced-
ing intervals the weight of the ash was increasing together
with the acids. To fix with certainty the destiny of the
acids, we ought.to be able to measure the whole of the acid
produced during a given time. In other words, to know
and measure all the acids, at first free, and afterwards
combined. :

“It seems to us that a part of them at least is utilized
in the formation of organic salts, the bases of which are
found in the ashes.

“ What becomes of the remainder ?

“ Although we cannot state that the acidity decreases in
absolute value when the saccharine matter is augmenting,
we may at least notice that when the acidity decreases, the
sugar, composed in greater part of dextrose, changes its
composition. }

“ This change is very distinctly shown by the polarimetric
deviation, which from slightly plus or nil passes to minus,
and increases in that direction up to maturity.

“It will be easily conceived that the necessity for perfect
washing, and of diluting the matter in a large volume of
water, prevented us from making precise polarimetric obser-
vations. We noticed slight plas deviations up to the
23rd of August, and at that date the must, which contained
53 per cent. of glucose, showed no deviation whatever ; on
the 6th September the must contained 9 per cent. of glucose,
an(%zghe observed deviation in a R20-centimetre tube was
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“The angmentation of sugar may, therefore, be attributed
for the greater part, to the formation of levulose during that
period.

“ Prof. Bouffard, already mentioned, concludes in the same
way, according to experiments made by him on Aramon
cépage, that the dextrose is first formed, and that the
levulose appears later on.

¢ As the result of our observations, it appears that the
diminution in absolute value for the acidity, is always accom-
panied by an augmentation of levulose in the fruit, and one
1s led to think, that if the acids contribute to the fermentation
of sugar, it is the levulose that originates from them.

“ We certainly do not want to generalize this hypothesis,
or even to apply it to the Aramon e¢épage in an absolute
manner. Our experiments, only conducted during one year,
and under given conditions as to soil and climate, ought .
to be confirmed by new studies or experiments made under
different conditions as to soil and climate.

“We may add that on the 10th August, the acidity of the
grapes was constituted by more than 50 per cent. of free
tartaric acid, which progressively diminished, and on the
21st of September was not detectable.”

COMPOSITION OF RIPE GRAPES OF DIFFERENT CEPAGES IN
THE SOUTH OF FRANCE.

The succinet study of the phenomena of ripening which
we have just considered, is only of theoretical interest to the
wine-making industry.

The knowledge of the immediate composition of grapes at
vintage time is of much more direct interest.

Until recently no complete study of the subject had been
made. Girard and Lindet have filled this gap, and we will
borrow from their very conscientious and complete work, a few
general ideas on the composition of the different parts of the
fruit, and figures relating to the principal cépages of the
South of France.*

With regard to its apparent structure, the grape is divided
into two parts.

The stalk, that is to say, the ligneous and herbaceous parts;
and, secondly, the berries borne by it.

* A. Girard and L. Lindet. Composition des raisins des principaux
cépages de France. Bulletin du Ministire de I’ Agriculture, Paris, 1895.

B2



20 WINE-MAKING IN HOT CLIMATES.

The berry comprises three principal organs: the skin or
pellicle (outside envelope); the pulp, mass of cells filled
with juice; the pips or seeds, reproductive organs, generally
disposed symmetrically around the centre of the berry.

Each of the four parts composing the fruit—the support,
pellicle, pulp, and seed—has a special composition. Kach
brings to the vat special substances exerting a favorable or
unfavorable influence on the wine, proportional to the abso-
lute quantity of active substances they may contain.

As far as vinification is concerned, the grape consists of a
liquid part—the must, and a solid part—the mare.

The must alone contains all the substances necessary to
the fermentation of white wine, sometimes even of a reddish
wine, and contains all the substances necessary to the life of
the vinous yeast.

- These are, placed in their order of importance (water
excepted) :—

Glucoses : dextrose and levulose.

Organic compounds, acid or not.

Salts of organic acids (bitartrate of potash).

Mineral or inorganic salts, phosphates, sulphates, traces of
chlorides, &e.

The mixture of dextrose and levulose is the most important
part of the must, these sugars constitute its value, deter-
mining the future alcoholic strength, and give to the wine its
vinosity through the three principal bodies formed as the
result of their transformation, alcolkol, glycerine, and succinic
acid.

The organic acids and the acid salts of the must are of
secondary importance, but of such relative importance that
every vine-grower ought to be able to determine the exact
amount of acidity in must.

It is this acidity which renders the must more favorable
to the aleoholic than any other fermentation, when its per-
centage is sufficient. It may therefore be necessary to in-
crease in practice the amount of the acidity. This operation
is often done ; although very frequently in a rather empirical
manner, sometimes by acidifying musts which would do much
better without it, and not acidifying musts enough which
really need the addition.

We shall refer again later on to this operation, as the
only one we consider useful for the improvement of certain
defective vintages. .
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The other substances contained in the must contribute to
the formation of extractive and mineral matters, after having
served to nourish the yeast.

The must extracted from the interior of a berry without
coming in contact with the outside of the fruit is sterile, and
will not ferment. It is through the crushing of the grapes,
and washing of the skins by the must, that the sowing with
yeast oceurs. :

The mare, constituting the solid part of the grape, includes
the stalks, skins, ligneous part of the pulp, and seeds.

The fermentation of red wine takes place in the presence
of all these organs, unless submitted to special treatment,
such as stemming or removal of seeds ; each of these may
impart to the wine defects or qualities which it is well to
know. Stemming, and removal of the seeds, are opera-
tions, especially the latter, rarely used in the manufacture of
common wines.

The stalks contain a number of substances studied by the
Italian Professor Comboni. It would not serve any useful
purpose to describe these in detail, it will suffice to indicate
the principal effect of the stalks.

They contain tannin which is dissolved by the wine. This
is beneficial, but we must not confuse the true tannin exist-
ing in small amount in the stalks with certain substances of
a disagreeable, bitter, and astringent taste which may pass
into the wine.

These substances, which may all be sammed up under the
heading, organic acids and salts, are detrimental to the
finesse of the wine, as well as to its preservation and im-
provement. It is this particular astringent taste of wines
fermented on the stalks which resulted in erroneously
attributing to them an excessive richness in tannin. This
was a mistake; for Coste-Floret, who advocates with firm
conviction the operation of stemming, has proved that the
difference of richness in tannin was very slight between a
stemmed and non-stemmed vintage.

On the contrary, Prof. Bouffard asserts that stemming
sensibly diminishes the richness in tannin in the proportion
of 1:15 to 1-60 for the Aramon.

We are, therefore, confronted with two conflicting state-
ments, .

In reality, the stalks of ripe grapes contain only a small
amount of tannin, and even if they did not furnish any to the
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wine, their presence would play a useful part, that of sub-
dividing the marc and facilitating the penetration of the
surrounding liquid.

They may prove inconvenient on account of the detri-
mental substances already mentioned, and this will certainly
be so if the proportion of stalks is too great. This is very
rarely the case for the eépages in the South of France, if the
length or duration of the maceration is not too prolonged,
and if the temperature of fermentation does not become too
high. ,

gUnder the influence of excessive temperature and pro-
longed contact with the liquid, the cells of the stalks are
softened and disintegrated, and the matters or bodies they
contain are directly exposed to the solvent action of the
surrounding liquid, helped to a great extent by the elevated
temperature. This inconvenience is considerably diminished,
or even stopped, if the duration of maceration is reduced and
the temperature maintained between recognised limits. As
the stalks introduce into the wine elements which assist in
the formation of a good foundation, and their presence being
mechanically useful, we are inclined to think that preliminary
stemming should not be employed in the case of wines for
ordinary consumption. We do not find in this practice
marked economical advantages, especially if we reduce the
noxious influence of the stalks by well-conducted fermen-
tation.

Later on, when discussing stemming, we will go into the
question more fully,and give precise opinions about this
practice. _

The pellicle or skin constitutes the most important solid
organ of the grape in the vinification of red wine. It brings
with it the colour, most of the tannin, a notable proportion
of extractive and mineral matter, and the greater part of
the germs of yeast.

Armand Gautier* has carried out important researches
on the colouring matter of the grape, and more successfully
than previous investigators. From the study of this sub-
ject he was enabled to establish the.formation in the’ leaf
of coloured matters, derived from colourless substances
producing ampelochroic acids, which, migrating from the
leaf towards the fruit, constitute in the pellicle different
colouring matters now known as anolic acids.

* Comptes rendus, vols. 84 and 114,
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These cenolic acids are all red, but of various shades,
according to the eépage. They give the colour to the skin
of the grape, and exist in great variety, their chemical
composition, although not exactly identical, is close enough
to allow it to be practically considered so.

These colouring bodies are distributed in the cells at the
periphery of the grape under the epidermis, in the majority
of eépages. .

Quite characteristic is their insolubility in water, except,
however, in c¢épages teinturiers, or varieties derived from
them, such as Bouschet hybrids.

They are slightly soluble in strong, but not in weak acids.
This explains the possibility of making white wine from red
grapes (a great number of cépages at least) as the colouring
matter does not find in the must before fermentation a
proper solvent.* ‘

The enolic acids form a chemical group, the properties
of which closely resemble those of the tannins, as has been
established by Louis Hugounenq.t We, therefore, see at
once the importance of the pellicle, for through its cenolic
acids and pure tannins it furnishes the wine with useful
tannin-like substances. :

The action of the tannins is very favorable, they are good
antiseptics and powerful preservatives against the possible
future deterioration of the wine. On the other hand, they
communicate to the wine that special flavour called by wine
tasters charnu, mdche, grain.

The pellicle also contains an important odoriferous sub-
stance which has been carefully studied by Girard and Lindet.

“(One of the most interesting facts, noticed by us during
the analytic study of the different parts of a grape, is the
localization in the cellular tissue of the skin of an odorifer-
ous substance which gives to the wine of each c¢épage an
essential and peculiar character—this substance is totally
distinct- from the bouquet, which is only formed gradually
as the wine becomes matured.

* According to recent experiments made by Rosensthiel, this opinion may
be disputed, at least as far as the fruit sugars are concerned, if not the water.
Rosensthiel proved that, when out of contact with air, the colouring matter of
fruits is dissolved in their juice by prolonged contact, and especially at an
elevated temperature; this, it is understood, without interference of fermenta-
tion, in other words, in absence of alcohol. = He goes so far as to state that we
may preserve the must with the colour, flavour, and perfume of the fresh fruit.
A very easily conducted experiment shows that the colouring matter of the
grape is not soluble in water. Tt suffices to dilute with water a concentrated
alcoholic solution of the colouring matter to precipitate it as a powder.

+ Recherches nouvelles sur le vins. Imp. A. Storck, Lyon.
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“ All cenologists know that every wine resulting from the
fermentation of a particular ¢épage has, especially while the
wine is young, a characteristic flavour. The wines made
from Avamon and Carignane, for instance, from the South
of France, and those from Pinot and Gamay, from the Bour-
gogne cépages, differ entirely from each other.

“ Expert tasters can differentiate these odours, which
must not be confused, as is often done, with the so-called
earthy taste. It is not the climate nor soil which determines
it, they are peculiar to each cépage, and are often sufficient
to characterize it. The influence of climate and soil only
modifies them.

¢ The origin of these odours has not been indicated up to
the present. Our researches enable us to state that they
must be sought for in the cellular tissue of the skin, where,
ready formed, this odorous matter, which imparts the
character to the wine, exists side by side with the colouring
matter, which determines the robe of the wine.

“ Vergnette-Lamothe had, it is true, so far back as 1867,*
originated the idea that certain essential odoriferous oils
existed in grape skins, but the part played by them, and their
nature, had not been ascertained so far.

It is only in studying the weak alcoholic solutions from
macerated skins for the estimation of the colouring matter
and tannin, that we recognise the importance of this obser-
vation.

“ Each of these solutions after a few days was impregnated
with a strong odour reminding us of the flavour of young
wine, and were easily differentiated from one another even
by non-expert observers.”

The seeds contain a fatty oil which is fairly abundant, and
a number of substances some of which would be detrimental
to the wine, if they were dissolved.

Fortunately, the most useful substance the seeds may yield
to the wine, tannin, is placed near the periphery in such a
way that it enters into solution before any of the others are
appreciably affected. The increase in tannin due to the
presence of the seeds is not positively proved, although some
authorities believe that that substance is completely and
quickly dissolved.

According to Girard and Lindet, “ the seed also contains
a resinous matter, the formation of which seems to be in direct

* Le Vin, by Vergnette-Lamothe, p. 335.
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proportion to that of the tannin ; volatile acids are also con-
tained, which apparently belong to the fatty series. They
result from the saponification and oxidation of the neutral
oil contained in the nucleus of the seed.

“The resinous matter is easily soluble in alcohol, slightly
soluble in boiling water, and almost insoluble in cold water.

“By evaporation of these solutions it is deposited in the
form of a light-brown powder, which tastes harsh when
recently preparéd but gradually becomes sweetish.,

“It may be dissolved in alkaline liquids and precipitated
from the combination so formed by the addition of an acid.
It is easily oxidizable, especially in the presence of alkalies,
and through oxidation loses the above-mentioned properties.

“To summarize, it is analogous to ordinary resins, but
more rapidly alterable, and may be placed provisionally on a
level with the product extracted from the bark of certain
trees by Hoffstetter and Stdhelein, and named by them
Phlobaphenes.

“ Amongst the properties mentioned above, one of them
cannot fail to attract the attention of cenologists, namely,
that the harsh taste is progressively attenuated by time—
that attenuation enables us to account for certain long-
known changes in the taste of maturing wines.

“ But the presence of volatile acids detected in the seeds
is still more important—they probably play an important
-part in the production of the bouquet.”

We are inclined to think that Girard and Lindet place an
exaggerated importance on the substances contained in the
seeds. The analogy of the action of time on those substances,
compared with its action on wine itself, does not seem to
be sufficient to credit them with such importance. The
harshness of young wines is generally recognised ; it exists
in stemmed red wine, and even red wines fermented without
the seeds; and even in white wines, fermented without
contact with either skins or seeds.

However, if the seeds are not crushed—and they never
should be—their presence is harmless. The epidermis is
impermeable enough to prevent the solution of the substances
contained in them, which might exercise a detrimental in-
fluence on the wine. Besides, they are contained in the
centre cells, and their solution is not to be feared, provided
that the epidermis is not softened by too prolonged macera-
tion.
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In short, in the South of France, all the solid parts of the
fruit may remain in contact with the must during fermenta-
tion, in the manufacture of red wine. Their presence pre-
sents some advantages and very few inconveniences.

COMPOSITION OF GRAPES OF THE PRINCIPAL

«OEPAGES” OF THE SOUTH OF FRANCE.
ARAMON “CEPAGE.”

Constitution of the bunch.

1893, 1894.
Stalks ... SR A T A T R
Berries ... TS A03atn s 206735

100-00 100-00

Constitution of a berry of average weight 3:69 gr.

Pulp - s 8l
Skin R 5

' Seeds S Lo
100-00

‘The 88-81 per cent. of pulp represented 83-4 litres of
Jjuice per 100 kilos. of berries.

Chemical composition of the pulp representing 88:81 per cent.
of the weight of berries. s

1893, 1894.
Density of juice ... .. 1:064 ... 1:056
Water ... R P (A et o
Fermentable sugar... - ... 1409 ... 11-48

Bitartrate of potassium ity UAO2CE RN gl

Free tartaric acid . 0-39 012

Malic and other acids } 068

Nitrogenous matter SR SR R

Matters not estimated LRI BT O T —

Mineral matterst ...° e RS . —

Ligneous insoluble e 043 ... —
100-0G

* Expressed as malicacid. The figure for 1893 appears very small and is
met with quite rarely.—L. R.
t The potash in combination with tartaric acid deducted.
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Chemical composition of the skin = 945 per cent. of the
weight of the berry.

g 1893. 1894.
Water ... BN AR (IR A ==
Tannin ... S MDA o 2
Bitartrate of potash e — ... 088
Free acids* s e — 0:69
Ligneous... Lo oA SRR =
Mineral matters ... ISR 600 —

100-00

Chemical composition of the seeds = 1'14 per cent. of the
weight of the berry.

1893.

Water e 34:82
0il B (i1
Volatile acidst SRy (014577
Tannin 56 IR
Resinous matters Sl o n Gk
Ligneous ... © .. 4882
Mineral matters S ARG
10000

Chemical composition of the stalks = 385 per cent.
(average) of the grapes.

1893, 1894,
Wiaters5e et o7 OT0BENE W 3:0]
Tannin ... eamerle 2 SELTE D5
Resinous matters ... S ORISR (12857
Bitartrate of potash — .. 092
Free acidst eee - — . 033
Ligneous e sl Gt s 14:49
Mineral matters ... T AMSRESE B9 6§
10000

* Expressed as tartaric acid,

+ Expressed as sulphuric acid.

I Expressed as tartaric acid. L

§ The potash in combination with tartaric acid deducted.
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CARIGNAN CEPAGE.

Constitution of the bunch.

1893. 1894.
Stalks ... ey 2300 L e,
Berries ... Feuni 2076007 WAORT9

100-00 ... 100-00

Constitution of a berry weighing 2:58 grammes.

1893

Pulp ... 8940
Skin Sy syl N6
Seeds e 43300
10000

The 89-40 per cent. of pulp represented 83 litres of must
per 100 kilos. of berries.

Composition of the pulp==89-40 per cent. of the weight

of berries.
‘ 1893. 1894.
Density of juice ... R W (O REr T =
Water . ... cnerri 808 niinee
Fermentable sugar e 160025 et 2264
Bitartrate of potash ove oo 0302 Maee i

Free tartaric acid ... . ;
‘Malic and other acids 068 ©... 104
Soluble nitrogenous matters... 018 ... —

Matters not estimated SRS S —
Mineral matters ... ROV s . —
Ligneous insoluble aaeei@G8E ... —

100-00
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Chemical composition of the skins=7-60 per cent. of the

berry.

: 1893. 1894.
Water .o oan B RABIO(] e W
Tannin ... S Tl K6 MRS Rl
Bitartrate of pot‘tsh sl — w1007
Free acid Sl s PR
Ligneous and not estimated .. 2273 ... —
Mineral matters ... pir s U R

100-00

Chemical composition of the seeds=3 per cent. of the weight
of the berry.

1893.

Water 08 S
Oil W s S
Volatile acids sose RS
Tannin et RO
Resinons matters o) L) [6313)
Ligneous and not estimated ... ve 94°66
Mineral matters 55, a3 1974
100:00

Chemical composition of the stalks = 2:41 per cent. of the
weight of the bunch.

1893. 1894.
Water ... KRS G R e A () ()
Tannin ... i L RO b ()
Resinous matters ... Sette ORISR Iy ke 1204
Bitartrate of potash oo S TP S ()
Free acids o (723
Ligneous and not estlm‘zted OGP, 220
Mlneral matters ... oo i) < (R ek S s

100-00 ... 100-00
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PETIT-BOUSCHET CEPAGE.
Constitution of the bunch.

) 1893. 1894.
Stalks ... aoei- . 440 3-82
Berries ... s 19560 96-18

100-00 ... 10000

Constitution of a berry weighing 1°95 grammes.

1893.

Pulp .. 8580
Skin sey 11536
Seeds Do Ate
100-00

The 85:80 per cent represented 80-8 litres of must per 100
kilos. of berries.

Chemical composition of the pulp=8580 per cent. (y’t/ee
weight of berries.

1893. 1894.
Density of juice ... o L L0 BT S
Water ... PR S S Ol [ R R
Fermentable sugar e o L SRS R ()
Bitartrate of potash <5 HORG6 -

Free tartaric acid 3 ;
Malic and other acids } .
Soluble nitrogenous matters... 022 ... —

Matters not estimated - TR RL s —
Mineral matters ... e 008 ... —
Ligneous insoluble... e 083 L. —

10000
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Chemical composition of the skin=11-36 per cent. of the
weight of the berry.

1893. 1894,
Water ... RN 7h O s —
Tannin ... ioad s R L ()6 = ks Ll
Bitartrate of potash ghct M e
Free acids — . 0-43
Ligneous oae SRy Cos —
Mineral matters IEOSTEES —_

100-00

Chemical composition of the seeds=2+84 per cent. of the
weight of the berry.

1893.
Water e 3802
0il a0 P
Volatile acids » —_
Tannin S00. 1 He D
Resinous matters 1)
Ligneous and not estimated ... oo 4941
Mineral matters o IS
100-00

Chemical composition of the stalks == 3-82 per cent. of the
weight of the bunch.

1893. 1894,
ARG e SUEBIRE e iiB752
Tannin~ ... e ot 08D e erre el (15
Resinons matters ... efinal Ol Fraerlrdd
Bitartrate of potash e T R NN 0)

Free acids Rt i (0726
Ligneous and not estimated ... 1540 ... 17-63
Mineral matters ... AT A0 ona a0 04

100-00 100-00
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PICQUEPOUL BLANC CEPAGE.

Constitution of the bunch.

1893, 1894.
Stalks ... oo Rl RS - ()
Berries ... o 9585 ... 9696

10000 ... 100-:00

Constitution of a berry weighing 262 grammes.

1893.

Pulp .. 9190
Skin T NS5 260
Seeds S
100:00

The 91-90 per cent of pulp represented 866 litres of must
per 100 kilos. of berries.

Composition of pulp = 91°90 per cent. of the weight of the

berries.

: 1893. 1894,
Density of juice ... ee 10060 ... —
Water ... .. 8067 .. —
Fermentable sugar to-r il 38 BRI G6 8
Bitartrate of potash vee 0B3 L. —
Free tartaric acid
Malic and other acids } ey 2R e
Nitrogenous matters BT e EE
Matters not estimated e A S A, —
Mineral matters ... eee 080 ... —
Ligneous insoluble... e 102837 [, GEE

100-00




STUDY OF THE GRAPES.

33

Chemical composition of the skin = 563 per cent. of the

weight of the berry.

1893.
Wateriareass St sty
Tannin ... o0
Bitartrate of potash . —
Free acid T
Ligneous and not estimated ... 24-29
Mineral matters ... ek

100-00

Composition of the seeds = 2:47 per cent.
the berry.

Water

0il

Volatile acids

Tannin

Resinous matters

Ligneous and not estimated
* Mineral matters !

1894.

of the weight of

1898, .

3131
8:81
0-64
0-81
1-40

5566
1-33

99-96

Chemical composition of the stalks = 350 per cent. (average)

of the bunch.

1893, 1894,

Water i .. 75048 7224
Tannin ... R DO ) 2:33
Resinous matters ... seig) Sy (el 1-40
Bitartrate of potash v — 1:15
I'ree acids e 0-35
Ligneous and not estimated ... 20-59 21 IR
Mineral matters 1-82 1-38

100-00 99-99

The grapes used for the manufacture of red wine bring
to the vat soluble and insoluble matters, which co-operate
in the formation of the wine. The former are submitted to
a chemical transformation or are simply dissolved in the
liquid ; the latter play a mechanical part, which cannot be

disregarded. ,
10649, - c
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The soluble matters are far the most important ; in the
manufacture of white wine they are limited to those con-
tained in the pulp, the white wines being fermented without
contact with stalks, skins, or seeds.

This amply explains the difference in richness of extractive
matter observed between red and white wine, even in white
wine made from red grapes.

However, the substances contained in the must alone are
sufficient to insure largely the healthy life of the vinous
ferment whose function it is to transform it into wine.

We shall see later on in what degree it is useful to mod1fy
the composition of the must.

MATTERS BROUGHT TO THE VAT BY 100 KILOS. OF VINTAGE.

We have already stated that each of the four constituent
parts of the complete frui i and seeds—
bring to the vat special products influencing the wine, either
favorably or otherwise, proportionally to the absolute
quantity of active substances they contain.

We have just been studying the percentage composition of
each of the four parts of the fruit ; we are now going to
show in the following tables, borrowed from Girard and
Lindet’s work, what is in absolute value the quantity of
active or inactive substances bronght to the vat by 100 kilos.
of Aramon, Carignan, and Petit-Bouschet e¢épages, that is
to say, the three red eépages most widely cultivated in the
South of France.

100 kilos. of Entire Bunches bring
to the Vat—

Name of Product. . Total.

Pulp. | Skins. Seeds. | Stems.

kil. gr. ]kil. gr. | kil. gr. | kil. gr. | kil. gr.

Aramon cépage.

Fermentable sugar ... ... | 11°910 11+910
%itartrate of potdash .. | 0434 0079 ( 0°030 | 0543
ree tartaric aci 0°102% ARS ¥ ]
Malic and ether acids | ¥-m0:579, | } 0062 e | 0013 0756
Tannin IR 0114 0043 | 0°097 0254
Resinous matters Ras 0074 0032 | 0°106
Soluble nitrogenous matters l 0230 0230
Oil ... (s 0115 0115
Volatile acids * NS 0009 0°009
Mineral matters 1 I 07110 0-136 0031 0075 0°352

Note.—For references (*), (1), and (}) see footnotes to next page.



STUDY OF THE GRAPES.

Name of Product.

Fermentable sugar
Bitartrate of potash

Free tartaric acid
Malic and other acids...
Tannin
Resinous matter
Soluble nitrogenous matters

e
Volatile acids*
Mineral matterst

Fermentable sugar
Bitartrate of potash

Free tartaric acid
Malic and other acids ..
Tannin {
Resinous matters

(S)?%uble nitrogenous matters

Volatile acids*
Mineral matters t

100 kilos. of Entire Bunches bring

|
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to the Vat—-
Total.
| Pulp. Skins. Seeds. Stems. |
[kil. gr. | kil. gr. | kil. gr. | kil. gr ikil. gr.
Carignan cépage.
13980 13:980
0-537 0-079 0032 0648
bosoz | o052 | .. | o007 | o7
0118 | 0°009 | 0029 | 0°156
0039 | 0°034 | 0°073
0156 0°156
0-227 0-227
0023 0023
0147 | 0110 | 0052 | 0061 | 0°370
Petit-Bouschet cépage.
. | 12960 12960
0°543 0112 0040 0695
Yourg) oow7 | . | oon| o205
0115 0061 0042 0-218
0110 | 07050 | 0°160
0-181 0°181
0124 0°124
not esti-

mated

0065 | 0073 | 0048 | 0081 [ 0°267

* Expressed as sulphuric acid.

+ The potash in combination with tartaric acid deducted.

+ At complete maturity, we have not noticed free tartaric acid in the
Aramon grapes, nor in several other cépages.

§ The figure given is very small.
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CHAPTER IIL
VINTAGE.

The word »intage has a very wide signification ; it means
the gathering of the grapes, the result of the gathering, and
the general cellar operations connected with it. In the fol-
lowing pages we will mean by the vintage the gathering of
the grapes and the produce of that operation.

The choice of the time for the vintage is an important
question to the vine-grower.

In the South of France, in the few days preceding perfect
maturity, the transformation of the berry is so rapid, and the
crop exposed to so many dangers, that we may easily con-
ceive the haste with which the vine-grower endeavours to
place in safety, sheltered against the inclemency of the
weather, the fruit of the year’s hard labour and uninterrupted
care.

Logically, for the mannfacture of table wine, the vintage
must be made when the grapes have acquired their maxi-
mum of saccharine richness and maximum weight. It is
well, therefore, to know some of the processes enabling us to
fix the precise moment at which the grapes cannot gain any-
thing by remaining longer on the vine.

These processes are of three kinds, empirical, physical,
and chemical. The first, based on the exterior alterations and
appearance of the grapes—the browning at the base of the
stem, the increased transparency of the skin, the way in
which the pedicel can be detached from the berry, with a
portion of the pulp remaining attached to it, and, above all,
the Pollacei process, relying on the close observation of the
phenomena of ripening.

Pollacei noticed that ripening always commences from the
outside and works gradually towards the centre of the grape;
it suffices, according to him, to taste the pulp in contact with
the seed, and compare it with the pulp in contact with the
skin. Complete maturity is indicated at the moment thatno
difference in taste is detected.

The physical and chemical means, necessitating special
though fortunately simple apparatus, are preferable and more
accurate.
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DETERMINATION OF SUGAR.

The method most employed in determining the saccharine
richness is, according to the density of the must, determined
by means of a densimetre, known also as glucometre,
mustimetre, gluco-cenometre, &e.

If accurately graduated, or even if not, provided that the
correction is known, they give reliable indications. They
differ slightly from one another, in some cases the graduations
read on the instruments can only be transformed into sugar
by calculation. In other cases the graduation indicates
directly the quantity of sugar present.

They all depend on the well-known law of Archimedes—
“ All bodies plunged into a liquid are submitted from top to
bottom to a pressure equal to the wvolume of liquid dis-
placed.”

It is clear, therefore, that if an instrument capable of
floating is plunged into the must, the heavier the must, that
is to say, the more sugar it contains, the less it will sink.

The density of a liquid containing a substance in solution
is submitted to variations almost proportional to the quantity
of the substance dissolved. Grape must, it is true, contains
besides sugar a fair proportion of other substances, but their
total weight compared with the sugar is negligable.

The glucometre devised by Dr. Guyot, and constructed by
the Salleron firm, is, we think, the most convenient of these
instruments. It consists of a thin glass tube, widened in
cylindrical shape for one-third of its length, and provided
at its base with a small bulb.

The instrument so constructed is adjusted by placing
mercury or shot in the bulb, in such a way that when plunged
into pure water at a fixed temperature it sinks almost to the
top of the tube—at that point the zero is marked. ,

If now we allow the instrument to float .in a saccharine
liquid of which the strength is known, it will sink less, and
level with the liquid a figure corresponding with the known
strength is marked.

To complete the graduating, it suffices to divide into pro-
portional intervals the space between the zero and the point
determined by the experiment. over

The graduation of these instruments is usually ready
printed on a piece of paper, fixed inside the tube at the
required height.
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The graduation of the Guyot glucometre,
shown in the drawing, presents the advantage
of enabling us to read under three different

3 vl X . A 3

§ o8| §{ forms from one observation, giving the richness
N [381s%| in sugar expressed as kilogrammes per hecto-

MIENES BT oar :

§ |&J|55] litre, the degree Baumé, also called liquor
S 38|y3] degree, and the quantity of alcohol expressed in
I &3} volume per cent., which will result from the
- fermentation of the must, if it is done under
1

favorable conditions, and completely.*

The Salleron mustimetre only indicates the
density of the must, and by means of a special
table sold with the instrument we can ascertain
from one observation :—

First. The corresponding degree Baumé.

~ [ -
R N A L)

lIﬂllI;Illilllllllll[lllllllllllﬂl‘ll”_

. Second. The weight of sugar in grammes
J ' per litre of must.
k o Third. The alcoholic strength of the wine
1 after fermentation.
s £ Fourth. The weight of crystallized sugar
A 5 to be added to one litre of must
= 1 for the wine to contain 10 per
Sl rd 38 cent. of alcohol by volume.
E WEE Fifth. The density of the resulting wine,
N T -« and therefore the weight of
Sl ST .- one hectolitre—the results
E nfsED s “enabling us to gauge a cask
E Eef g1 without measuring the liquid.
E“EnE™  The very complete indications obtained from
=18 »| a single observation, followed by the reading
ELl »l of the table, make it a very handy and useful
= u| instrument.
- = The gluco-cenometre simply gives the degree
E »| DBaumé.
E i The shape of all these instruments is similar,
10 =] they are simply areometres of constant weight
38

and variable volume, which means that the
volume submerged varies with the density of
the liquid.

™

* A correction, however, must be made. The Guyotscale always indicating
for the determined sugar the weight and alcoholic volume a little in_excess,
namely, 0'8. This, no doubt, is the result of this scale being calculated on the
basis of the theoretical chemical equation.
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The different indications given by these areometres directly
or indirectly are useful, but not indispensable. It is neces-
sary in order to determine the moment of perfect maturity
to. rapidly test for the stationary state of the saccharine
weight. TFor this purpose any densimetre, correct or not,
may be nsed, provided the same instrument is used for each
trial.

The chemical processes for determining sugar are very
exact, but are too complicated to be usefully recommended
to vine-growers.

We only attach secondary importance to the exact
knowledge of the sugar content of the must. If it is neces-
sary to operate with precision in scientific researches, it is
not so when we have to deal with wine-making on a
large scale, and densimetrical observations are sufficiently
accurate.

DETERMINATION OF ACIDITY.

This is of great importance, and gives a very good indica-
tion of the state of maturity.

The acidity of the grapes decreases from the change of
colour of the berry till maturity, remaining at that time
almost stationary, and then increases when the grapes are
drying.

The increase after maturity is only apparent, and does not
affect the percentage weight.

If we measure the absolute quantity of acid in a ripe
berry, and in a berry of equal size taken at the same
moment, but left attached to the stalk to dry, we do not
find a notable diminution in the acids.

In practice, however, -it is easy to detect the above-
mentioned stationary state.

We have often mentioned in previous publications and
lectures the necessity for the wine-maker to be able to
determine exactly the acidity of the musts, for it is an
important factor in the future quality of the wine.

We will explain later on the reasons which lead us to
attach such importance to the acidity.

In a laboratory, no doubt, and to any one used to chemical
manipulations, the determination of acidity is a very simple
operation. The necessary apparatus for it always exists
even in the most elementary laboratories. In the vineyard
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it is complicated to any one unacquainted with the exact
measurements made on small masses, and with the necessary
calculations to bring the result to concrete figures.

The acidimetric apparatus consists essentially of an instru-
ment measuring a known volume of the liquid to be
examined, a graduated tube or burette for delivering the
alkaline solution accurately, and an alkaline solution of
previously determined strength as compared with a known
weight of acid.

The neutral point is rendered easily detectable by the use
of colouring matters, called in chemistry indicators, which
have the property of changing colour in the presence of acids
or alkalies. It suffices to have an extremely slight excess of
either acidity or alkalinity for these changes of colour to be
manifested.

The natural colouring matter of the grape is itself a good
indicator, red in acid solution, changing to green with
alkalies.

For white musts, phenolphthalein dissolved in aleohol is a
very convenient indicator. It remains colourless in acid
solutions, and becomes purple red in presence of an infini-
tesimal quantity of alkali. Agidimetres are numerous and
varied in arrangement. They do not all render the measure-
ment of acidity ‘easy of performance by the vine-grower.

One of these, constructed by Dujardin,*
called Acidimetric tube is the smallest and most
simple. It consists of a cylindrical glass tube,

B  closed at its lower end, and bearing graduated
marks on the central part. The first division
from the bottom indicates the volume of wine
or must to be used ; the divisions over it serve
to measure the quantity of alkaline liquid ne-
cessary to obtain the reaction marking the.end
of the operation..

The modus operand: is simple.

~ Pour the must or wine into the tube up to A,
3 adjust the liquid to the level of the division by
LS means of a pipette, and add, if operating on
u white musts, two or three drops of phenolph-

: thalein solution.
AcidimetrioTabe,  LOUr in carefully, and in small quantity,

Dujardin. ~ the titrated alkaline solution, a rosy tint

-
@
ua
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* J. Dujardin, successeur de Salleron, Paris.
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appears, which, however, disappears on shaking. Add the
alkaline solution in successive small portions till the last
. drop colours the solution a permanent rose tint.*

The acid strength expressed as tartaric acid per litre i3
gi{]en by the figure opposite the level of the liquid in the
tube.

It is a very simple operation, but perhaps less simple in
practice than it seems through reading the description.

The drawback of most acidimetres is that they are operated
with small quantities of liquid, and therefore any error in
measurement becomes greatly increased when calculated to
one litre. : .

‘When the must is measured by means of a pipette it gives
" good results, but is rather difficult to an inexperienced per-
son. The operation seems easier when the measurement is
madein a tube, as in the above acidimetre, but the slightest
error in agreement between the level of the liquid and the
division leads to a considerable error. As for the reading
of the volume of alkaline solution, in a burette or tube it
always remains uncertain, and leads to errors, and falsifies
the result, varying more or less the smaller the quantity of
liquid that is operated upon.

We must, therefore, it we want the vigneron to get into
the habit of measuring the acidity of the grape must, devise
a simple apparatus, facilitating the operation and working
on a sufficiently large volume of liquid to render the errors of
reading the divisions negligable ; and giving the acid
strength of the must per litre from one observation only.

‘We may easily make such an acidimetre with the following
pieces of apparatus : Fig. 4. First, a burette, or cylindrical
tube, | centimetre in diameter, and divided into J;ths from
0 to 20 cubic centimetres, B. Second, a graduated flask
with a narrow neck cut off exactly at 100 c.c.m. to allow the
measurement of the must to be made simply by filling it, I.
A large glass beaker holding 400 cubic centimetres, D. A
titrated alkaline solution (potash or caustic soda), E.

A solution of phenolphthalein, I, of which two or three
drops are placed in the must before the operation, and by
turning red indicate the end of the operation.

