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TRANSLATORS PREFACE.

In presenting this translation of L’Industrie Viricole
Méridionale,* by Professor L. 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 factt 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 practice
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. Dubom) studied for severa.l yeats under Professor Roos
at Montpellier. -



2
and should result in greatly diminishing the guantity of
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,
Rautherglen, 15th Febr}lary, 1900.




WINE-MAKING IN HOT CLIMATES.

CHAPTER 1.

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 microbes.

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.

A2



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 distingunish the two
phenomena, the fermentation brought about by organised
ferments has been called ¢rue 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 subdivided into several species,
the principal being moulds, yeasts, mycoderma, micrococei,
bacteria, bacilli, and vibrios. 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 calle(f 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 alcokolic fermentation.

ALCOHOLIC FERMENTATION.

This is a true fermentation, and is, in the great majority
of cases the work of organised microscopical plants, known
a8 yeasts (levares).

It is the transformation of several substances of an
analogous chemical constitution (glucose and other sugars)
into aleohol 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 cz:,ipable of being directly transformed into alcobol
and secondary products. They must first be transformed
into 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
veasts, the alcoholic 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, invertine, 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 m 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 regious 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 characteristic 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.



6 WINE-MAKING IN HOT CLIMATES.

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 weasts,
and belong to the order Saccharomyces.

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

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

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 reproduction 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 is at first very wide at the base. but contracts
gradually until it forms a true ramification on the mother
cell. TUnder 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 . 4550 . 4450
Hydrogen . 690 .- 620
Oxygen . 760 - 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 phosphoric
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 alcohol 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 .. . .. 4656
Carbonic acid ... 4836
Glycerine .. e e 325
Suceinic acid ... e 061

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

10000

VINOUS FERMEXTATION.

The vinous fermentation is that by which the must of
Jfresk grapes is transformed into wine.

Under ordinary conditions. it is a spontaneous fermen-
tation. The must does not require to be sown with veast, 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 viue 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
pulp of the grape. This erroneous opinion is éven 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 liquid,

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 Saccharomyces 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 beginning of any spontaneous vinous fermentation.

Its action, however, is only partial, for it cannot live in
must containing 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 alecohol,} 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
vield in aleohol, but also that harmony of qualities which
assures its value, the fermentable liquid 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 I’Acad. des Sciences, 6 April, 1891, Des micro-
organismes des raisins miirs.

+ Reitsch and Herselin. Progrés agricole et viticcle, 1895.

1 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 cépage, its
state of maturity, the atmospheric influences which it was
-submitted to, alterations caused by diseases it may have
been subject to, &c.

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
8o0.

The vinous fermentation 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), manufacturers do not go groping like hlind 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, but also 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 eaptivating 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 1291. 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 156th 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 stndy 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 organie 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 ivdine.

‘ 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-
sions 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. (Ann. Agronomiques.)




14 WINE-MAKING IN HOT CLIMATES.

« 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 levogyre, while the glucose
derived from starch is deatrose, with a rotation of + 53°.
This is an argument which seems to dispose of the opinion
of Alessandri and Pollacci,* 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 crude 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. Bouffard, 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 Zcitung, 1883. :
+ Dissolution de I'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, leevogyre, 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 heing 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, aud 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 levalose 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 IN AN AVERAGE CANE.

Sugar.
/ '
- g _‘ N Ash,
— SNL e Acids.

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
80 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
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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 Aungust 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.

“ Tt seems to us that a pait 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 plus 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,
and the observed deviation in a 20-centimetre tube was
—12°,
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“The augmentation of sugar may, therefore, be attributed

for the greater part, to the formation of levalose during that
eriod.

P 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.

¢ Ag the result of our observations, it appears that the
diminution in absolute value for the acidity, is always accom-
panied by an angmentation of levulose in the fruit, and one
is 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 c¢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 succinct study of the phenomena of ripening which
we have just considered, is onﬂ' 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

eneral ideas on the composition of the different parts of the
fruit, and figures relating to the principal edpages 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 derries borne by it.

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

B 2
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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 tie berry.

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

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, alcokol, 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 alcoholic 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 occurs.

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 wonld 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 summed up under the
heading, organic acids and salts, are detrimental to the
Jinesse 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
sarrounding 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. Thisis very
rarely the case for the cépages in the South of France, if the
lerfigth or duration of the maceration is not too prolonged,
and if the temperature of fermentation does not become too

high.

%nder 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. l'grom the study of this sub-
ject he was enabled to establish the formation in the leaf
of coloured matters, derived from colourless substances
Fcoducing ampelockroic acids, which, migrating from the
eaf towards the fruit, constitute in the pellicle different
colouring matters now known as enolic acids.

* Comptes rendus, vols. 84 and 1—1:4.
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These oenolic acids are all red, but of various shades,
according to the cépage. 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 cépages.

Quite characteristic is their insolubility in water, except,
however, in cépages 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 eépages at least) as the colouring
matter does not find in the must before fermentation a
proper solvent.*

e cenolic 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 ¢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 g'uice 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 cépage has, especially while the
wine is young, a characteristic flavour. The wines made
from Aramon 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 ¢ipage, and are often sufficient
to characterize it. The inflnence 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 u 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 prepared 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 Stihelein, and named by them
Pllobaphenes. :

“ 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 voung 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

“CEPAGES” OF THE SOUTH OF FRANCE.
ARAMON “CEPAGE.”
Constitution of the bunch.

1393, 1894,
Stalks ... e 407 ... 365
Berries ... e 9593 ... 9635

100-00 100-00

Constitution of a berry of average weight 369 gr.

Pulp ... 8881

. Skin e .o . e 945
} Seeds .. 174
100-00

“The 8881 per cent. of pulp represented 83-4 litres of
juice per 100 kilos. of berries.

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

. 1893. 1894.
Density of juice ... .. 1064 ... 1-056
Water ... .- .. 8246 ... —
Fermentable sugar. . 1409 ... 11448
Bitartrate of potassium . 062 ... 081
Free tartaric acid » 0-39 012

. Malic and other acids } o068

*  Nitrogenous matter e 0RT ... —
Matters not estimated . 161 —
Mineral matterst ... . 013 —_—
Ligneous insoluble e, 043 —

100-06

* Expressed as malic acid. The figure for 1893 appears very small and is
et with quite rarely.—L, R.
+ The potash in combination with tartaric acid deducted.
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Chemical composition of the skin = 945 per cenmt. of the

1894, .

see —

. 088
ee 069

1893.
34-82
e 692
we 07
2:56

445

weight of the berry.
1893,
Water ... e 76°80
Tannin ... e 1027
Bitartrate of potash . —
Free acids* .. —
Ligneous... 20°10
Mineral matters 1-83
10000
Chemical composition of the seeds = 1-14 per cent. of the
weight of the berry.
‘Water
Qil
Volatile acidst
Tannin
Resinous matters
Ligneous

Mineral matters

Chemical composition of the stalks =

(average) of the grapes.
1893,
Water ... . 7966
Tannin ... e 123
Resinous matters ... . 1-07
Bitartrate of potash . —
Free acids} . —
Ligneous e 1571
Mineral matters ... e 233
100-00

. 4882
1-86

100-00

385 per cent.

1894,
.. 7891
. 252

0-87
.. 092
. 033
. 1449

1-96§

* Expressed as tartaric acid.
+ Expressed as sulphuric acid.
I Expressed as tartaric acid.

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

Constitution of the bunch.

1893. 1894,

Stalks ... e 300 ... 291
Berries ... e 9700 ... 9709

10000 ... 100-00

Constitution of a berry weighing 2-58 grammes.

1893.

Pulp vee 89740
Skin cee vee 760
Seeds e 300
100-00

The 8940 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 ... vee 10076 ... —
Water ... e T8 L. —
Fermentable sugar e 1612 . 1264
Bitartrate of potash e 062 L. —

Free tartaric acid ... \ ,
Malic and other acids } 0-58 ... 104
Soluble nitrogenous matters... 018 ... —
Matters not estimated e 380 ... —
Mineral matters ... e 017 ... —
Ligneous insoluble e 068 —

10000
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Chemical composition of the skins="7-60 per cent. of the

berry.
Water ...
Tannin ...
Bitartrate of potash
Free acid

Ligneous and not estimated ...
Mineral matters ...

1893.
7376
1-61

22:73

1-90

100-00

Lo

1894,

0'7
70

Or—l

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

of the berry.
Water
Qil
Volatile ac1ds
Tannin

Resinous matters
Ligneous and not estimated
Mineral matters

Chemical composition of the stalks =

1893.
33-28
781
0-81
0-31
1-35
54:66
1-78

100-00

2-41 per cent. of the

weight of the bunch.
1893, 1894.

Water ... e 6950 ... 7200
Tannin ... 101 .. 102
Resinous matters ... . 085 .. 1-21
Bitartrate of potash e — w1110
Free acids — . 0:48
Ligneous and not, estlma.ted 2596 ... 2209
Mineral matters 268 ... 210

10000 ... 100-00
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PETIT-BOUSCHET CEPAGE.
Constitution of the bunch.

1893, 1804.
Stalks ... e 440 382

Berries ... e 9960 96°18

100-00 ... 10000

.

Constitution of a berry weighing 1:95 grammes.

1893,

Pulp vee ... 8580
Skin ... 11:36
Seeds e 284
160°00

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

Chemical composition of the pulp==85-80 per cent. of the

weight of berries.
1893, 1894,
Density of juice ... w. 1061 .. —
Water ... e 82711 L. —
Fermentable sugar .. 1574 ... 1580
Bitartrate of potash . 066 .. —

Free tartaric acid . .
Malic and other acids } 018 ... 096
Soluble nitrogenous matters... 022 ... —
Matters not estimated T | R
Mineral matters ... e 008 ... —
Ligneous insoluble... .. 033 —

100-00
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Chemical composition of the shin=1136 per cent. of the

weight of the berry.
1893.
Water ... e 7794
Tannin ... . 106
Bitartrate of potash e —
Free acids .
Ligneous e 19 95
Mineral matters e 1°05

100-00

Chemical composition of the seeds=
weght of the berry

- Water

0Oil

Volatile ac1ds

Tannin

Resinous matters .
Ligneous and not estimated = ..
Mineral matters

e

2:84 per cent. of the

1893,
38:02
4-48

2:26
4-07
49-41
1-76

100-00

——

1894,
76-562
1-05
1-24
1-26
026

17-63.

204

weight of the bunch.
1893.
Water ... «. 80°30
Tannin ... e 089
Resinous matters ... e 1001
Bitartrate of potash . —
Free acids .
Ligneous and not eshma,ted 15-40
Mineral matters ... e 240
100-00

100-00

31

Chemical composition of the stalks == 3-82 per cent. of the
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PICQUEPOUL BLANC CEPAGE.

Constitution of the bunch.

Stalks ...

Berries ...

1893. 189%4.

. 415 3:04
9585 ... 9696
10000 ... 100-00

Constitution of a berry weighing 262 grammes.

Pulp
Skin
Seeds

1893.

91-90

563
247

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.

Density of juice
Water ...
Fermentable sugar

Bitartrate of potash

Free tartaric acid }
Malic and other acids
Nitrogenous matters

Matters not estimated
Mineral matters ...

Ligneous insoluble...

1893.
1-060
80-67
15-88
0-53

0-66
021
1-42
0-30
0-33

[ —

100-00

s o s
e o o o

1894,

>
g1
[o's]

<
@®
[uy

P11
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Chemical composition of the skin = 563 per cent. of the

weight of the berry. -

ghs of the rylSQ& 1804,
Water ... wee 7852 ... —
Tannin ... e 050 —_
Bitartrate of potash . — 0-80
Free acid e —— 0-49
Ligneous and not estimated ... 24-29 —
Mineral matters ... - ... 169 —

100-00
Composition of the seeds = 247 per cent. of the weight of
the berry.
1893,
Water .. 3131
0Oil 8-81
Volatile acids . 064
Tannin .. 081
Resinous matters e 1:40
Ligneous and not estimated ... ... 5566
Mineral matters .. 1:38
99-96

Chemical composition of the stalks = 3-50 per cent. (average)
of the bunch.

1893. 1894,

Water ... . 7548 ... 7224
Tannin ... 130 ... 233
Resinous matters ... .. 081 .. 140
Bitartrate of potash e — o 115
Free acids — .. 035
Ligneous and not estimated ... 2069 ... 21'14
Mineral matters ... e 182 ... 138

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.
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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 modify
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 fruit—stem, skins, pulp, and seeds—
bring to the vat special products influencing the wine, either
favorablv or otherwise, proportionally to the absolute
quantity of active substances thev 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 followmfr tables, borlowed from Girard and
Lindet's work, what is in absolute value the quantity of
active or inactive substances hrought to the vat by 100 kilos.
of Aramon, Carignan, and Petit-Bouschet cépages, that is
to say, the three red cépages most widely cultivated in the
South of France.

100 kilos. of Entire Bunches bring
t0 the Vat—

Name of Product. Total.

Pulp. : Skins. : Seeds. Stems.

|
kil. gr. © kil gr. ik.ﬂ gr. kil gr. | kil gr
i
Aramon cépage.

Fermentable sugar ... 11910 ; ... 11910
Bitarirate of potash .. ods | o079 | l 0030 | 0543
ree tartaric aci i 102} . . .

Malic and other acids I 0579 | } 0062 l I 0018 | 0756
Tannin - R 0114 | 0043 | 0097 0254
Resinous matters . el 0074 | 0032 0°106
Soluble mtrogenous matters .. | 0230 I 0230
Oil 0115 0-115
Volatile acids * 1 e I ‘ 000y 0009

1 0-110 0136 | 0041 0075 0°352

Mineral matters

Nore.-—For references (*), (1), and (}) see footnotes to next page.
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100 kilos. of El;‘tll‘% Bunches bring

| o
Name of Product. ! Total.

'l Pulp. | Skins. | Seeds. | Stems.

f

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

Carignan cépage.
Fermentable sugar ... 13-980 13980
gltartmte of pot;sh 0537 | 0079 0032 | 0648
ree tartaric aci . . o
Froo tartasic acid i }osoz | o052 | e | 00| owr
Tannin 0 118 0009 | 0029 | 0°156
Resinous matter ] 0039 | 0034 0073
Soluble mtrogenous matters ... 0156 0°156
Oil . 10227 0227
Volatile acids™® v | 0023 . 0023
Mineral matterst 0147 ! 0110! 0052 | 0061 | 0370
Petit-Bouschet cépage.
Fermentable sugar 12-960 12-960
%mxrtmte of pot;.sh 0543 | 0-112 0040 | 0695
ree tartaric aci .

Malic and other acids .. } 01475 0047 - 0011 1 0205
Tannin 0115 | 0061 ] 0042 | 0218
Resinous matters . 0110 { 0050 | 0°160
Soluble mtrugenous matters ... | 0181 0181
0il 2:.82& 0124
Volatlle aclds"‘ e 3 Mo 1Y
Mineral matters + 0065 | 0073 | 0048 | 0081 | 0267

* Expressed as sulphuric acid.

The potash in combination with tartaric acid deducted.

T 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 vintage 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 manufacture 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, ahove all,
the Pollacci process, relying on the close observation of the
phenomena of ripening.

Pollacci 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 that no
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, &c.

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 volume 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 liguid 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. e

The graduation of these instruments is usually ready
printed on & 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 rea&f under three different
forms from one observation, giving the richness
in sugar expressed as kilogrammes per hecto-
litre, the degree Baumé, also called liquor
degree, and the quantity of alcohol expressed in
volume per cent., which will result from the
fermentation of the must, if it is done under
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.

Second. The weight of sugar in grammes
per litre of must.

Third. The alcoholic strength of the wine
after fermentation.

Fourth. The weight of crystallized sugar
to be added to one litre of must
for the wine to contain 10 per
cent. of alcohol by volume.

Fifth. The density of the resulting wine,
and therefore the weight of
one hectolitre—the results
enabling us to gauge a cask
without measuring the liquid.

The very complete indications obtained from
a single observation, followed by the reading
of the table, make it a very handy and useful
instrument.

The gluco-cenometre simply gives the degree
Baumé.

The shape of all these instruments is similar,
they are simply areometres of constant weight
and variable volume, which means that the
volume submerged varies with the density of
the liquid.

* A correction, however, must be made. The Guyot scale 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.

Degrees Baume.

e w ey e~ ilz'pgefrf Z/al);'ﬂzﬁf.
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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. For this purpose any densimetre, correct or not,
may be used, 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
im%)rta.nt factor in the future (%luality of the wine.

Ve 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 alcohol is a
very convenient indicator. It remains colourless in acid
solutions, and becomes purple red in presence of an infini-
tesimal quantity of alkali. Acidimetres 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,
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 operandi is simple.

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

Acidimenorave, _ Four in carefully, and in small quantity,

Dujardin. ~ the titrated alkaline solution, a rosy tint

* 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 is
giwlr)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
made in 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. .

lWe must, therefore, if 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, 1 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), H.

A solution of phenolphthalein, F, of which two or three
drops are e(})lt&\.ced in the must before the operation, and by
turning red indicate the end of the operation.

The acidity of the wine is usually expressed in terms of
sulphuric acid per litre. This is a conventional arrangement

* In the case of red must a greenish colour marks the completion of the
reaction.

T
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not calling for criticism, but when we have to deal with
musts it is preferable to express the acidity as tartaric acid,
as it is the only acid used to correct the vintage. It would
suffice to titrate the alkaline solution in such a way that one
cubic centimetre would neutralize exactly 10 centigrammes
of tartaric acid, so that the figure read on the burette would
represent the weight of tartaric acid per litre.

Fig. 4.—Portable Acidimetre.

But, however simple the use of an acidimetre of this kind
may be, we must draw the attenfion of the vine-grower to
a few details as to the method of operating in order to
obtain exact results.

MODE OF OPERATING.

" Crush with the hands, about 500 grammes of grapes, and
squeeze the juice through a cloth.
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Fill the flask with the must thus obtained until it
overflows. T

Pour the contents of the flask into the 400 cubic centi-
metre beaker; rinse the flask with an equal quantity of
water (rain water or distilled, if possible) and add it to the
must.

Add to it 4 or 5 drops of phenolphthalein solution.

Fill the burette to tll;‘e zero point with the alkaline solu-
tion ; deliver the alkaline solution gradually from the
burette into the must until the reddish coloration appears
permanently.

‘When that result is obtained, read on the burette the
graduation level with the surface of the alkaline solution.
Let us assume, for the sake of argument, that it is 9-7 ; this
means that the must contains 9-70 grammes of tartaric acid
per litre, or 970 grammes per hectolitre. In this case it
would be unnecessary to add any acid to the must.

Under these circumstances, even if placed in unskilful
hands, this apparatus will give sufficiently exact results,
especially if care be taken to make }E)reviously a rapid trial
giving the approximate acid strength.

To do so one operates as above described, adding the
alkaline solution in fractions of 1 cubic centimetre each.
At & cubic centimetres, for instance, the liquid has not
yet become red; at 9 cubic centimetres it is completely
red, this meaning that the result is between 8 and 9
grammes per litre. It will, therefore, suffice to commence
the operation again, adding at once up to 8 cubic centi-
metres of the alkaline solution, and continuing drop by
drop till the appearance of the permanent rose tint.

A little before obtaining the final tint the liquid becomes
slightly brownish. This renders the determination of the end
of the reaction rather difficult for beginners. This colour-
ing occurs with all musts, even when there is no indicator
added, and should not be taken into account. It is in order
to diminish it that the must is diluted with water.

As long as the colour remains brown it need not be
further considered than as a precursory sign of the end of
the operation ; an additional two drops (y%th cubic centi-
metre) of alkaline solution added to the must will cause the
colour to turn from brown to red quite decidedly.

A final experiment on the range of colours as above will
render this quite clear.
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The pieces of apparatus required are easily procured from
commercial houses. With regard to the alkaline solution,
any scientific pharmacy can supply it to order. The wine-
maker may, however, rectify the alkaline solution by dis-
solving a known weight of tartaric acid in an accurately
meagured litre of distilled water (8 grammes, for instance),
and using that solution in place of the must it should show
on the burette the figure 8, if the titrated liquid furnished
by the pharmacist is exact.

The tartaric acid of commerce is sufficiently pure to be
used for the trial, and any pharmacist will weigh it
accurately.

All non-coloured or slightly reddish musts may be tested
in the manner above described, but for coloured musts, such
as those of the Bouschet hybrids, the end reaction is not so
distinct. It is preferable, in this case, to work on must
diluted with twice its volume of water, and without an indi-
cator. The modus operandi would then be as follows :—

Fill the 100 cubic centimetre flask with must, and pour
the contents into the 400 cubic centimetre beaker ; rinse the
flask twice with water, filling it each time, and add the
rinsings to the must.

Run in, with constant shaking, the alkaline solution from
the burette.

The diluted must will pass through the following range
of colours : —Red, violet red, violet, brown, and suddenly
become deep green. This indicates the end of the reaction.

The green colour must not be observed by transmitted
light, the liquid being too deep in colour to allow a clear
perception of the transition tint, but by rotating the beaker
1t is easy to detect it in the thin film of liquid wetting the
sides of the beaker.

The wine-maker, therefore, has at command two means
quite sufficient to enable him to ascertain the maturity of his
crop. First, the glucometre shows when the grapes are
not increasing in sugar content; second, the acidimetre
shows when they are not diminishing in acidity.

1t is desirable for the vintage to be made at that precise
moment, for then only can the maximum of alcoholic
strength be obtained, and therefore the maximum of
pecuniary value, considering, as goes without saying, the
common wines of the South of France. The correction of
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the acidity, which one is very often obliged to increase,
is a simple and economical operation considering the gain
of alcohol it brings about.

However, that desideratum is not always easy to realize in
practice, as the wine-maker is not always able to wait till
the opportune moment.

Many circumstances, amongst which we will note the
necessity of assuring the indispensable labour, restrict the
desired objects of the large growers; the small grower alone
remains master of his vintage.

In the South of France there is a very marked tendency to
vintage sooner than is necessary. We know there are many
good reasons to justify this tendency, but we have still better
reasons to combat it.

INFLUENCE OF THE TIME OF VINTAGE ON THE QUALITY
OF WINES.

General observations have shown that early vintages
ferment well, and that the resulting wines are judged more
favorably by expert tasters.

We will endeavour to explain why this is so.

For fermentation to take place under favorable condi-
tions, it is necessary for the yeast, which has to transform
the sugar into aleohol and secondary products, not to be
retarded by the composition of the must or its temperature
during fermentation. We know that the yeast cannot with-
stand a high temperature, nor too large a proportion of
alcohol. Moreover, the higher the temperature the smaller
the quantity of alcohol the yeast can withstand.

If, in the fermentation of an early vintage, we do not notice
a slackening in the activity of the ferment, although the
temperature is often very high, it simply means that the
alcoholic strength is low.

In a late vintage. on the contrary, the alcohol being in
greater abundance, adds its detrimental effect to that of the
temperature, and the result of the two actions is to paralyze
the ferment, preventing it from transforming the remaining
sngar into alcohol.

The complete disappearance of the sugar will, it is true,
in many cases, take place through a slow fermentation, but, at
the same time, other organisms will be at work communicat-
ing to the wine characteristics which will have the effect of
diminishing its organoleptic value.
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Even in admitting a complete and rapid fermentation
(which is often obtained with a late vintage notwithstand-
ing the unfavorable conditions of temperature, if the wine
is not to contain more than 10 or 11 per cent. of alcohol when
completely fermented), the wines resulting are more often
than not less appreciated by expert tasters.

The tasting 1s very complex, and exceedingly difficult to
analyze, especially when we have to judge the pecuniary
value of a wine. We must apply for the tasting trial to
wine merchants, who always have a tendency to judge
more favorably types of wine adapted to their own particular
trade. All wine merchants have not the same requirements ;
a wine adapted to an export wine merchant’s trade would
command a higher price than another wine which would
have been paid for at the same rate by a merchant selling
locally.

Thg;e i, in this instinctive tendency of the wine taster to
judge the value of a wine from his own personal stand-point,
something disconcerting for scientific researches.

However, these divergences of appreciation are not very
considerable, and if we sometimes find many wine tasters
agreeing with each other, to award the same number of marks
to a wine submitted to their judgment, they often indicate by
different terms the qualities distinguished by them. It is
therefore very difficult to determine to what element the
wine owes its quality or value, and chemists cannot fail to
recognise that an analysis of wine, however complete it may
be, cannot give its real organoleptic value,

By comparing these two methods of examination, chemical
analysis and tasting, we may endeavour to discover if some
- of the results of the analysis, are constant for a comparative
tasting appreciation, and therefore if we cannot deduce a
rule from the great number of cases observed and see if that
rale is absolute and shows no exceptions.

Indeed, a rule may be deduced from the numerous
analyses of natural wines of different regions, and to that
effect we have studied the analyses published :—

. By Professors Gayon, Blarez, and Dubourg, of the wines
of the Gironde, for two successive years (1887 and 1888).

By Prof. Margottet, Director of the Agronomie Station
of the Cote-d’Or, of the wines of Bourgogne.

By Giraud, David, and myself, of the wines of the Hérault
vintages of 1889 and 1890.
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The wines of the Gironde and Bourgogne are unques-
tionably superior, owing to their origin; their average
acidity is 521 for the former, and 598 for the latter,* acidity
ex;i‘ressed in terms of sulphuric acid per litre.

he analyses of the wines of the Hérault furnish us
with still more suggestive results; the acidity of the wines
for the 1889 vintage averaged 515, for the 1890 vintage
4-80; and everybody knows that the quality of the wines of
the 1889 vintage was unquestionably superior to that of the
wines produced the following year.

To sum up, the conditions under which the samples of the
1890 crop were taken enable us to deduce conclusive results
from the analyses made.

A jury of wine tasters was asked to express their opinion
of the wines ;- before analysis the bottles were specially
marked, to enable them to be identifie:l later on. The wines
judged to be the best were thosein which the average acidity
was highest. The average result of the analysis gave 5.44,
being 0-64 above the average acidity of the other wines of
the same year, analyzed at the same time. The opinions of
the expert tasters, therefore, very fortunately corroborate
what we have been saving respecting the acidity of the must ;
and this is not a blind judgment, for the appreciation is
constant with regard to natural acidity. The judgment is
quite different with regard to artificial acidity ; if we take a
wine of medium quality with an acidity of 4-00 for instance,
and if that acidity is brought to 5 or 55 by the addition of
tartaric acid, it will still be declared to be of medium quality
by the expert wine taster, for the impression perceived by
his palate will be totally different to that resulting from a
wine naturally containing 55 acidity.

All wines favorably judged by skilful tasters possess a
relatively high acidity, which is never below 450 grammes,
expressed in terms of sulphuric acid per litre.

It does not follow that all acid wines are good. It only
means that wine cannot be good if deficient in acid.

‘We cannot hope, therefore, to make a good wine if the
average total acidity does not reach 4-50 per litre.t And in

*Figures given by P. Paul in his work on Vin¢fication, already mentioned.

+ This amount, however, is only sufficient in the case of a wine of high
alcoholic strength. It is too low, for wines containing 8 per cent. of alcohol.

To caleulate the acidity as tartaric acid, the figures expressing it, as sulphuric
acid must be multiplied by 1-53.
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southern regions with our cépages, a well-ripened vintage
does not reach that indispensable acidity, but contains it
only in under-ripened vintages.

For these two reasons ; difficult fermentation and lack of
acidity, the wines of late vintages are often classified as
inferior when compared with the wines of an early vintage.

We have tried to discover if by properly correcting the
acidity of the vintage it is possible to obtain wine of equally
good flavour, but richer in alcohol, by retarding the time of
gathering. With this object two lawful means may be used ;
the addition of tartaric acid extracted directly from the grape,
seems most simple and practical, on account of the facility
of estimating it, and its small market price.

There are also cases where the second crop may be used
with advantage,* as advocated by eminent eenologists, such
as Prof. A. Gautier.

Both of these means lead to the same result, for, as we
have said in another work,t the acidity of the second green
crop is mainly due to tartaric acid.

During two successive years we made laboratory tests,
the results of which have always been excellent, the tem-
perature of fermentation being easily regulated in the
laboratory. In cellars this is not possible, at least, not yet,
therefore we cannot expect on the commercial scale such
satisfactory results, but we have made large scale experi-
ments, amongst which we quote the two following :—

1st. At Frontignan (Hérault).

Vineyard well sheltered against cryptogamic diseases
(heavier yield than previous year)j. On the 6th September
a small vat of 15 hectolitres, was filled with Aramon and
Carignan, in the proportion of three to one ; the first racking
took place four days afterwards.

On the 21st September the same vat was filled in, exactly
the same way, with the only difference that 60 grammes of
tartaric acid per hectolitre were added. The racking again
took place four days later.

* In the Revue de Viticulture, dated 7th September, 1895, an article
appeared on thissubject. Owin%éo its importance for local wine-makers, it was
translated by one of us (W. P. W.). See the dustralian Vigneron. Dec., 1895.
ARI,“, Da?plied by us at the last vintage at the Viticultural College, Rutherglen
(R. D.).

+ Roos and Thomas. Contribution & P'étude de la végétation de la vigne.
—Ann. Agronomiques.
I The trials were made in 1895, when mildew was very prevalent.
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From September to February the two wines were kept in
25 litre casks, without any special care, or racking or filling
up, which allows conclusions to be drawn, as to their
respective power of conservation under unfavorable con-
ditions.

The following are the results obtained by the analysis of
these two wines :—

Early Vintage Late Vintage
(Frontignan). (Frontignan),
Alcohol (by volume) ... 86 per cent. 10-5 per cent.
Dry extract ... ... 160 grammes 18-90 grammes
per litre per litre
Reducing matters (sugars) traces traces
Acidity (total) ... ... 5°75 grammes 601 grammes
per litre per litre

The wine of the late vintage is of richer colour than that
of the earlier vintage ; the latter did not keep well, it. turned
and became cloudy. The wine of the late vintage kept in a
much more satisfactory manner.

2nd. In the euvirons of Thuir (Pyrénées Orientales).

Vineyard well protected against cryptogamic diseases.
On the 12th September, a 70 hectolitre vat was completely
filled with Carignan gathered in equal parts from two plots
of the same so1l, one being manured, the other not ; the
racking took place five days later.

On the 28th September the same vat was filled with
Carignan, gathered in the same proportion from the same
plots, but 70 grammes of tartaric acid per hectolitre were
added.

The racking took place five days later, and the two wines
were afterwards submitted to the same treatment. Here are
the results of the chemical analysis :—

Early Vintage Late Vintage
(Thuir). (Thuir).
Alcohol (by volume) ... 10°50 per cent. 11:60 per cent.
Dry extract ... ... 18:50 grammes  25°00 grammes
per litre per litre
Reducing matters (sugars) traces 125 grammes
per litre
Acidity (total)... ... 5°10 grammes 590 grammes
per litre per litre

The wine of the late vintage is richer in colour. It is,
therefore, perfectly certain that the time of vintage has a
very great influence on the composition of the wine. The
figures expressing the alcohol and dry extract are notably
higher for the late vintage wine.

10649, D
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But are those wines really better, or will they simply
bring a higher price when placed on the market ? *

Personally, we think they are better, if the fermentations
were not too poor, and if the wines have a sufficient quantity
of acid. If, in other words, the vintage has been corrected
in such a manner as to obtain wines of an average acidity of
4:50 or over, per litre. It is also to be noticed that the
detrimental influence of high temperatures is diminished by
high acidity.

Therefore, this reason alone should be sufficient to induce
us to increase the acidity of the must before fermentation.
The temperature appears of greater importance when we
examine the phenomena accompanying the use of tartaric
acid in the vintage.

If the acidity of wine is an important factor for its quality,
the ratio of acidity is not alone sufficient to constitute that
factor. It is necessary that the acidity should be due
exclusively to the acids existing normally in the vintage,
even if not quite ripe. Amongst these acids the tartaric acid
alone is of importance. We have frequently tried to increase
the acidity of a wine deficient in acid (otherwise well consti-
tuted, but of medium quality only) by adding tartaric acid;
and to submit it to the judgment of skilful tasters. In most
cases the wine was improved, but never enough to be con-
sidered a good wine.

The acidity of the wine should never be due to free
tartaric acid in notable proportion; the tartaric acid dis-
appears in the grape as maturity advances, and does not
exist at all a few days before complete maturity.

- This is a phenomenon noticed by different authorities, one
of them being Prof. Bouffard.

From researches undertaken in collaboration with Engene
Thomas, in 1891,t it appears that on the 1Uth of August the
acidity of the grape, expressed as 19-90 of sulphuric acid per
litre, was half of it due to free tartaric acid, whereas on the
21st September the aeidity had fallen to 560, which was
exclusively due to fixation of the other acids of the grape.

* These four wines were presented to the Central Agricultural Society and to
the Departmental Society for the Advancement of Agriculture of the Hérault.
The wine tasters of the former society called to express an opini ‘n, concluded
in favour of the early vintage wines from Thuir, and in favour of the late
vintage wines from Frontignan. The wine taster of the latter society found in
both cases that the late vintage wines were superior.

+ L. Roos and E. Thomas. Contribution & 'étude de la végétation de la
vigne.—A4nn. Agron., 1892.
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The above figures show the percentage proportion. The
analysis made on that occasion enable us to establish the
real disappearance of the tartaric acid, so far as free tartaric.
acid is concerned, but they do not yet show the diminution
of the acid in actual value.

This disappearance, however, is certain, as the following
absolute values drawn from the same researches go to prove.

On the 10th August, 343:60 grammes of grapes contained
a total amount of acids equivalent to 6-83 grammes, expressed
as sulphuric acid, whereas on the 21st of September the same
grapes weighing 753 grammes contained only 4-21 grammes
of total acidity. This disappearance affects, so far as free
acids are concerned, the tartaric and other acids of the fruit,
and it is quite probable that it is simply the result of the
plant absorbing chemical bases from the soil, converting them
into neutral salts through combination with the acids.

There was, in fact, in the 34360 grammes of grapes on the
10th August, 1-27 grammes of mineral matters, of whicl
'0-55 grammes were potash. At the same time, in the 753
grammes of grapes gathered on the 21st September, there
were 2:86 grammes of mineral matters, of which 1:20 were
potash in presence of 4-21 grammes of acidity.

Complete maturity has, therefore, the effect of fixing as
saline compounds, especially potassic, a part of the acids
forming the normal acidity of the grape, in such a way that
if the vintage does not possess at maturity the required
acidity, it is not that it does not contain the required acids
for that purpose, but that the excessive amount of potash
partially neutralizes their properties.

The addition of tartaric acid to the vintage has the effect
of immediately entering into combination with the potash,
and has, therefore, the secondary effect of increasing the
acidity, by causing the re-appearance in the liquid in a free
state of the acids pre-existing in neutral combinations. This
effect is so true, that not only do we fail to find any free tar-
taric acid in the wines resulting from an acidified vintage,
but, further, we can by laboratory experiment find the total
tartaric acid added in the form of a surplus of bitartrate of
potash.

This fact has been verified by us frequently, as well as by
Prof. Bouffard, who established it a few years ago in the
course of experiments on the vinification of Jacquez.

D2
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These considerations explain why the addition of tartafic
acid to the vintage produces much more favorable effects
than the addition of tartaric acid to the wine.

In the latter case, unless we deal with very small quan-
tities, a part of the added tartaric acid remains free, and
imparts to the wine that harsh taste, setting the teeth on
edge, and contracting the muscles of the mouth in & dis-
agreeable manner, which is so characteristic of tartaric acid.

The experiments we have just been counsidering are no
doubt incomplete. We should also have made trials on late
vintage wines non-acidified in order to judge them com-
paratively. This did not occur to us at that time, but we
intend to complete these experiments at an early date.

A most remarkable fact noticed during the above experi-
ments is that, althcugh we tried to bring the acidity of all
the late vintage wines up to the same standard of acidity
as those of the early vintage, the late vintage wines remain
more acid than those of the early vintage. We expected a
diminution of the acidity, as the increase of the alcoholic
strength checks the solvent action of the liquid on the bitar-
trate of potash. The only possible cause we can see to
explain the increase of the acid is an increase of succinic
acid.

There is another plausible explanation. It is a fact that
the wines resulting from the above experiments varied con-
siderably in intensity of colour, the late wines being much
richer in colour. The colouring matters which play the part
of acid in the wine are not measured in the must, and it is
to the increase of colouring matter that the unforeseen
increase of the acidity may be due. But this yet remains to
be cleared up.

The results obtained are, however, of a nature to cause
new experiments to be made in cellars, in correcting the
vintage, firstly by acidification, and secondly by regulating
the temperature.

‘We feel convinced that if these two conditions are realized,
wine of a much higher class will be obtained by vintaging
later than is usually done.

M. Coste, Departmental Professor of Agriculture of the
Hérault, informed us recently that in any vineyard, small
enough to allow the vintage to be made rapidly, the date of
vintaging should be postponed as much as possible and the
musts corrected subsequently.
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It is not within the scope of this work to discuss the viti-
cultural reasons that may interfere with this practice. But
if the economical advantages of late vintages were well
established, means might be found to reduce the danger
there is of leaving grapes too long on the vine.

We have only aimed at showing by comparative trials
that it is possible to obtain wines of very different composi-
tior(li, taste, and value, according to the time the vintage is
made.

IMPROVEMENT OF CERTAIN VINTAGES.

We have already seen* the quantities of soluble matters
brought to the vat by 100 kilos. of different ¢épages. In
the great majority of cases the vintage does not require to
be modified in composition, in order to furnish wines of clean
taste and good keeping quality.

There gre cases, however, where improvement of the
vintage is necessary.

The defects most frequently met with are:—

An imperfect bloom on the berries, caused by heavy
rains, which also soil the grapes with earth.

A deficiency in saccharine strength, due either to an
invasion of cryptogamic diseases or of unfavorable
climatic conditions.

<A lack of acidity, always noted during hot and damp
seasons.

In the first case the use of cultivated yeasts is indicated.
Nelected pure yeasts may now be obtained in commerce, or
thev may be cultivated by vine-growers, carefully choosing
only healthy grapes to start with.

We have had occasion to point outt that some vintages
resulting from flooded vines, which had yielded under ordi-
nary conditions a turbid muddy liguid, deserving any name
except nine, had given, by the use of cultivated yeasts, wines
of clean taste and excellent keeping qualities.

It is, therefore, to cultivated yeasts that recourse should be
had, whenever the skins of the grapes, from whatever cause,
are deficient in yeast germs, as is often the case in some
regions of France.

* (Girard and Lindet, loc. cit.
+ Vinif. et lev. cultivées. Progrés agricole et viticole.
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The addition of sugar to the must is the remedy for
deficiency of sugar in the grapes.*

DEFICIENT ACIDITY.

This is very frequently noticed in the South of France.
It is a true defect, for the quantity of acid in the must
has a very great influence on the development of the yeast.
We may lay down as a general principle that the more
acid a vintage is, the greater difficulty ferments other
than alcoholic will find in developing.

The standards of required acidity for a few important
cépages are :—

8 grammes of tartaric acid per litre for musts of
Aramon, Carignan, and other varieties used for
making ordinary wines.

10 grammes of tartaric acid for Bouschet hybrids.

12 grammes of tartaric acid for Jacquez.

‘Whenever the acid strength is below these standards, it
should be brought up to them in order to obtain the maxi-
mum quality.

The acidification of the vintage with tartaric acid is a
lawful operation, for it does not add anything to the result-
ing wine, if the addition to the must be properly made.

The acidified vintage, as we have just pointed out, does
not furnish a harsh wine, as in the case of wine acidifiec
after fermentation. .

The acidification of the vintage is a common practice in
the South of France. Very often it is badly conducted, and’
frequently done when not necessary. The explanation
offered by some vine-growers is that & neighbour did it the
previous year and made a fairly good wine.

The measurement of the acidity of the must is not an
impossible operation for vine-growers. Commerce places at
their disgosal a cheap apparatus reducing the operation to
its simplest expression. They are thus enabled to know
when it is necessary to add tartaric acid to the vintage, and
the figures we have given will enable them to know in
what proportion the addition of acid should be made.

* We have omitted the details of this practice as it is rarely necessary in
ictoria. (Trans.)



VINTAGE, 55

‘When the quantity to be added to & given vat has been
calculated, the acid 1s distributed by hand, over the grapes
in the crusher, as they are passing through.

We may operate in another way by filling a bucket with
the crystals of tartaric acid, and washing with a stream of
must from the vat, by means of a pump, until completely
dissolved.

It may sometimes happen, as was frequently observed in
1896, that, although resulting from well-matured grapes,
the must shows a percentage of acid higher than the figures
above mentioned as desirable. This is generally the result
in dry and warm seasons. L. Mathieu, in a study on the
improvement of acid wines,* does not advise any special
process.

It does not appear that a superabundance of acid is an
inconvenience. Wines resulting from rather acid vintages,
but well ripened, are always good. In these not very'
frequent cases, it is to a superabundance of bitartrate of

tash that the excessive acidity is due. It simply results
1n the lees being richer in cream of tartar.

It is not so, however, if we consider a badly-ripened
vintage, as is too often the case in the Centre and East
of France.

We have only addressed ourselves to the hot climates in
what we have said so far, where complete maturity can
always be obtained.

* L. Mathien. Amélioration des vins verts. Kevue de Viiculiure,
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CHAPTER 1V.

VINIFICATION.

We will not describe here the details relating to the
gathering, or the various methods used to convey the grapes
to the cellar, but will only study the fermentation proper.

VINIFICATION OF RED WINE.

The first manipulation the grapes are subjected to is
the crushing.

Crushing, with very few exceptions, is recommended by
all cenologists and practised by all vine-growers. It consists
in disintegrating the grapes in such a way that the juice
and pulp are expelled from the skin without the stalk or
seeds being crushed. The machines used for this purpose
are called crusfers.

CRUSHERS.

The most old-fashioned form, still used in a few small
vineyards, is a kind of kneading trough, with the opening

laced above the fermenting vat, in which the grapes are
squashed by the rosy feet of young farm girls.

This is an excellent means of crushing, the stalks and
seeds remaining intact, while the vintage is submitted to
rolonged contact with the air, for the surface being
incessantly agitated insures perfect aeration of the must.

Crushing by the feet is, however, a tedious and expensive
operation, and can only be used by small proprietors. It
presents a repugnant feature, however, no matter what
cleanliness be attributed to the crushers. This reason alone
amply justifies the progressive abandonment of the old-
fash]i;)ned kneading trough, to the advantage of mechanical
crushers.
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M. Paaul, civil engineer, in his work De la vinification,*
classifies crushers into four groups :—
Simple crushers, operating by compression or pro-
Jection.
Stemmer and crusher combined.
Extracting crushers, also called continuous presses.
Extractor and classifier crushers.

This last group does not seem to us applicable to true
crushers, but rather to a series of apparatus performing a
_ number of operations, which are not all indispensable.

The best-known mechanical crusher is that constructed
with two cylinders. This is the oldest and most used. It
acts by compression (like a rolling mill), the grapes being
forced to pass through a limited space, too narrow to allow
the berry to escape being crushed.

Fig. 6.— Cylinder Crusher fixed above the Vat.

It is composed of two cylinders. (Fig. 5.) One with
grooves running parallel to the axis, the other with helicoidal
grooves. The distance apart of the cylinders is carefully
regulated. If too close, only a limited amount of the
work is utilized, and if too far apart the crushing is
insufficient. The cylinders are rotated at different speeds, in
the ratio of 1 to 3, the cylinder with helicoidal grooves
revolving fastest.

They are worked by hand or mechanical power, the work
performed corresponding to the regularity of feeding.

* Paris. J. Fritsch, 1894.
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Those worked by hand are usually mounted on wheels and
placed above the opening of the vat; under these conditions
the aeration of the vintage is imperfect, the contact with
air being almost nil.

This 18, fortunately, a defect which may easily be remedied,
as we shall show when discussing aeration.

One of the greatest inconveniences of the cylinder

crushers is that the accidental introduction of a hard body
(a stone, for instance) may break the cylinders and stop the
work. Attempts have been made to minimize this defect,
but so far unsuccessfully.
- The working of such a crusher is laborious. The men
must often be relieved, but this only becomes an incon-
venience in the case of large cellars. In small cellars, on
the other hand, this does not apply, the work being inter-
mittent, on account of the loads of grapes arriving at the
cellar at intervals.

A crusher constantly fed and worked by four men,
relieving each other at intervals, cannot crush more than
3,000 kilos. (6,600 1bs.) of vintage per hour. The yield of
Jjuice for a given e¢épage is poor witgethis type of crusher.
This is only a defectin the case of white wine, especially
when made from red grapes.

If the vintage is crushed by means of a double crusher
(with four cylinders) the yield of juice is notably increased.

Finally, this type of crusher is good, and will long remain
the most practical, for small and medium sized cellars.

The depth of the grooves is of importance ; if too shallow
the rolls cannot draw the grapes through, and they form
a vault over the cylinders or slide over them.

If too deep they cannot do good work, if the cylinders
are too far apart ; or crush both stalk and seeds if the
rolls are too close together.  1his is an objection raised by
P. Paul against large grooves.

In a report on cellar appliances read before the Inter-
national Viticultural Congress held at Montpellier, in 1893,
Paaul states that grooves geared into one another do not give
good results.

This criticism does not seem to be fully justified.

If we consider the case of grooves sufficiently large to
allow the grapes by their elasticity to become adapted to the
shape of the grooves, without being torn to pieces, we may
hope for satisfactory crushing, without the seeds or stalks
being ground.
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This is exactly
what M. Blaquigre,
of Béziers, tries to
realize with his futed
cylinder grape com-
pressor, which con-

3 sists of two cylinders
with six large longi-
tudinal flutes, G G,
geared without
touching, in such a
way that all the sur-
faces during rotation
are at a constant dis-
Q tance apart, and are
N revolved in opposite
directions by means
of outside cog-wheels
worked by hand,
whim  (horse), or
steam power.

Fig. 6. - Blaquiére’s Crusher (side elevation).—G G, crushing
cvlinders ; T, hopper; V, crank wheel.

The fluted
cylinders of the
hand model are
75cm. (3') inches)
long, with an ex-
terior diameter
of 29 cm. (114
inches). They are
mounted parallel
to one another on
steel shafts, and
revolved in unison
by two equal
pinions. At the
extremity of one
of the shafts is

Fig. 8. —Blaquiére’s Crusher (front view).—G, crushing cylinders;
T, hopper; V V, crank wheels.
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another large cog-wheel, revolved by means of a pinion
keyed on the same shaft as the crank.

The ratio between the large cog-wheel and the pinion is
14 or 857
120 1
the fluted cylinders corresponds to 8% revolutions of the
crank. The movement is slow enough, and the depth of the
flutes sufficient to prevent the vintage sliding on the surface

without being drawn down.

, which means that one complete revolution of

Fig. 7.—Blaquitre’s Crusher (top view).- G G, crushing cylinders;
V, crank wheels,

A crusher of this kind performs more work than one with
ordinary cylinders.

The crushing which results is satisfactory ; all the grapes
get squashed, the other parts remaining uninjured.

Blaquiére’s crusher is comparatively novel, and has not
yet been, to our knowledge, described in detail. We con-
sider it an excellent machine, but it has the defect common
to all compression crushers, that of liability to damage
through the accidental introduction of any hard body
(stones, &c.).

This, however, rarely happens, as the hard body generally
crushes with the rest, but an accident during vintage time
leads to so many grievous consequences that its occurrence
should be rendered almost impossible.

Later on this matter will be considered when studying
stemmers, as the stemmer attached to this crusher presents
some interesting details of construction.
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a E n T A new, very interesting,

and original crusher, based
ammm J_ on a principle which has
never heen applied before to

B AA grape crushing, has been

Wenrllan invented by P. Paul, called
the Aero-crushing-turbine.
U Although only four or five

- years old, the machine has
been modified in several
\ / details by the inventor.
Fig. 9.—Aero-crushing-turbine.—P. Paul (diagram).

Fig. 9 shows the outline of the machine, and Fig. 10 its
elevation.

Fig. 10, - Aero-crushing-turbine, P. Paul, provided with an elevator feeding stemmer and drainer.
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In the report of the International Viticultural Congress,
held at Montpellier,* the following simple and clear descrip-
tion of this machine is given :—

“P. Paul, constructing engineer of Ceite, is the first
to have applied centrifugal force to the crushing of grapes.
His system has been described by so many viticultural
anthorities in various reviews, that it will suffice to state that
the squashing of the berry and liberation of the must is
obtained by projecting the grapes against the vertical walls of
the fixed cylinder of the turbine. With the speed of rotation
properly controlled we are certain to squash all the berries
without crushing either the seeds or the stalks, points of
great practical importance.

“To break the tissue of the seeds or stalks the speed of
rotation requires to be infinitely greater ; and in this lies the
original and important point, the perfect selection between
the matters to be crushed, and those the crushing of which
would prove useless, or even detrimental.

_ “M. Paul’s turbine is a crusher, not a compressor. It
liberates the juice from the berry, and delivers both marc
and juice together ; to effect their separation various devices
are required, according to the nature of the wine to be made.

“The prize (vermeil medal) awarded was the only one
placed by the Congress at the disposal of the jury to be
granted for grape crushers.

« M. Paul exhibited two types of turbine :—one worked by
hand, the other by steam power. The first was tried by the
jury at the domaine des Causses (vineyard owned by Prosper
Gervais). The grape passed through, was Aramon. Out of
1,150 kilos. (2,530 lbs.) of vintage, 708 kilos. (1,557 lbs.)
of white must were extracted in twenty minutes.

“The yield given by the machine was therefore 615 per
cent. It was worked by four men, two to operate each
crank.

« Later on, apart from official trials, it was tried at the
Chéteau de Villeroi (Compagnie des Salins du Midi) with a
dynamo-metric crank, with the following results :—

“ With Terret-Bourrets the force required to crush one
kilo. of vintage was 27-20 kilogram-metres, of which 3-504
kilogram-metres was expended in rotating the apparatus.

* Etienne Gervaise, Congrés International Viticole de Montpellier.
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“ With Aramon the force required was 23:10 kilogram-
metres. '

“ Therefore two men are not sufficient to work the
machine, as they cannot develop more than 12 kilogram-
metres (Claudel. Formules, &c., p. 14.)

“It would be interesting for the constructor to try and
manufacture a machine capable of being worked by two men.
It is easy to see from what has been said that such a machine,.
might crash 20,000 kilos. (44,000 1bs.) of vintage per day,
which is all that is required by the medium proprietor.

“ The Aero-crushing-turbine worked by steam power, was
seen by the jury working in the domaine du Moéle, near
d’Aignesmortes, with the vintage in full swing.

“It was fed by an elevator (Burton system), at the same
time the must was elevated by a rotary pump, the whole
being worked by a 5 h.p. engine.

“The yield of must was rather difficult to determine, for
marc and juice fell together into a tank, from which it was
conducted to the press. The following are the results
obtained, taking as liberated must that which flowed naturally
after the press was charged :—

“ From 2,879 kilos. (6,333 1bs.) of vintage (Aramon) 1,379
kilos. (3,033 1bs.) of white must were extracted. The yield
in must was therefore 47'8 per cent. But it should be
remembered that the marc still remaining in the press con-
tained a large quantity of must, liberated from the pulp,
which further drainage would have removed.

“ The machine is of very simple construction, and we can-
not see a p-riori any possibility of its getting out of order.
‘We may mention that at the cellar of Villeroi (Compagnie
des Salins du Midi), after being used last year on trial, the
machine was installed permanently this year, and that it
has worked without a breakdown, and crushed from 180 to
200 tons per day. Dynamo-metrical tests have not been
made on this turbine, but it is supposed that it requires a
motive force of from 4 to 5 h.p.

“ At Villeroi, as well as at Méle, the turbine is fed by two
elevators. This is a very important item for the success-
ful working of the machine. But the turbine is not the
only machine requiring regular feeding, this being a sine
qud non condition for the proper working of all continuous
machines.
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“ Finally, another important advantage of the turbine is
that the marc is much easier to press, the cellular tissue
of the berry being completely destroyed, and with it the
elasticity which is such a great obstacle in the pressing of
the fresh vintage.”

Such is the judgment of the Commission of the Inter-
national Viticultural Congress. It is favorable to the
machine worked by steam, but perhaps rather vague with
regard to the turbine worked by hand.

The report of the Commission ends up with “ The Aero-
crushing-turbine gives excellent results where mechanical
power is available,” but adds it ¢has not yet received the
sanction of general usage.”

However, the turbine working on a large scale has been
installed in a number of cellars long enough to enable us
to appreciate it. In conclusion, it is an excellent machine
for large cellars.

We must add to the advantages expressed in the above
report the perfect aeration of the vintage. The must
coming out of the turbine is, so to speak, an emulsion of
air and must.

‘We have not measured the amount of air emulsionized,
but according to various reports published by the inventor,
it is 5 per cent. in volume.

These are, as we shall see later on, very favorable condi-
tions for a good start in the fermentation.

The various advantages of this highly original crushing
machine justify the as yet uncontradicted success which
welcomed it from its first appearance.

As we have already stated, the regularity of the feeding of
crushers has a great bearing on the perfection of their work.
The mode of feeding will vary greatly according to local
conditions, and the various means by which the elevation of
the vintage to the crusher are obtained.

In most cases the arrival of the drays to the level of the
top of the vats by means of a gradient is recommendable ;
in that case the feeding takes place by pouring the contents
of the tubs directly into the crusher.

Chain and cup elevators are good, and comply with various
required conditions. They are recommengable for large
cellars, but may also be arranged and worked by hand in
small places.




















































































































































































































































































































































































































































































































































































































































































