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The compesition of commercial brendies waries within wide

limits, and there appoars to be no definite relationship between
the composition of a drunmdy and its quality.

There is & gredual change in the composition of the suoce~
essive fractions obtained by the distillation of low wines in a
pot 8till sinilar to those used in Austrelian Wineries and dis-
tilleries for the production of brandy spirit. Somwe fractions
are of higher alcoholic strength and contein more secondary con-
stituents as ester, aldehydes and volatile acids than others.
Certain fractions of the distillate are unsuitable for the waking
of brandy, and it is upon the manner of separation of the "spipit®
fraction from the romainder of the distillate that the composition
of the brandy spirit will depend. Part of this peper 18 devoted
to the study of the relation between the composition of these
fractions and thelr relaiion to the composition of commercial
brandies.

Various modifications in the operation of the still and ia
ihe sgpuration of the “"spirit™ rumning are adopted commercially in
Australia, Dut there are no recognised standards for the distiller
to work upon. The rate of distillation is of prime i:mportance, and
a scction of this paper is Aewtoﬂ to the study of it &nd its
effects on the distridbution of impurities in the fractions of the
distillate.

Some of the finest gquality brandy in the worls is made in
Prance withemall pot- stills. The Prench methods differ from the
usual methods adopted here in the manner of separation of the spirit
froms the "heads"™ and"talls™, as well as in the type of wine dis~
tilled. The "heads” 66468¥etie*y-e fraction iz reclatively smmll,
and the composition of the spirit is affected as a resit. i
distillation on Prench principles was conducted, and a comparison
drewn between the composition of the ¢pirit obtained and that

obtained by local methods.
Huch importance has benn attached to the ester content by
some countries importing Australian brandy, and methode of in-
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oreasing the amount ©f esters have been atigupted by some distillery

even as fay as allowing the wine to become slightly “pricked®
to ruise its volatile acidity before distillation. The wlatile
aclidity of a wine was thought te have considerable influence on
its ester development, &nd experiments were carried out to ver-
ify this. The ester content of a brandy is subject alas to changes
during storage, and changes during storage in ester content of
freshly-distilled apirit were s@udied.

The investigations may therefore be divided into five
sections i~

(1) & ocomparison and study of the compoaition of commercial
brandies.

(11) A compurison of the sition of successive fragtiom

obtained during distillationmn.

(111) The effect of the rute of distillation on the dis~-
tribution of secondary constlituents amongst the
fractiona of the distillate.

(iv) A comparisona of the composition of the spirit fraction
as obtained by aeparation of the "heads” and "tailas®
on French methods with that obtained on local method

(v) Other factors affecting the ester content of a brandy
a8 the volatile aclidity of the wine from which 1t is
distilled and changes in estcr content duting storage.

A. IKTRODUCTIOCN.
(a) Commereiml and Practical Aspects,
The ioportence of the export trade to thé Australian

wine industry is well recognised. The overseas market
15 however already ssturated, and the prese¢nt erisis
will tend to meke wine-makers look for ¢ther avenues
&8 brandy-waking to relieve the situation.

The production of bdbrundy has been increasing rapidly
during the last few years, and it will probably conti
to do so while markets san be found for it. Speaking
generally the quality of Australisn brandy 1ls only
average, and sny efforts to igprove it will help in ¢
expansion of oversecs markets.

By systematising distillation methods, and perhaps Wy
separation of the distillate inte fractions and
blending coaposition may be able to be standardieed,
and analytical methods for judging quality anight tha
become Bignificant.
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At the present time there sy pears neither any relution
between quaiity and composition, nor any methods of see—
uring & spirit of desired composition (at leant with &
pot still) end it was for these recasons meinly that this
subject was undertzken for invectigation.
Another consideration of practical importance is the fact
thut certain igporting countries require a brandy con-
talning not less than 60 gres. of ester as ethyl zcctate
per 100,000 parts of absclute aleohol. This 15 doubtful
prooX of the maturity or quality of a brandy, as some
high quality brandies have been fouad to contain lees

than this amount of esiere.

The study of the distillation of brandy spirit and its
relution to the composition of commercial brendics has
had very little attention, and literature pertaining to
the sudject 16 liwited.

For the sake of conven:ence the factors determining the
coumposition of & bramdy are dealt with in L Beoctions, und

the composition of brundy 1s then dealt with in general,

I. Rew Produce:
It 1 generally conmidered that grapes suitabie for

brandy material should be high in acid 8-10 grms HT/1

preferubly, and of low baume 9-12° Be, and that attention

should be paid during and after fermentation to keep the

temperaiures low &and to rack off the gross leas carly.

It is safe tosay that the wine should be distilled as

soon after vintage as possible. These points are men—

tioned only briefly as they do not concecrm this papers
II. Type of Still,

It 18 generally accepted that only good quallity brandy
can be made with a pot 8till; 905 of French brandy ie
nade with pot stills. 4 pot still (Symmonds 8) ensures

the retention 1in the distillate of the large bulk of the
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impurities, which give the brandy its character and
flasvour. In poor Qquality winea, especially if they have
been & llowed to become "pricked®, the preportion of acids,
exters and other substaneesa whichare likely to be dis-
tilled, ia high. Ver such wines a comntinuous or patent
stliil is used to give & hgiher dggree of reetification
a8 WAy be required %o eliuinate the unwanted Lizvouyp snd
odour due to thesec ixpurities.
By usinga patent still, separation into fructions camnot
be &ccomplished, and the desired composition eannot Se
cbtained by biernding.

Iil. Hethod of Distillation.

A

Upon this more then anything else does the cowposition of
the apirit depend.
There are h muin considerations :-

1. The strength at which the spirit is 4istilled.

24 fhe speed of distillation.

3. The distribution of impurities in the fractions of
the distillate.

Lhe The separation of the *heads™ and "taila”,

The strength at which the =pirit is distilled,

Vizetell - (1) says that the nearer brandies are distilled
to their drinkable degree, the movre perfect are thelr
vinoua flavour and =»roma, and the more distinguishabvle
their taste and smell.

The original strength of the wine will determing the
strength of t.he dictillate. This, however, may be ialilared
by diluting the wine %o give a distillate of lower strengt
French brandies are distilled at about 20 0.P. Elliot (2)
While brandies &re distilled &t & much higher strength
usually between 30° and h0° 0.F. By distilling at a
lower strength the B.FT. of the vapours will bhe higher
and the amount of iwpurities present in the distilste will
be greater. Distillation at a low strength may be quite
satisfactory for clean sound wines, but those unsound or e
of poor quality should te distilled at a higher strength

to elininate undesirable impurities &nd off-flavours.
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Rate of Distilistlon.

Young (3) slow and regular distillation wiil give a mere
seleative separation of lmpurities. Differeat retes of
distilletion will give different distribution of ispurities
in the distillate. Elliet (2) In brendy-meking in France
the distillasion of the spirit fraction vhich amounts to
80=-85 gallons for & still holding about 220 gnllons, ooe~
upies from 10 to 11 hours, while the whole distiliution

oceupies from 16 to 18 hours. This is a verydiow rate of
distiliation. Schidrowitz (L) By vigorous distillatioen
certain impuriticc as Susfuwal say be formed.

It is well-kmown fact that in distillation, those sud-
stances with a higher vapour pressurs (i.e. lower B boiling
point) will tend to distil over first. Conssquently the
aore volatile substances as aldehydes will accummlate in
the foreshots to a greater extent, and the slower the dis-
aillation the more marked should this separation be - Young
(3) Young (3) The distridbution of the impurities is, however
slso affected by their relative mixibility with the sleokol=~
water mixture. The rectifying action of the noek of the
still will eause Rifferences in the distiridution alse, and
the longer the neck the greuter will be the degres ,of vie~
tification and the more marked should be the separation of
the variocus constitusntis.

G. Buttner and A. Misrmeiater (5) studied the course of
distillation and found that aceialdehyde diatils early,
furfuraidehyde at the middle of the rum, while ecters and
Righer alechols distil wmore or less regularly end no
appreciable partition is effected.

Acetaldehyde B.Pt. 21°C. would maturally be & foreshot
impurity, while it might be expected that ecters (ethyl
agetate B.bt. 77.15°C most prominemt) would distil over

at about the same rate as ethyl alcobol (B.rt. 78.49C).
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Higher aleohols whose boilings peint range from nearly
that of ethyl aleohol to about 1h0°C aight be expeated
to be present in nearly all freections, dut should tend
to @eoumulate in the later ones, Purfural B.rt.136%¢
should tend to concentrate in the "tail” fructions.
L. W. Cornell and R.E. Kontanna (6) showed that acetie
aeid (principle volatile acid in wine) distilled more
or less regularly from atart to finishe

D. Zhe separation of the "heads" and ¥Tails" - is an important

factor in deterunining the final composition of the
product.

It 18 a comon practice in sustralia in the distillation
of brandy spirit to run the still on *hesds™ for a
considerable time. By doing this & large proportiom of
the more volatile lupuritics are removed and the spirit
obtained will be wmore mesutral,

The distilation of wine for brandy in Frence is conduct~
€d on very different lines - Elliot (2). A very small
proportion of foreshods 1s separated, and the cowmposition
of the spirit frection will be affected as & result.
Where poor guality wine or wine obtained from mare is
distilled, continuous stille are used to give & higher
degree of rectifioution and thus aid im separating the
greater bulk of the ispurities. The product from such
8tills is, however, of lowgulity.

It may be concluded ther that the cogposition of the dis-
tillxte will elter wiih the xwethod of separation; this
composition will vary considerably and 1is dependant upen
the gudgemsat of the distiller,

The results of analysis of h9 Australian brandies cbtained
frea a reliadble source chow Lhat groups of samples of

apparently the saue origin contain sinmilar quantities of
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vecondary constituents. This further shows that the
method of distillation hac a very important bearing on
the composition of the dimstillate, and that with
systematised distillation methods, standards of composi-

tilon to give the best guality produet should be able to
be laid down.

IV. Changes in Cowposition during Storajge.
The composition of brandy is subject to change, bdoth
physical and ehemical, during storage. Allem (L).
The chief physiosl changes which it undergoes are a
slight increasef in alechelie sirength (about 1%)
and in total acidity. Resins, gums and tannins are
extraocted from the wood, and are in part responsible
for the isproveasmt and sllowing of the spirit,
The chief chemical changes (1lh4) consist of an incrcased
aldehyde, a 01d, (both fixed and weolatile) and ester coa-
tent, the laticr being formed Dy the esterificution of
th¢ aleohols and aclds present, this change being subject
to an equilibrium constant which is oniy ob%ained after
long periods at ordinary tempuratures,and occurs when
two thirds of ithe equilibrium mixture is csterified.
¥hatever the modifications in compoasition of the brandy
occurring during maduration, there gust be in the newly
distilled epirit scome optimum amount of ispurities whieh
will give a fimal product cf highest gquality for the

type of wine from which 1t wae distilled.

A considerably amount of work has been done on the "judge-
aent® of spirits. lost authors atate that spirits cannmot be Jjud-
g ¢d on results of analysece alone, but by combining analyscs with
tasting. Hehner (7) Analyst = 1905 - says that the quelity of
brandy cannot be judged hy the smount of ispurities preseant, and
a2leo that esters fluctmate as widely as other lmpuritics. He says
that too much imrtanéc is attzched to the ester content.
Quoting Heraler and Booth 1883, he says that the nose and palate
of a brandy are bstter reagents for quality snd purity than re
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are chomical meand. This was also recoumended by FPresenlius

1890, Sell 1892, Bersch 1895, and Koenig 190h. (Amalyet 1905)

(7). Hehner says that, taking all circumstances into con—
gideration, it follows thiat the amount of impurities (Coefficient
of impurities) 1s largely an aceidental quantity, applicable under
proper restrictions, to products made in the same way from approx-
jmately wgifors erude products, but not sppdicable to all brandies
ailke, not useful for fixing a atandard.

Dr. Schidrowits (7) did not asgree that it was an impossible matter
to practically substantiate the genuine charueter of & spirit. He
said that of the analysis done, the ssmples did not represent those
coming from the still~heand, There was practical conditions under
which samples might be taken 50 as to enuble it to be chownm withia
what limitc the different qualities arc types of brandy did wary.
It 18 cvident that there is no definite relationship betwecean the
quelity of a wature brandy &nd its composition, But there is possibl
some relationship between the cowmposition of a newly-distilled &
apirit and its potential quality.

P GENERAL REVIZEY OF LIT

The coxposition of a brandy spirit is determined by the
type of rew produee, the type of still uzed and the method of
distillation.

In the methods of Qistillation the chilefl coneiderations are
the strength at which the spirit 1s dintilled, the speed of dis-
tillation, the distribution of impurities in the fractions of the
distillate and the separation of the "heads™ and "talls” froam the ep
spirit fraction.

French brandies are usually ocunsidered of high quality, and
French met!wda of dictillation differ considerably from the
Australian methods.

The composition of the braidy is wmodified by changes
ocecurring during storage.

The composition of commercial brundies varies consideradly,
and there appesars to be no relati-nahip between composition and

quality, but there may be nome methods of estimuting the potential
quality of a newly distilled spirit by analytical methods.
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1.

12 Samples (including & cognac) of wvarious ages were
collected from various wineries and distilleries throughout the
gtate. Full particulars of manufacture including variety of
grapes used, itype of still, and type of storage as well as age
end strength were supplied withach sawple.

2. The gtall,

A one-gallion copper still of the pot type. The Bource
of heating was an electrieal hot-plate having an afjustable heat~
regulator. The s8till was comected to a metal tudbular condenser.
3.  ¥ine Used. _‘

A dry white wine mmde from Sultamna. Vintage 1938.
Alcoholic strength 21.)% P.8. Volatile acidity 1.2 grem. acetie
aecid litre.

A B A o
See Appendix.
A ) 4 B M E A o
This was divided into 5 sections as follows:s-

Section I. A Comparisom and study of the results of abalysis
of commercial brendies.

I13. Comparison of the composition of successive Cractions
oblained during distillatien.
" (Rote: A comparison drawing between I and II).
11x.
The efféet of the rute of distillation on the distri-~
dution of impurities (secondary constituentis) amongst
the fracticns of the distiliate.

Iv. A comparison of the composition of the "spirii” fraet~
ion as obtained by separation of the “heads™ and
*tails® on Prench methods with that obtained on local
methods,.

A\ ) Other Pactors 4ffecting the Ester Content of a Brendy.
(a) The relationship between the volatile acldity
of a wine &and the ester content of the apirit dis—

tilled from it,
(®) Changes in Ester Content during storage.































































