1. By redueing pH of dase wine the eater content of
brandy is increased,

2, Returning "heads® and “iails” from the brandy run
to the next low wine charge causes 4a increags in
esters, empecially at pH 3.

3. BEBedueing the pH with sulphuriec acids, besides being
more economical, gives a higher ester contsnt than
tartaric scid, and at the required streangth has wo
adverse effect on copper plate.

AHIRODUCTION 3=

Australian brandies are of reasotably high standard,
bat have not attained $o the quality of Prench Cognaca, and as
our brandy infustry is relatively young, it ealle for investigation,
the aim being b otter quality,

Ths purpose of my project ia to show that by reducing
the pH of brandy base wine results in an inerease in esters,
which are gmtial component of good brendy,

In direet comparigon to our bdase wines, cognacs are
digtilled from highly acid base wines, and the principle differ-
ence in Australian and Prench brandy snalysls liss in the estar
level, ths Prench apirits tending to be higher,

Our climatic eonditions do not lesd to high eacid wines
as in Frence, and thus we can only rely on reduction of
pE, after fermentation, if we wish to increase the sster con-
teat of our brendies,



Literature pertaining to my project is réatively
scarce, as very little work has besn atiexpted on grounis of
reducing pH of base wine,

Grahan (1) states inereased concentration of seid
gives an incressed ester content,

To show the difference ia ester content of cognaes
afd Australian brandies, a study of the cognacs should be
helpfal,

Prom avex (i1) the term cognae, in France, can be
lagally applicd only to the brandy produced in a limited
area, and every effort is made to safeguard the name and
reputetion of this produet, whieh is kunown snd imitsted the
world over,

The cognae producing areas of France cowprisge almost
the whole of the south-eastern ssction of the country.

The Charentos and Armmgnac constitute ths central
portion of the section, The finest brandies "Pines Champegues™
and "Cognee™ are products of the distillation of
the winss of Charentes., The main varieties used for distill-
atioa wine ars Folle Blanchs, Golombar, and Jaint Zmilion, the
latter doliug synonymous with gur White Hermitage,

It is mti@auo ths three mein varicties are white,
which sro considrred to be superior 10 red owing to lege oile
contained in sking and stsma, Charenteg, the muin cogasc area
enjoye a maritiss cliuvmte without any great axtrewss of
tempersture, The winter is moderately sever, rainfall
extremsly high, sveraging 47.6 inchesz per annum, it fulle
frequently and in small amounts, Augugt abd Jeptemder, the
mokths when the derries 11l sud ripen are the driest of the
yoear, thus the grapes mature under favouradle eonditions,

The natural conditions become progressively less favourablg.
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to the nmorth and to the south of Charentes Indiesting the
special imporisncs ef the elimatic faetors in growing vines
suitadle for digtillation of high guslity brendy,

¥We in ivetralie camnot compare our elimatic condit-
ions with thoss of France, MWt in stulying the snalysis of
young Brench coguses ia Gilrard and Cuniasse, it 18 oWvioys
they contain s much higher c;ter lovel than our brandics
(snalysis from Commuweal$h Dept, of Chemiatry (Iv).) The
folloving is anslysis of renowaed Commsreial cogmses from (111)

Esters
1 8,sr Cogme 97.5
2 = » &3
3 » v 69.5
" = Ti.t
Pine Champegne Th.8

From (IV) 23 samples of South Austrelimn brandies obtained
from various wineries, snd saslysed in Department of Chemdstry,

7 26 24 56
75 134 16 85
35 51 39 1o
13 29 75 40
™ 74 93 25
2 Y 19

Conference of interested parties rccomesnded follm
ing standard, 4O - 80 esters expreased as grama/100,000 pts.
A.A. {Awsolute Alcohol)

Prom Angove {5) we get s comparieon between Austrs
fan and Preneh brandies, but incorpomiing run-back of hesds

and Wl.
fotiE e A e,
e 13 1k
B. kS 132

Ce uB 96



Certain i%rting countriss reguire a brandy containing not
lass than grams ester as ethyl acetate per 100,000 parts of

Abgolute Aleohol, from above anslysis it 1s seen that many
Australisn drandies do not attain this level,
2. RUN - BACK :

From Rocgues (VI) the ususl procedure in the
Charentes, thatsppears best for ths production of superior
quslity, eonsists in making two successive distillationms, -
kxnown as the system of "brouillis™ with "repasse"”,

It le the treditional method that the Charentes
have always cousidered the best and this they use when they
wish to produce quality brandy. The distillation is carried
out as follows s~

Tha wine in its lees is placed in the boller of the
still, and is heatsd csutiously till the wine doils,

The rfiret distillate is of €0 to 65° (alcohol Wy
volume) snd has the charscteristie odour of sldehyde. The
aleoholic eonteut rises very rapidly to 70 -~ 75° and the die-
tillation ie continued until the slcoholometre showe zero.
This happens whem s bout a third of the liquid hss distilled,
and the prodset i tormed the "brouillis” (low wines).

The "brouillis” passes to the “repasse®, which is
ossentially, a retification of the "brouillis", this being
to cognae what industrisl columms are to meutrel aleohols,

The préduets of the head are put to one side, in
an amount that variss with the meture and guality of the winss,
and represents shout 5% of the brandy. These heads are mixed
with the mt bmouillis,

The brendy, which wow begiw to run is at 80 - 85°
and it is collected until it fslls %o spproximately 50° and

the brandy collocted 1s at 66 -70°,
2 e distillation is continusd until the liquid
drops tG 38ro. The ligquid received during this stage is
tormed “seconde” (tails), snd shois 20 - 24° of alcohol.



It 1a, in genersl, mixed with the next wvine distilled, How-
ever, wvhan the wine is rich in aleohol, smny distillers
frection the “seconds” - the portion running from 50 to 20°
is mixed with the brouillis, and the part from 20 - 0° with
the wine to be diztilled.

This procedure adopted 4in Part II of project, 4.e,
fractionating the tails,

Reus and Jesn Lafon (VII) amd Elljott (VIITI) both
sleo emphasise the run~baci: as being charscteristic of Freuch
procedure,

3. SULPHURIC ACID 1

Has been founi presfemable to use sulphuric ecid im
lieu of tartaric, not only for economy, frem (VI) price of
B280; 34. a 1b, sgainst 4/6d. a 1b, for tartarie, Wt aleo
becsuse it gives superior results.

l,m“ hag a lowsr pKa value than tartaric acld.

pka

st B completely ironised
"2%% 2nd B .52
Tartarie aecid 1st X 3+01
(E,T) 2n4 B h.05

lgloh being more highly ienised will react with ths potash
neutralising the tartsric acid, formiag Xp80; and relessing
tartaric seid

BT o k0B 0 KF o+ 22

2¥ + B0, K80, + B¥

Thus raducing the pE with “2801; increases tho conteat of
tartariec acid.




Apparatug and Msterlal : -
1. The 83111 - aquiek-rit glasa still, with two litre
‘and four 1itre boilsr, hosted by an electric hot
plate, with heat regulator,
2. Wime - 20 gallons of 1947 Pedro Sereisl blend,
20 * * 19,7 Pedro,
Flenied to give 19% Proof 8pirit -
3« Noraml Tarteric acid, sulphurie aeld, snd potash
for adjusting pH. '

Hethods Of Analysie :-

Alcohol - Pryetomsier beitlss, aal Sykes hydrometers,

Asids - direct titration (phonolphtveldia) parts of
acetic aeid per 100,000 parte abesdlute alcobol,

Eaterg. -~ A.0.A.C. {IX) oxpressed ss paris ethyl scetate
per 200,000 parts zbeolute tlcohol, but mefiux 15 minutes
(2 ours - A.0.A.C. ) -

Aldehydes -~ Juulmes and Sxpezel (X) paris scetaldehyde
por 100,000 parta absolute alcubol, \

Sceondary slcoholg - Girard amnd Cuniesse (XII)., See
Appendix A for n_oditieation.



EART I -

T O

N I WINES CO

DITTY
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f. 3tandardised encugh wine at piHh, using XOH (Potaeh).
Adjusted pH with H,50, and H,T (tartaric seid) to pH 3.5 sad
PR 3 in each case.
Adjusted to volums 725 mis. with H,0 to give saue
elcohol content,
Dietilled 500 mls which contains all aledhol, therefore
all distillates have same alehol content.

PH by Pyonometer bottle giving Sp. G,

Alcohol at esch

For estatistical pur=

poses, three distillations at each pH snd six at plL and all
distilled to etandardised _proeedure,

pH raised [pH reduc~|pH reduce | pH reduc- | pH redue-
Ié t}'l ¥FOH ;:2 '1;’»{3135 ed with ed wi th} ;ﬂ. with
e b ¥ P Hg.‘lﬂh ; Wy o pli ’
pit 305 | 2 & 3
Hsters 102 119 111 127 127
95 119 123 119 135
100 411 135 119 138
95
90
a6 ‘
lacia 67 66 63 €9 69
7
27 69 76 69 69
6"} 68 63 69
5 72
63
Aldehydes " ? 12 9 11 13
1 an ™ 44 12
14
12 17 12 12 14
ik
ﬁoeondaxw 10} 76 93 93 76
leohols 76
1 % 93 69 137 88
93 72 67 93 80




Expressing resulte statistically confimms the
hypothesis that the lower values of pf give more esters, as
under, Although a signifiecant difference Between the two
acids, statistically it mmy be due to chance,

; RSTER CON
Acid
HoT Hy0), | Total
Ls IR B
L ] i Mm.
igc —
297 279 576 Bpt H 30, Total
119 | 111
bH 3.5| 119 | 123 35
{113 | 135
327 | 427
119 | 135
119 | 133 e i
365 | 397 762 B65 | 397 762
AL 1011 [1045 2056 [FOTAL 74 | 766 1480
1. (includiag sero acid IX, (omitting zero acid
treatment) treationt)
111, Troatment Totals (Nol of replications shown in red)
¥11 B.F (3.5) My90, (3.5) K,¥ (3.0) Hya0, (3.0) Total
57639 (3) 369 (3) 365(3) 397(D 2056 (2)

gable I s~ Total 8.5. = 1022+ 952 & .., + 1352 - %"6_’8 3901.18

Table s 3=
Botween treatment S.S.m 576> + ${(3492 + 3692 + 3652 , 3972) -

zg;&?. - 3387.11

thorefore within treatmesnt 8.8, = 3901.18 « 3387.11 = 514,07
The tredment 3.3. can now be partitionsd into 3 coumponeats,
viz, 3.3. dus to pH, S.3. duwe to acid, 8.8. dus to pHX acid

intamction,



s

Table I :-

$.3. dus to pA = {(576.2 + 7182 + 7622) - z%?;. 349,78
Zable II :-

5.8, @ue to aeld = F( 7142 + 7660) - l‘% - 225,33
Zakls II s~

8.8. dus to pH X seld interaction,
= 3(3492 + 3697 + 365% « 397%) - %ﬁ.- 37182 + 7622) -

B e ey -
The 5.5, due to pE can be further partioned {nto a linesr
compongsat and s gquadrmatic component by means of orthogonal

polynomialsg.
Total Ester conint

at pX = 4.0 576 -1 1
LI B Y 748 0 -2
"« * 4 30 762 1 1 V
(a)Mmrmnmwt.-b,-mg‘;*?‘é" %
= 15050

Var. (b,) = n“?_' 3.30

3.p, of ‘h,‘ = 5.39 = 1,02
Therefore %, = 15.50% 1,82 wnits of ester contant / 0.5 decreass

in p,
And $.8. dus to linesr regression = _1_8__6_2= 2883,00
12
, : ‘ S = = 718 » 5
() Quadrétic regression eceff. = b, 162 Eﬁ 576

36
var, (b) = 3%* = 1.10
3.D. of Wy =[T.10 = 1,03
Therefore b, = -2.72 3 4.0%5 units of ester ecutsnt / 0.5 de-~
ersege in pH./ 0.5 Gecresse in pH and 8.8, dwe 0 quadratic Yo-

mm-.(_;;‘gﬁ - 2“.7'



ARALYELE OF VARIANCE,

Yariation dus %o

D. ¥,

£, 5, W &, RATIO | _ _RATIO
Linear req. 1 2883.,00 2883.00 wux  TR.91 mmn
pa 2 31h9.78 1574.89 ».83
| __ Quad. req. 1 26678 266,76 6.75 *
betwssn treat- ('t 3587411
mnis
aeid 4 225.33 225.33 5.70%
Interaction 1 12.00 " -
pHX acid 12:%9
within trestments 13 544407 3954
TOTAL 17 3901,18

i
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test nce wasn mes
At pR = 4 Tartaric Acid Ezsﬂ
102 95
95 90
199 26
Total 297 279
Moen 99 = X, 93 = %3

V(% "_:g? - Wz)eWx) = B < T3

therefore t = (X - x) =_6 = 2,22 with 4 D.P.



12,

Linear regercgsion gives

Rgter content at pH = 4,0 to be 685,33 - 15,50 x 6 592.33

" ™ * % 30" * 68533+ 15.50 x 6= 778.33
Plotting these points amd putting in the atraight line and

the curve spproximately we see how the raie of increase of es-

ter content with decreasi g pHR alters,

Graph



Baxt 1L .

Survey and smalysis of distillation imcorporating
"run-back”.

_Eaeh distillstion consisted of a 3 litre charge.

pH L
3 .
9000 mls,. 9000 mls, 9000 mls.
WIKE WINE WINE
30\ 3000 mls, /L mls.
9000 mls
BROUILLIS
8800 mls, 200 mils,cster
detam,
B/};l\ J c/ 4
Heads mnd: 'raill fils. Brandy Tails m Taile
200 200 850 LOO 850 O

mls. mla. nﬂ.a.

loads end tails sererated by nose, and tails cut out st 20°,
equal smounts taken in each cass to standardiss procedure.
Es ter determinations on low winses, and on all fractions.



PK 3 refused with X280,

l 5000 mls, l 9000 mls, ‘ 5000 mils.
WINE wIig WINE

9000 mis
BROUILLIS
8800 mls
A 200 slke, ester
el 4o termmn,

. pH3 vedueed with Tartaric Acid.
(W’ incw )
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Table of Analysis shewing affsct ef pH on ssters during

*ran-baek", I TN VS

Low ¥ioes
w Iaters
4 %9
3 redoced with H,8Q, 164
3 reduced with BoY 164

Run-Back
o8 Heads Zrandy  Zailp

A B 6 » BE ? H J K

b 106 111 128 52 66 69 89 86 86

S red.with H.80, 28036639055 7896 90 70 70

3 * &8¥ 214 306 360 58 72 T8 90 90 89
Reduction in pH eclearly shows increesed ester content, with
wilphurie seid giving superior results to tartarie scid.

Papt J1i.

Distillers may be dubious of the value of stiphurie
ecid for fear of its sction on the still,

Yollowiag experiment proves st% mey bde used safely
at the required strength,

Cu plating weighed aceurately, and rsfiuxed for 120
hours in wine at pH 2.8, reduced respectively from pH L with

HyS, and H,¥ ,
¥t. of Cu, plate = 9. 4611 grams
Refluxed with K 80, ,new wt, . 9. 448 B

loas in wt, dus to w = «0163 =
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wt, of Cu. plate = 9.5711 grame
Reflumed with n;f, new wi, = 9.5u62 %
Less in wt, due %o X,¥ = 0249 ¢

From the anove results, !!2804 has less adverse offect on Cu,
than B ¥,

D e B Sy A G " O AP e e b N G O 9

SUNMARY _ and CONCIUSION,

RART 1,

Refesrring toc table of anzlysis, page 7, reductioa
of the pH of brandy base wine has no gignificant effect on
seeondary constituents, other than ceters, thus after part
one, only ariyele of saters vas carried out,
2ART XL,

The Wehaviour of the ester content in the dietilled
spirits shows thai as the concentration in the wesh iccresses,
the tendsency is for s marked increass ia the regultant hsads,
and to a xmr degree an increasa in the brandy run, whilst
the csters in the tails diminish or remain steady.

PART TI1,

Althkough nzsoh has bosn termed the “scid find™ for
reducing the pH of bdrandy beea wine, it i3 here slone useful,
ﬂz”& eould mot be .appl.:lad to merxetable wine for the same
purpose, as the legal limit of miphste in wiie is 2 graua Jer

litre axpressed as Kp30y |

K2? & SO — X80, Hp¥
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APDENDIX A,

" SHCONDARY ALCOHOLS :
After «umung secondary aleohols on ssmples

one and tw, mm“tim to Gerard A Cuniasse method foumd to
be necessary ito obtain standardised pmeodm.

Prepared secondary alcohol dieitilates for eolori-
metrie anmﬁ:m with Dubose colorimster,

It was found that heating samples gave incressed
colour, and repeated hcating finally esused charring,

Two samples J and i} treated and regul ts on Duboge
&s under 3

Spivit 3 20 sees, 40 34
30 » - 10 13
o = 10 10
5 » 10 10

Spirit & 2 * 10 46
30 = 10 3
kO * 1o 21
50 © 10 13

To obtatn wunotm boiled five nqln of same stmth
feor 10 m-, and compared ecleurs with colorimeter,
Semples 05K iso-Butyl sicodol,

Samples. gtandard Uinknown
1 30 21
2 30 21.5
3 30 2l
i 30 22.5
5 30 3.5

Congigteney obltained, as difference guite within bounds,



alcohol, boilsd for 10 seconds,

1 30 10.4
2 30 10,7 R
3 30 12.2
b 50 11.8
S 30 12/4

Thug establiehed, if time of boiling standardised aceurately,
consistency of results will be odizined.

Tpaditional method in Prance, is three or even four

charges of wine to give one charge of low wine. French base
wines sre of lower sleholie -&M@ghmn ﬂi}u, and from
following werk sppears that iavestigatioa imte nunber of charge
of wine to produce one chargs of low wines, is necessary.
Distilled 3 litres of vine at 108 Proofl and
collseted distillats in lots of 100 mis,
Pagtel eseh 1ot with sdulliometer, send was found
necessary to collect 1500 mls. to obtain all slcohol,
%o obg:rve diffsrence in brandy run, distilled
A 9000 mls. of wime collecting 3000 mls low wines,
i.e. 1 charge of low wine from 3 charges of wine,
B. 6000 mls. of wins ecolleeting 3000 mls. low wines,

19.
A seecnd bateh of five samples, .025% iso-butyl
‘ 1.8. 1 chearge of low wine from 2 charges of wine,

RISTILLED
4. low wines, smd collected spirit in 50 =l. lots, and

collectsd 1850 nls. from 3000 mls, to obtain all spirit,
B, lLow wines, and collsctied spirtit im 50 m, lote
and collectsd 1500 mls, from 3000 mla. to obtain sl)l spirit,



RES———

Tested organoleptically spirit ¢f low wines A. asd
B.
Oenology colleagues plus Nr. A, R. Miekxenbotham
aided this ezsmination,
A (POOO mls. wine B, (6000 mls, wine
3000 mls. low wine 3000 mls, low wine
sle, His. Brendy Teils Hde. Brandy Tails
50 l!ltMﬂnn% 50 Collett g Hicken~
Stanford Hds, Dolan botham
100)Reads Brode Collett100)Hds, Herbert ) Sganford
Tamel } Dolan Broder~ | Basedow
150, Basesdow Herbert 150 ick i Tumwel
200 200
250 250
300 . 300
00 00
k50 4§50
500 Teils Commnce - Unanimouws Tails commwnce -
thanimoug

All sxaminorg fawoured A as Delng the best drandy
Spirit, dut as base wine high im 80, aifferentiation
4iffievl s, and resulte indefinite,

Oslls for farther igvmu.tm on s larger mio_

20,





