KARL WEIDENHOFER

"Suitable methods of testing commercial spirit and

the results obtained in testing a representative

group of commercial samples."

Projeet submitted by =

Chase We Kelly

February {Lth, 1938.
(not completed)




o, W T i

: I
2

¥y

6.
Te

9.

1le

12.
43

I

BIBLIOG and S .

Guzm Gellia “"Raport on Wime Industry of Aust.” 1934.
8immonds “Alcohol®™ page 270 1919.
. Journa]z isociety of Chemical Industry, June 30 1891, S
R w . Jemuary 34 19Ce.
Vm ®analysis of potable spirits® 1904.
Allem’s "Comnercisl Orgsnie Analysis® 5¢h Bd. ¥oli 1 Page 257.
Abs. Anelyst 60 Page 170 1935.

Allen‘s “Commereial Organiec Analyeis” 5tk Rd. Yol. 1 Page 239.
Eritish Chemienl Abstrests Page 682 1930.
- L J » ml‘g‘n
Journal Indus. Eng. Chemisiry Pagse 1459 1925.
Journal Secisty of Chemical Imduwiry Page 288 1907

. Jouzeal Imfus. Eug. Chemistry Page 50 192h.

U.8. Beyt. Agri. Par. Chem. Bulletin 407.
Report of 20th Convention of A.0.A.C.
A.Q0,2.C. "Nethodis ¢of Analystis™ 1930.




LNTRODUCTION:

The analysis of fortifying spirits has been, prior
to this last decads, much neglected in this countiry, partly
because little attempt was made to draw up a systematic
scheme for their examination, but more particularly because
no further control over the sale, or quality, of spirit
was exercised beyond that which related to their alcoholie
strength.

The importance of good gquality spirit in the
manufacture of wine has long been recognised, and it is a
known fact that large variations in the guslity of the
finished wine can be brought about by the use of inferior
quality fortifying spirit - the method used for assessing
the "quality" of a fortifying spirit in the past, by dis-
tillers and winemekers, being made by taste and smell, and
not by chemical analysis.

If a nentral spirit is used for fortifying a wine,
minimum amounts of secondry impurities are introduced, and
thus the maturation of the final blend is not impeded by
unmellowed spirit constituents, and the wine becomes palat-
able and wholesome st a very early ags. On the other hand
if the wine is to be aged in wood for a number of years
before going into consumption, then a fortifying spirit with
much more character could be msed, and such a splrit is,
in faect, preferred to a neutral spirit in Portugal. Under
these conditions, the secondry constituents contained in
the fortifying spirit have time to undergo suech changes as
esterification and etherification, the producte of which
eonfer valuable properties on the finished wine and greatly
enhance its market value.

The patent, or fractioning still, is practiecally
the key to the situatior as regards the quality of fortifylag
spirit. As 18 well known to chemists, this ingenious
epraratus produces a very strong and prectically featureless

because pure, spirit. It separates certain bye products
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of fermentation during the distillation process, with the
result that when the spirit is highly rectified, it is very
pure and free from characteristic odour and flavoure.

The simplest form of still, or pot still, which is
used in the production of brandy and low strength spirit, yields,
on the other hand, a more or less impure spirit, owing partly
to the formation of secondry products of fermentation, and
partly because of bodies formed during distillation, which,
"coming over" with the spirit, impart to it a flavour and odour
characteristic of the material used in the fermentation. It
is only in pot-still spirit that these products occur to any
extent, amongst which may be reckoned compound esters, aldehydes,
fupfural and fusel oils (higher alcohols); they should be
nearly, if not entirely, eliminated in patent or rectified spirit,
according to the degree of rectification, and such a spirit is
known as "neutral® or "silent" spirit.

During recent years, the Customs Department, realising
the importence of using a high quality spirit in the fortification
of our Austraslian bulk wines, caused Regulation 85 to be formu-
lated which deals solely with the type of spirit to be used, Vize-
"the spirit must be approved by the analyst and be pure wine
spirit of & strength not less than 30 degrees overproofe. It
shall contain not more than L4 grammes of higher alcohols (calcu-
lated in terms of ispbutyl alcohol) nor more than 75 mgms of
aldehydes (as acetaldehyd) nor more than 5 mgms of furfural per
litre of absolute alcohol."

However this regulation has never been observed, and
Messrse Gunn & Gollin(l)in 1931 recommended, in their report
to the Federal Viticultural Council, that it be enforced, in
order that the quality of all fortified wines, and bulk for-
tified wines for export and home consumption in particular
should be raised to a higher standarde.

In this paper, I do not propose to discuss the type
of spirit required for fortification, as this solely depends

upon the class of wine to be made. Suffice to say that should
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the wine be destined for early consumption a&s are our export
wines, then the fortifying spirit must be as neutral a&s pos-
sible. However, a "hard" spirit, which contains varying
amounts of secondry constituents, is desirable for some high
quality wines which will be matured for a number of years in
wood.

Our knowledge of some of these ingredients of spirit is
imperfect, and it is generally admitted that each of the pro-
cedures, sBo far proposed for their estimation, is lacking in
some particular which renders it unsuitable either for routine
spirit exsmination or for assessing the quality of the spirit.
The object of the present investigation is to determine suit-
able methods which are both reliable and, if possible, rapid,
for the testing of fortifying spirits, so that distilleries
will be able to analyse their products anfl thus improve the
quality of their spirit by varying the conditions of distilla-
tion to the requirements of the winemaker.

The alcoholic content of spirit for fortifying wine is a
most important consideration, for it is on the basis of the
aleohol content that the article is valued from the Excise and
distillery point of view.

It is the usual practice to ascertain the strength of
rectified spirits by means of a Syke's brass hydrometer, using
an arbitrary scale; This is the method used by the Custom's
Department, and it has been universally adopted by wineries and
distilleries throughout the Commonwealth. However, there are
two major errors arising out of the use of such an instrument,

Pirstly, a brass instrument, although standardised, and
even if conteining a certificate of its aceuraey, rapidly
changes in weight, dne to corrosicn arnd wear of the metal, and
an apparently perfect instrument mey be many degrees out; this
error c¢an be eliminated by the use of a glass instrument, which

is not susceptable to such changes in weight. The seecond errer
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Is that the instrument 1s constructed to give the same result as

percentage proof spirit in the same sample, at any temperature

OOP. O.F. OOPQ
within the table. Hence a sample 20 at 55 ie still 20
O.F, O.F.
at 75 but 100 ga%ls. at 55 becomes almost exactly 101 gallons
O.F. F,

at 75 thus at 55 the equiwvalent is 120 proof gals. but at
750.F.the equivalent is 101 x 120 & 100 = 121.2 pf. galse.

Proposals have been made to correct this latter error, but it
was not thought sufficiently serious. Legally, it cannot be
allowed for, since the error is inherent in the 1880 Act which was
re-enacted in 1916, and the following definition wes adopted -
"Spirit shall be deemed to be of the strength shown by the Sykes
hydrometer."(z)

ESTERS:

It is generally assumed that the chief ethereal salt present
in spirit is ethyl ecetate, but it is known that other esters occur,
amonget which are compounds of caprylic, esprie, butyric and caproie
acids. The esters exist in very notable proportions in brandy,
and contribute greatly to the "bouguet" of these spirits: ethyl
acetate in large quantities ean be disagreeable and arrive from the
distillation of a "pricked" wine, but in fortifying spirit esters
should be absent, or present only in very minute quantities.

In carrying out the saponification process with a view to
determining the compound esters present in spirit it should be
borne in mind that aldehyde and furfural are not without effect
upon the alkali used. Allen(j)finds that the estimation of the
esters was liable to be effected by the presence of aldehyde and
furfural, which neutralised more or less alkali. Furfursl ap-
pearing to react with a constant ratio of alkali as 2 C HO +

542
NaOH -——-Na C HO + C H O but aldehydes do not give an

invariable fgezoi- Zlfeﬁ has therefore suggested the removal of
aldehydes by boiling the spirit under a reflex condenser for two
hours with phosphate of ainline - 1 mel. of ainline + 1 mel. of

phosphoric acid, l.442 sp.gr -~ before distillatione.

Pe Schidrowitz fournd thet Hewitts reagent (L) - the sodiwm
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salt of phenyl-hydrazine para-sulphonic acid- was more satisfactory,
limiting the reflux to 1 hour.

Vasey > states that the addition of metasphenylene diamine
hydrochloride, 2 grus per 500 m.le. of spirit, is very effective whem
a Ristillste free from furfural is desired.

The esters are then determined by saponification, being hydro-
lised with alkali which combines with the liberated acld.

METHODs

200 m.l. of the sample is refluxed for 1 hour with 1 grm of
metophenylenediamine hydrochloride, or the sodium salt of
phenylhydragine parasulphonic acid 25 m.l. of water is then added
and the sample is distilled collecting about 180 me.l., using a
mercury ¥alve to prevent loss of volatile substances. Make up to
200 mels at the same temp. as the original sample was measured.

Should any acids pass over these are exactly neutralised in
50 m.l. of the Distillate with %‘0 alkali and a measured excess of
25 mel. of %b alkalli added. Then boll for 10-15 mins. under a
réflux condenger, care being taken to prevent any bumping or the
most volatile comstituent -~ the esters - will be lost. All
"official” methods for the determination of esters in asleoholie
liquids agree that the refluxing of the spirit with excess of hot
alkali should continue for 1 houre Allen ¢ 8 st that the
time be reduced to 30 minutes, while Hossack d states that even
this shorter time greatly exceeds what 1s analytically necessary
and recommends refluxing for 10 mins; and he points out that for a
busy analyst the waste of 50 minutes, with the corresponding “tie up"
of apparatus and bench space for each sample, is a serious matter.

After refluxing, ths semple 1s cooled, an excess of %5 acld
added and then back titrate with.%b Alkali - this latter procedure
facilitates observing the endpoint.

It is necessary to conduct a blank determination on 50 m.l. of
water, using exaetly the same guantities cf reagents, indicators
and procedure as for the spirit, This blank will make any corree-
tion necessary which arises from impurities in the reagents, or
action of the alkalli on the glass of the refluxing flask.

1l m.l. of‘%b alkali = «0088 grms ester as ethylgeetate.



The estimation of aldehydes in spirit is of the utmost im-
portance, as they constitute, together with the higher alecohols,
the major impurities present.

Aldehydes exist probably for the most part as acetaldehyds -
CH CHO - and have their origin in the oxidation of corresponding

' alZOholB. Furfural which characterises all potable spirit, is
absent in highly rectified spirit, or, if present, it is only in
relatively small proportion, and owes its presence to the action
of heat on cellulose. The proportion of aldehydes in spirit,
however, of the C H 0 series 1s infinitely greater than that of
furfural, and in ghgneatimation of aldehydes by the colorimetrie

processes described later, the furfural may be disregarded.

As regards the preparation of a fuchsin reagent to be used
colorimetrically for aldehyde determination the observations of
various authors are noled.

Allen (8)states that the presence of mueh mineral aeid greatly
redaces the senaitiviiy of the reagent. Wojclechowska -~
Struszyuska (g)says that the intensity of the ecoloration given by
reagenis of the Schiff type with aldehydes is the greater, the
greater the fuchsin content, and the smaller the S0 content of
the reagent; also the sensitivity of the reagent 1§creasea with
increase in the aleoﬁol concentration, until, at very high con-
centrations of alceohol, the resction is positive, even in the
absence of aldehyde. Ruppin (IO)remarks that eolors obtained in
the fuchsin-aldehyde determination, should not be matched in a
colorimeter, since different degrees of color are not comparable.

These observations were confirmed and the following method
for preparing the fuchsin reagent is recommended.

Dissolve 0.10 grms fuchsin in 60 m.ls of warm water and cool.
Separately dissolve 1 grm. of anhydrous sodiuwa sulphite in 10 m.l.
of cold water: Mix the twe solutions, add 1 m.l. of strong HCL,
shake thoroughly and allow to stand overnight, then dilute to

500 mele
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The reagent decomposes slowly, as shown by pink coloration,
but will keep satisfactorily if stored away from bright light and
at a low tempersture.

Several reagents were made up by this method, using different
samples of basie rosaniline and fuchsin supplied by chemical supply
houses, and it was found that some ssmples were quite unsuitable
for the colorimetric determinations as the solutions were brewn or
yellowish brown and could not be entirely bleached. However, it
was found that the recommendation of Crocker (ll)to use large
crystals of basic rosaniline, this being the most sensitive, and
the sulphite fuchsin solution being more stable than when finer
divided fuchsin is used gave satisfactory results.

ALCOHOL,.

Ths accuracy of aldehyde estimations colorimetrically, depend
on the preparation of pure alcohol, which is used in the preparation
of all standard solutions, and for the purpose of maklng up solu-
tions to a definite volume, and it must be free from aldehyde and
furfural. ,

Mann and Stacey (la)using a good quality spirit, found furfurel
was readlly removed, but for complete removal of the aldshydes the
use of aniline phosphate and Hewitts reagent were alone qulte in-
gufficient. But by very careful fractionation of the spirit they
obtained a sample in which very litile color was produced by the
fuchsin reagent, and on redistilling this improved spirit with
about 10 grms/litre of Hewitt's reagent, obtained Alcohol “Prac-
tically free from aldehyde."

Cross & Swain (%) followed the method used by the U.S. Bureau
of Chemistry e and distilled aleohol after treatment with
m-phenylenediasmine hydrochloride, and the distillate was again dis-
tilled over lime, but this was found to be wasteful and tediuse.

A modified method was then resorted to in which the aldehydes were
first polymerised with caustic soda, 0.5 gm of silver sulphate

per litre was added, and refluxed for several hours. On dietill~-
ing this aleohol, 1t was found that the last half of the distillate

gave no test for aldehyde.
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This difficulty of preparing aldehgde free alcohol is greater
than appears to be admitted by Vasey (5 who procured rectified
spirits of wine which needed "no preliminsry purification", and it
is interesting, in this connection, to note that in certain in-
vestigations of spirit, made under the direction of the A.0.A.C.
in 1903 = one chemist was unable to complete the prescribed
work “"owing to the impossibility of obtalning sldehyde—free spirit."

In the present investigation, it was similarly found that when
using ‘'B.P. Alcohol', ‘absolute alcohol’, '2% methylated alcohol',
obtained from chemical supply houses, anfl ordinary fertifying spir-
it from the R.A.C. bond store, it was impossible to produce alde-
hyde free alecohol by the modified method of Cross and Swein, the
method as directed by the A.0.A.C. (16) or by fractionally distill-
ing spirit using a 4:1 reflux ration and eollecting separate frae—
tions.

In each oase, the spirit when treated with Schniffs reagent,
before and after treatment, recorded but a slight decrease in in-
tensity of color, instead of a marked decrease as expecied - Table 1
This indicated that instead of removing the sldehydes a constituent
was present which, being uninfluenced by the eaustic soda and
phenylenediamine, or by the silver sulphate, was being carried over
into the final distillate, and was recording as aldehyde by its

reaction with the fuchsin -~ bisulphite.

TABLE j.
Depth of color measured in & edlorimeter after 15 mins.
DeEth in %t

Untreated 2% methylated Lo

Ist 100 mels of distillate L3

2nd n “" L ] " hg%

3m n ”n .4 " 50

th " = ¥ " 50 Standard
sth " L] L] L} ug

Gth v w " L 11-6

last 100 m.le. of distillate. L2

The depth of color of the standard being approximetely L.4 red
# +6 blue viewed through a depth of 2.5 cms Lovibonrd scale.

This constituent was thought to be acetal, and the method -
previously conducted, as direeted by the A.G.A.C. was modified, by



rirst refluxing the alcohoir with cone. H SO 5 m.l. per litre, the
condenser was held at approximately 32062an15 a eurrent of air was
drawn through the apparatus - this modification was adopted with a
view to hydrolysing the acetal to aldehyf@e and alcohol, then drawing
off the aldehyde, which boils at 2100. with air, On completing

the preparation and testing fractions of the final distillate with
fuchsin reagent, it was shown that the aldehyde content of the in-
termediate distillate was little improved from the original spirit
before treatment, AR This treatment will be referred to &s

Hehtod 1.

Depth of color measured in a colorimeter after 15 mins.
Depth in oms. Figs. <from Table

Untreated 24 methylated 35 ®0 A
1st 160 m,1. of distillate b1 83

2nd " " 48 9%

3Ird n " 50 50

hth " " 50 Standard go

5th N - L9 9

6th - b L8 3

last 100 m.l. of distillate L5 g2

The depth of color, as before, of the standard bsing apprex-
imately, L.l4 red + «6 blue viewed through a depth of 2.5 cms.
Lovibond secale.

Further investigation using a spirit sample, which was especi-
ally édrawn for the pmrpose, from a spirit distillation at the R.A.C.
distillery, gave better resulte. This spirit before treatment,
when compared with the 24 methylated spirit, previously used,
tested with fuchsin reagent.

Depth in cms. Intensity of color
2% methylated 50 1
SVR ex distillation 35 143

the latter spirit when viewed in the Lovibond Tintometer using
2.5 e¢ell gave 12 red + 1 blue approximately.

1500 m.1l. of this spirit was then treated with 50 m.l. of 20%
H sohand immediately distilled, the distillate being collected im

2 &
50 m.l. of 20% N OH and continued until less than 100 m.l. remained.

a
The distillate in the N . was thoroughly shaken snd immediately . .
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aiatilled, the distiliate eolliscied wntil all the aloohol hed
passed gver, atwyun by tie prescnoe of water wepour In the flssk.
3 grme of motaphenylencdianine per litre added sni slliowed to siamd
10 duys, or alternatively the spirit oould lhmve been reflumed on
& waterbath for 56 oarss It was then distilied rejecting the
firet 300 mele and the Isst 200 ml. of distiliste.

oriinary 2 litre florence flasks and imend Toverid CODENNBOIS
were used throughout the opermtlonm. This trwatrvent wilk be pe-
farred %0 as method 2. This thentzsnt was agein ropented in de-
tnil on the fimal distilliats, and results tabulsted for conparists

mumxw_%mmmnmmm

1a. Untrested comsercial fortifying spirit 1.76 28
e Sane rit treated Mothod 1 33
. 25 methylated 1.5
be SCame treated Method 1 b 3
3n. Untreated S.V.R. ox 4istillation : 2.2
b Treated ns lethod 2 : 3
8= Treatuent repeated liethod 2 Standnrd 1

£roe sloohol, howover the leas the emount of impurity in the
mtrented spirit the bettop the finsl result as showm by 1s/ sad
3/ compared with their eorresponiing spirits after trostment.
Parther treatment of this distillate does not refuoe the impurity
significamtly snough to warrent the troetment, compure 3b/ snd 30/«

on the foregoing figures, it is recomwended to follow the
treaiment of method 2/, and to uwee & semple of spirit which does
mot produce more color tham spproximntely 42 red ¢ 1 bles whem
viewsd through = 2.5 one 0ell Lovitond seales Although this
spirit, after irentment is not "sldelyde~fyws” it is suggested te
onYPy out an experiment sdding derinite smoumts of aldehyde to this
spirit as directed by the 1.0.A.C. (16)_ This will indicate whether
the sdditions oen bo memsured solorimetrionlly, e if eso the coler
produced by this standard gan be allowed for in farther dsterwize~
tions.
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l. Sensitivity of Sehiffs reagent, made up to the directions of -

1. Elvove - Simmonds "Alcohol" page 187.
2, wang -~ Britieh Chemical Abstracts 1932 A page 763.
3+ Analar Standards pasge 283 1934.
Lo Excess fuchsin and SO 1 grm fuehsin / litre SO bubbled in
2 2
till colorless.

5. Excess 302 %+ gra fuchsin /litre
(prepared as A.0.A.C.) 10 grms. H,80; sol. / 1litre

6. Excess fuchsin 1 grm. fuehsin / 1itre.
(prepared as A.0.A.C.) 10 grms. n:zso3 solue. / litre

T A.0.AeCe NOo 1l - Methods of Analysis page ihh. 1930

8¢ AeOeAeCe HOe 2 - same 28 7.

9, SO bubbled in, and excess removed by boiling + 7 grm. )
fuchsin/litre

10. Churchward - preparation given under “Aldshydes™.

Beagent Depth ¥f gg10§ in cms.
Addition of Al de

Spirit untreated 2 grms/litre L4 grms/
t

25 ~27 “L;Ii;L"

2 20 49 20
Se 17 16 16
4. Ril Nil Kil
Se 355 L30 155
6. 275 134 84
EO 85 73 54
. 3 59 Standard 50
9 1l 66 o)
10. 79 63 52

The depth of color of the standard being approximately 6.5 red
and 1 blue when viewef through a depth of 2.5 cms in the Lovibond
Tuitometer.

The conclusions to be drawn from this experiment.

Reagent: 1. The presence of much mineral acid (1%) produces too much
depth of ccler in the undosed alcohol and hence small additions of
aldehyde become difficult to detect.

2. The reagent prepared es directed by Wang is not colordss
and the smsll additions of aldehyde could not be measurede

3. Similarly as with No. 1 and the presence of excess SO
_render this reagent unsuitable. 2

4o Excess SO will form the "bisulphite compound" with the
added aldehyde, withiut the latter influencing the fuchsine.

5. Same as No. 4 even though the difference was measurable,
the result was not indicative of the additions.

6. Excess fuchsin necessitated inereasing the dosage of
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32803(saturated solution) to decolorise the reagent, and yet
this reagent gave the best range of color with the sddition of
aldehyde.

7 & 8. These reagents, even though prepared at the same time and
to the same directions, show a variation due probably to the amount
of 80 contained - this indicates the difficuliy experisnced in
quotiig standarde for aldehyde~alcohol comeentrations by the
Lovibond Tuitometer.

9. This reagent gave the most satisfactory readings as the
difference between the dosages of aldehyde was measurable with &
certain degree of accuracy. However, the reagent is difficult to
prepare s0 as to contain always the same dosage of SO .

10 This reagent compares very favourably with Noi. 7 and 8 and
also No. 9, 1t is easily prepared and can be made up with reasonable
aeccuracy to a definite standard, and it is thia reagent which is
recomnended for use in the colorimetriec determination of aldehydes.

However from the figures 1t cannot be concluded that it is
measuring the asetual differences in aldehyde content, as it would
b& necessary to work in parts per million to verify this point.
Aldehyde-free Alcohol.

l. Spirit untreated 2% methylated

2. Spirit 1 treated as directed by A.0.A.C. page 1lhkh.

3« Bpirit 1 treated with HZS.O. REFLUXED for 3 hours with a

b
current of air, then treated as Spirit 2.
e Spirit 3 after distilling off Na OH without treatment with

metdphenylenedianine.
Reagent. Intensity of color.
Spirit 1 2 3 51
1. § grm. fuchsin/litre 30 32 34 20
802 babbled in e&nd execess removed by boiling.
2. A8 AOAC Bt% 4 163 273
3+ % grm Puchsin/litre 50 53 54 30

S0 bubbled in till nearly colorless, then allowed to stand
2
(slight excess of S0,, but excess not measurable.)

The depth of color of the standard being approx. 4 red in 2.5
cm. cell, lovibond scale.
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These results show that even with different Schiff's reagentis, thery
is very little decrease in color between the untreated and the
treated spirit. The spirit used in this experiments was 2%
methylated; it was then decided to measure the progressive
development of color in the different fractions. of the distillste.

+The spirit used for this latter test was ordinary commercial
fortifying spirit.

The spirit was refluxed for 2 hours with conc H SO and a
current of air was driven through the spirit and congenﬁer, then
through some previously treated 2% methylated spirit in a test tube
held at 500, with the object of collecting any aldehyde which is
eliminated by this treatment, and measuring the color develgped by
Schiff's reagent.

After this treatment, the spirit was refluxed with 10 gmms.
of aluminium foil and 10 grms of NaOH per litre of aleohol, after
diluting the spirit, with 5% water. This refluxing was carried out
for 3 hours, then distilled, and each 100 mil. were progressively
eollected.

The Schiff's reagents used.

1. + grm fuehsin / litre. 802 bubbled im and excess removed by

boiling,
2. Prepared as in text

Spirit Reagent 1 Reagent 2
Untreated 1.75 L
1st 100 m.l. distillate 2.5 6
2né " . " 2.75 Z
3rd - L 3. 7 *15
Lth ©* i 4.5 11
5th " L 6 15
6th L 15 25
last " o 50 50
Untreated 2% methylated 38 k2
Treated 2% e as 50 standard 50 standard

Ko. 3 spirit on previous page
A better indication of the two reagents used is seen in the
following table where they are both redueed to a common faetor, for

.this purpose the two standards chosen were compared, and the table

compiled taking the standard obtained with resgent 1 as the common

standard.
Treated 2% methylaged Reagent 1 50 ems.
al » L Reagant 2 30 cms.
Depth of color Intensity

Spirit Reagent 1 Reagent 2 Reagent 1
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Depth of color Intensity

(cont)

tntreated S.V.R. 1.7 2k 28.5
1st 100 m.l. distillate 2.5 3.6 20.0
2nd 2.75 h.2 18.0
3rd 375 5.1 13.3
Lth Le5 6.6 1l.1
5th 6 9 8.3
6th 15 15 33
Last 50 30 1.0
Untreated 2% methylated 38 25 1.3
Treated " " 50 30 1.0

Standard

This indicated the unsuitability of using the method outlined
forthis preparation (supplied By the Customs Laborstory with the
kind pemission of Mr. C.R. Churchward), as although there is =
progressive decrease in aldehyde content, ths last of the distillate
or 1/7th of the total is the only fraction which is reasonably free
of aldehyde.

It also shows that the fortifying spirit which waes withdrawn
from the R.A.C. bondatore is unsuitable, when compared to the 2
methyiafed>as the distillate of the latter, after t}éatment. con-
prised approximstely 700 m.l. of the 1000 m.l. treated.

In the cases of "B.P. Alcohol" and "Ahsplmte Alcohol"” obtained
from the chemical supply houses, when treated as the 2% methylated
aleohol, very little difference in the color reactions of the
distillates was found. However, a special sample of spirit
withdrawn during the actual distillation of some wine at the
college distillery gave, after treatment, & more satisfactory
result - ses Text.

In order to ascertain the stage, during the spirit rm, at
which it would be most suitadble to draw this sample, the distillats
was tested at definite intermamls, the spirit being withdrawn from
the "gpirit-safe™ and tested against a spirit referred to as
"gtandard™ for purpose of comparison.

Approx. Stgth & Time
when drawn Color intensity against No. 1

(stendard)
1st day 2nd day 3rd day
1l "Standarﬂap 1. 1. 1.
2. Feints 55 1lo mins after 1.74 2.2 2t
qgmnoncing
e Spirits 70°L when changed over 1.48 1.8 1.6

he ?2°P 15 mins. after changing .87 1.2 1.0
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(cont)

. 1st day 2nd day 3rd day
5. Spirits 72°% 30 mins after changing 48 «6 6
5 " 73°F 1 hour " 17 27 .13
% w  239P 5 w " " «09 <13 .08
8e wo 73%F » " " o12 .12 <07
9. " ThGP z " " " o1l o313 .07
10, L Tails when changed over 16 «20 «08

Prom these figures it was deecided to withdraw the spirit sempld
for the laboratory after the spirit had been running for 3 hoursg
as it was at this stage that the spirit produced a minimum amount
of color with the fuohsin reagent.

This spirit wes then treatsd to eliminate the aldehyde impurity
preseat -~ ses text.

An gttsmpt wes made to measure ths aldehyde present im the
untreated and treated 2% methylated alehhol by the quantitative
method of Jaulmes and Espezel ~ British chemical abetraets page
703.1935. Bat it wes foumd impoasible to obtalm an endpoint im
ths fodine titration, this was dme to the premcnes of the micohol.
Sutton-Volmmetrie Ananlysis 12th Ed. pege 386 ~ explsins that "the
use of aleohsl to disselvs the aldehyéde, in the Ripper method"
(which iz condueted on the same principlea™) shonld be avolded as
fur as possible, as even relatively smsll qnantiti‘s of aloolel
(upwards of 5%) interfere with the iodine of starch resction.”

As this is the omly guantitative method Myr eatimating the

. aldehydes in spirit, the colorimetric method musat, of necessity

be resorted te.





