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)
Q.V.F. have now developed a high-speed glass stirrer
capable of operating at speeds up to 1,500 r.p.m. Tests
have shown that liquids having viscosities up to 20,000
centistokes can be handled.

Q.V.F. Glass — long established as resistant to more
chemicals than any other material — withstands the
highly corrosive action and temperatures involved in
many of the reactions carried out in pilot scale and
production units.

Fully descriptive literature available — write for your copy today!

Q.V.F. LIAITED

DUKE STREET, FENTON, STOKE-ON-TRENT, STAFFS.
Telephone : Stoke-on-Trent 32104/8. Grams : Q.V.F. Stoke-on-Trent .Telex : 36120
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Processes . . .

Gin Manufacture

A. C. Simpson,” B.Sc.

The key factors in the manufacture of gin are the spirit used, the botanical

formulae and the technique of distillation.
for gin should have no indigenous flavour,

Unlike whisky, the spirit used
the taste of the final beverage

deriving entirely from the juniper, and other botanicals. The present article,
dealing primarily with the manufacture of London dry gin, also points to the
differences between this and gins such as Steinhager and Borovicka.

MOST of the gin produced and
drunk throughout the world is
-correctly described as London dry
gin: the description relates to the
process and not the siting of the
distillery. Holland’s gin, centred in
the town of Schiedam in the Nether-
lands, is distinct in flavour and
method of production. Plymouth
gin comes from a unique distiliery in
Devon. A large quantity of ginis also
made, generally for limited local
markets, by various compounding
and flavouring techniques. It is the
manufacture of London dry gin
which is specifically described in
this article.

The word ‘gin’ is derived from the
French ‘geniévre’, meaning juniper:
it is from this plant that the principal
flavouring agent is drawn. Gin is
said to have been invented by the
Dutchman, Franciscus de la Boe in
the seventeenth century, as a
specific based on the diuretic pro-
perties of juniper oil.! Despite a
medicinal origin, gin had acquired a
reputation in England a century
later which was the contrary in
extreme. It had become the
principal agent of drunkenness
among the lower classes and no-
torious gin shops of the period
displayed such enticements as
‘Drunk for 1d, dead drunk for 2d,
straw for nothing’. Improvement
came about with the retail licensing
system and eventual concentration
of distillery practice into the hands of
afew large companies which devel-
oped individual strictly secret for-
mulae. Lately the production of gin
has been subject to scientific control
in order to maintain uniformity in an
essentially batch process.

By definition London dry gin is
made from a relatively pure ethyl
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alcohol, flavoured by redistillation
with various plant materials (botan-
icals) notable for their richness in
essential oils. In a classification of
spirits, gin is first cousin to liqueur
and only distantly related to whisky
and brandy, in which the flavour
derives from the source of the
alcohol.

Compound gin, made by the
direct addition of essential oils to
spirit is inferior in quality to distilled
gin. The property of dryness in gin
is associated with degree of flavour:
a very dry gin is distilled from a low
proportion of botanicals.

Gin is classified for Excise pur-
poses as British compounded spirit
which can be manufactured from
immature spirit and distributed to
the public without statutory age.

All spirits are definedgfor Excise,
general trade purposes and retail in
terms of percentage of proof spirit, a
scale of alcoholic strength linearly
proportional to per cent ethyl alcohol
by volume in which proof spirithas a
specific gravity of 0-92308 at 51°F.*
On this scale, pure ethyl alcohol
equals 175-35% proof; and 70%
proof, the normal retail strength of
spirits is equivalent to 40% by
volume at normal temperature. In
the parlance of the trade the former
strength is 75 op (over proof) and
the latter 30 up (under proof).
Spirit
Gin production demands a supply of
rectified fermentation spirit. The
spirit must be clean and neutral in
taste and odour and contain only
traces of aldehydes, esters, fusel oils
and other congeneries. The carbo-
hydrate source of the spirit is gener-
ally grain (maize) but gin can be
made from spirit of any source if it

conforms to high analytical stan-
dards and is free from contaminant
or congeneric odours. Spirit from
molasses and, possibly, potato may
therefore qualify (in Russia, spirit
for vodka comes from these sub-
strates). As the initial production of
spirit is not an essential part of gin
manufacture many gin distillers are
not, themselves, producers of spirit.

The basic spirit is made from grain
by saccharification of the mash with
malted barley and distillation of the
fermented mash in a patent still.
The methods and materials bear a
close relationship with those of the
grain whisky industry. A spirit
suitable for gin is obtained from
Scotch grain whisky by re-rectifi-
cation. '

For the production of alcohol of
good organoleptic quality from a
fermentation spirit the fusel oils
should be removed at the ap-
propriate plate in the rectification
column. Neutral alcohol is collected
at the highest possible proof.

In North America, grain alcohol of
extremely high purity and odour
quality is produced in distilleries
operating continuous, multi-column
stills. Strict attention is paid to the
conditions of fermentation, both in
temperature control and sterility:
the object is to maximise the yield
of ethyl alcohol from a given weight
of grain. The composition of the
mash is regulated to secure good
enzymic conversion without the
formation of much fusel oil. The

*A. C. Simpson joined W. & A.
Gilbey at Harlow, Essex in 1956 as
research assistant. In 1961 he was
appointed chief chemist with
general responsibilities for quality
contro! and wine and spirit bottling.
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spirit produced is adequate in
quality for either gin or vodka

manufacture. Some grain spirit
made in Britain for gin retains an
odour suggestive of its origin, due
to incomplete rectification and puri-
fication. Many gin distillers who
are not spirit manufacturers rectify
the spirit they buy before distilling it
into gin.

Botanicals

The essential botanical of gin is the
berry of the European juniper tree,
Juniperus communis L; other
flavouring agents come from a
number of plants including
coriander, angelica, orange, cin-
namon, nutmeg, cardamom, orris
and others. Juniper berries,
coriander seeds and angelica root
are probably common factors in the
composition of all London dry gins
but the proportions differ from one
distiller to another. The ratio of the
three main flavouring agents and the
inclusion of = other selected
botanicals are defined by the dis-
tiller's formula: an original com-
bination which determines the
character of gin. Distillers therefore
do not disclose their botanical
formulae.

Juniper berries® for the purposes
of gin distillation are grown in
Central Europe; the best berries
come from the Chianti district of
Tuscany but suitable material is also
obtainable from Southern Germany
and Yugoslavia. Berries from the
Tyrol, Hungary and Czechoslovakia
are generally utilised for local pro-
duction of a juniper liqueur. At
maturity the berries are smooth
skinned, deep blue in colour and
5-8 mm diam. . Fruiting is biennial
and the ripe berries are removed by
harvesters who agitate the branches
of the trees causing the berries to
fall upon sheets laid on the ground.
The berries are winnowed and care-
fully dried avoiding damage and
fermentation, and sorted into cul-
inary and industrial grades. The
adulteration of berries with those of
other species of Juniperus, e.g.
oxycedrus, is no longer so wide-
spread because collection of the
adulterant is no less arduous.

Juniper berries are classified and
selected for gin on the basis of
appearance and the physical and
organoleptic properties of the ex-
tracted essential oil (1-5-3-0%).
Several components of the oil have
been isolated and identified ;*~® by
gas chromatographic analysis, Klein
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and Farrow?® found 26-5% «-pinene,
9-0% myrcene, 8-8% sabinene and
3-8% limonene. It is to be expected
that the components and the flavour
of the oil will vary with locality and
season: these factors are reflected
in the physical properties of the oil
on which the criteria of selection
are based. For gin the berries should
not give an oil with a predominantly
terpenic odour;* the oxygenated
compounds, in particular terpinen-
4-o0l, possess the aromatic flavour
which characterises the best berries.

The second major botanical, the
fruit of the herbaceous annual
Coriandrum sativum,* is cultivated in
Russia, Roumania and other East
European countries, for the supply
of gin distilleries and the essential
oil industry. The crop is also grown
in the US, North Africa and, sur-
prisingly, in Essex, whence it is
available to the English distiller
after a good summer. Harvesting
coriander demands judgement, for
the fruit ripens sequentially and the
farmer risks on the one hand an
immature crop, and, on the other,
shattered fruit with excessive loss of
oil. It has been found that the crop
contains the highest proportion of
usable seed and quality of oil when
the fruit on the central and first order
umbels turns a chestnut colour.’!
The dried seeds (fruit) are 2—4 mm
diam., number 100-130 to the
gram and possess a perfumed but
slightly cloying odour. Russian and
English coriander seed yield 0-8—
1-2% and 0-3-0-8% oil on steam
distillation. As in the case of juniper
berries, coriander seed is selected
for gin on the physical properties of
the distilled oil and organoleptic
quality in dilute alcoholic solution.
The main component of the oil is d-
linalool (60-70%); other oxy-
genated compounds, geraniol, |-
borneol and n-decanal are present.*
Monoterpenic hydrocarbons occur
(10-20%), principally as +y-terpi-
nene, d-limonene and «-pinene.!

The dried root of Angelica offici-
nalis (Hoffm) provides a third im-
portant gin botanical.* The plant is
cultivated in the temperate climate
of Europe and the distiller’'s require-
ment is met with the produce of an
entirely cottage industry in the East
German provinces of Thuringa and
Saxony. The roots are plaited and
hung up to dry: during storage
changes occur in the yield and
properties of the oil which becomes
darker in colour, higher in specific
gravity and lower in optical rotation
and acquires a musk-like odour due

to the predominance of high boiling
lactones.

Other ingredients in gin formulae
vary with distillery practice and are
generally included in lower propor-
tions, often only a few ounces in a
charge of several hundred pounds.
Common minor ingredients are:
sweet orange peel (Citrus sinensis
L.); Dbitter orange peel (Citrus
aurantium L.); lemon peel (Citrus
limon L.); cinnamon bark (Cinna-
momum zeylanicum Nees); cassia
bark (Cinnamomum cassia Nees);
cardamom seeds (Elettaria carda-
momum Maton); nutmeg (Myri-
stica fragrans Houtt); orris root
(Iris pallida Lam); and liquorice
root (Glycyrrhiza spp.).

Small quantities of these botani-
cals may have a considerable effect
on the flavour of the gin, being rich
in oils of highly odorous compo-
sition.  Orange oil®> is 90% d-
limonene and cinnamon bark and
cassia bark oils* contain 60-70%
and 70-95% cinnamic aldehyde.
Other gin botanicals have been
reported; aniseed, caraway seed,
fennel seed, calamus root, geranium
leaves, grains of paradise, turpentine
and cubeb berries. 1

Many of the botanical ingredients
described lose important quanti-
tative and qualitative fractions of
their oil on storage. Juniper berries
stored a year for gin suffer a reduc-
tion of 20% in oil content and
between 15 and 30% in moisture.®
Coriander seeds lose absolutely
0-18-1:5% oil on prolonged storage
at —14°C and 30% total oil in a year
when stored in large hermetically
sealed containers.'® Citrus oils
undergo autocatalytic oxidation
when the peel is exposed to light
and moisture.* Decorticated car-
damom seeds lose 30% oil in eight
months.>  Stored botanicals are
liable to insect infestation. Careful
storage of botanicals by the distiller
is necessary if he is to produce a
consistently flavoured gin or avoid
the evaporation of his flavouring
material into the atmosphere. Ideally
the botanicals are stored under
temperature and humidity controlled
conditions.

Distillation

The botanicals are proportioned
according to formula and loaded
into the still. A specified quantity of
spirit, reduced to a strength of 80-
100% proof is added (the exact
strength depends on individual
practice) and gin is collected as a
definite fraction of the distillate. In
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