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" _material
curing methods are available. This

. JULY

our government turned deaf ears to ‘

any ‘such proposals.” Now we read
that the Department of Agrlculture

- is recomniending - adopt1on of aplan

for: producmg butadiene rubber

from excess grain. A few. years-ago-

we were told that, fermentatmn al-

__ cohol never could compete With gas- .
“ oline in the United States. - Now it

appears that wé can even make syn-
" thetic rubber from it on. a compet%-
“tive basis with-oil: Had the govern-

* ment supported the alcohol program

0

~ The Manufacture of Rum

~so strongly recommended by ‘the ad-
vocates -of farm- chemurgy a few

years ago, we. should have had a
long start. on Europe in-a synthetlc
rubber 1ndustry All ‘in all it.. may

be that our 'example to- our neigh- -

bors of Wha_t not to do- with their
agricultural surpluses will-‘prove of
more value to them than: all the
money we have loaned them to per-
petuate excess sugar production. If
they will be dissuaded from doing
most of the-.things that we have

+

" PartV '

Curing and Maturing the Product . .

Dilution of the .Distillate, ~Removal
of Odor, Agmg Methods

['T IS not only ‘the length . of

" time that a rum is kept aging .in an

oak barrel that.imparts to it the
characteristics of maturéness, for

. there are rums that.in a compara-
tively short time will acquire all the

requirements of mellowness, taste,

. body and aroma pertaining to a

cured product; while others will re-
quire from two to three times long-
er to come to the same degree of
‘matureness. Hence, the factor of
quality of the raw dlst1llate plays
- the most important role in natural

aging, and for that matter, artificial
aging as well. The sooner this fact
is accepted by rum producers, the

- sooner will really good rums be on

the market. Unfortunately, the
trend seeins to be-to thé belief that
quality of raw distillate is of im-
consequence - if efficient

* Rum Specialist; Chlef D1v1s10n of In-~
“dustrial Chemistry, Experlment Station
of the Umverslty of Puerto Rico.
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trees were grown;

By Rafael Arroyo, Ch.S., S.E.*

is a F¥ave, fundamental error. The
rum that is poor in quality at its

"birth—that is, as a raw produet—

will hever become a first class prod-

uct, no matter what treatments and.
‘retreatments it may be made to pass

through. It will be benefited in some
cases; and improved; but never will

it become a rum of real value.

The quality of the oak barrel is a
very variable factor, and one over
which - the average rum manufac-
turer has little .or no control. This
quality of the barrel will depend
on a great number of conditions in-
cident to its manufacture. For in-
stance, character of the soil and
climate of the region where the
age of these
trees when cut; manner in which
they were cut; the part of the tree
from which the boards of the barrel
were made; variety and content of
resins and - extractive matters of
various classes . existing in these
boards, and last, but not least, the

. 1nvaluable

'done, out: mlstakes Wlll have been
Present ‘wars - are mot . -

won. by past strategles “and:-we shall
learn- sooner . or: later, that current

'depressmns .are ;not’ cured by the
“Dblue prints, of previous ones; nor by

formulae that once proved eﬁica—
cious. . The most that ‘the sugar in-
dustry .can do. how- to prepare for
the- return of peace and its accom-

panying problems may. be too little; -
‘but it must certainly not be too late :

if it is to-be effective.

‘per_iod of aging given the boards be-

fore the barrel was constructed. Ir-

‘respective of the quality of the oak"
barrels -on arrival at 'the distillery,
bhey are not in condition to ‘be- utll-‘
ized at once for rum curing. Before, )
using them at all, they must pass
through a preliminary treatment,”

and the nature and extent of this

treatment will depend on the -origi-
nal quality of the barrels With the .
best grade of plaln oak barrels, they -
must be subJected to the following .
‘the empty»

or -analogous process:
barrels are steamed inside ot sub-

mitted to the action of boiling water-

until the condensed steam or hot
water leaving them shows no trace
of color or taste of any kind, Then

" they are filled with-a weak hot solu-'

tion of sodium -carbonate (about
0.5% solution) . for two. or’ three
days. After that, they ate- filled
with . cold pure water,

water. (about 20%. by volume) to
which has been added about 0.5%
by volume of ordinary 28% acetic
acid. This solution "is left in the
barrels until they are to be filled
with raw rum. We have seen many

a first class raw distillate ruined by’

storing in an unprepared barrel. -

The size of barrel to be used for

rum curing is no light matter. - The

29

which is-
changed every 24 hours for a week
or so. Lastly, the barrels are filled
with a weak solution of alcohol in-




.. distiller should cons1der this . point .

well before making a decision. Small
barrels (15 to 25 gals.) will greatly
accelerate the curing of the rum,
" while large barrels (over-50 gals.)
will retard it. This is due to. the
effect of :surface volume ratio and
also to.the fact that large barrels
miust be constructed out of thicker
boards, - which- present greater ob-
stacles to the free entrance of air
and to the exit of water and alcohol
‘molecules. But, on'the other hand,
the use of small barrels calls for
extra labor, expense, space, and
larger losses of alcoholic strength
and total volume of contained liquid.
Therefore, a compromise must-be
reached by which comparatwely
quick maturing may be secured
_without undue extra expense. The
writer recommends the 15 to 25
- gallon keg for small distillers and
the 35 to 50 gallon barrel for the
large producer.. However, if the dis-

tiller is in no hurry about aging

time, it will not matter if he uses
barrels of 150 gallons or more
capacity; especially if his raw dis-
tillate is of exceptionally good qual-
~ ity. Recently the rum industry has
been copying from.the whiskey in-
‘dustry in the  introduction of
charred barrels ‘for rum curing.
These barrels possess the advan-
tage of accelerating the curing proc-
ess and of imparting natural color-
ing to the distillate at-a much faster
_rate than plain barrels But they
- also impart a -very pronounced
“woody” taste to the aging liquor,
which in the case of whiskey is un-
,1mportant and even desirable, but
which is very objectionable in. the
better grades of rum. If it is de-
sired, then, to use charred barrels
- for the sake of shortening the cur-
"ing period, our advice is to use them
only temporarily ;'that is, during the
first quarter of the total aging peri-
od, and then transfér the liquor to
well prepared plain barrels of the
highest quality. '

As to the length of the aging peri-
od, we have just discussed how it is
affected by the quahty, .class and
size of .container; and we also pre-

A v1oqs1y stated that this aging peri-
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od is aﬁected to a st111 greater ex-
tent by the- orlgmal aharacterlstms
of the raw distillate. As a general
rule, the period for rum curing is

" but a fraction of that required for
‘the curing of whiskey. Aging for a

longer period than four to five years
is practically useless, as there will

"be practically no improyvement after
this time. Well fermented and bet-

ter distilled rums will reach £full

matureness in a period of one year .

and even less. They will be in con-
dition for the market in less than
one year, if desired, when a moder-
ate price is sought for them. The
writer has had samples of his ex-
perunental rums varying in age
from 6 to 15 months, that were de-
¢lared by world famous rum testers
to represent “a very fine liquor of
many years aging in oak barrels”;
while évery one of the rums so far

made by him have been in drinking
condition after an aging’ period not.
exceeding six months

Temperature and relative humidity .

the questlon still arises:
what manner, isthe curing effected
in the barrel? There exists no per-

fect elucidation of the phenomena -

of rum -curing, and undoubtedly
there is much to learn and inves-
tigate about this.fascinating ‘sub-

ject; but according to what little we - -

know, the process may be attributed
to the following factors: (1) The

slow evaporation of a portion of the .
slcoholic content through the pores -
-of -the. barrel, aided by the condi-

tions of temperature and relative

humidity prevalent in the place of”

storage. (2) Dlssolvmg ‘action of
the alcohollc solution on some .of

the constituents of the boards of

the barrel. (3)- A series of chemical
combmatlons condensations, and

- oxidations’ developed through cata-

Iytic action of some “of the mineral

constituents of the barrel; through

how, in

_the oxidizing dction of the oxygen = -

of the air; and through inter-

reactions among the original con~
stituents present in the raw dis-

* tillate, and those extracted from the

of the storage place will also influ- -

ence .the aging hquor High tem~
peratures (between 40-45°C.) will
greatly hasten the euring process,
but great care must be taken with-

barrel by the solvent action of the
stored liquid. (4) To the tempera-
ture and relative humidity prevalent

in the curing place at different

the losses through evaporation. The

average temperature = should -be
around 35°C. for fairly rapid cur-
ing. Relative humidity affects the
course of curing in the following
way: when the relative humidity is
quite high, the aging liquid will lose
more alcohol than water by evapora-
tion through the pores of the bar-
rel, and when the relative humidity
is low the stored liquid will lose
more water than alcohol. Hence,
since raw distillates are cured
through loss of alcohol, relative hu-
midity should be high during the
first stages of the aging period..
Then, as the liquor commences to

‘ show signs of matureness, the rela-

tive humidity should be lowered
gradually, the lowest possible ratio
being maintained during the last
stages of the curing process.

The different factors affecting natu-.
ral curing having been discussed,
although in a superficial manner,

stages of the aging process. This

has -been already considered -else-"
where. (5) To the state of equilib--

rium finally reached after the differ-

ent above-described reactions have.

been satisfied, and a balance has

been reached between substances. -
- originally in the raw distillate, new-
ly formed ones, and those extracted ’

from the wood of the barrel.

We shall ﬁnish'thi»s c'hé.pter on rum.

mariufacture. by touching lightly on
the matter of accelerated curing of

the raw distillate. Not all, or rather:

very few, of the rums in the market
(we refer to the American market,

and not the European) have passed
through the curing process outlined

above. Our era of acceleration and
impatience in all the affairs of hu-
man endeavor would not allow of
an exemption in the case of rum
manufacture. On the other hand;

the ever increasing demands of the -

trade, the lack of adequate working
capital, the anxiety for immediate
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returns,

‘immoderate and. unfair
competltlon, and’ ‘Tany: other -influ-

. ences of the business, compel the
: manufacturers “to- place their prod--

ucts on the market in the shortest
possible time. As a direct result of
the above mentloned conditions, ac-
celerated or qu1ck aging processes.

. have been developed, and are being .
] -developed all the time. There exist

‘practlcally as many‘methods ‘as recs

" tifiers. J udging from what has be€n
: accomphshed thus. far and from the

nature: and quality - of - the “rums”

‘thiis ‘produced, the ‘writer’s opinion

v'accelerated rum -curing an -open .

is that the results obtained are. very

‘relative, insuflicient, and mediocre;

leaving the problem of artlﬁclal or

questlon Far from our mind, how-

' ever, is the 1dea or 1nsmuat10n that

some . quick “curing ‘process, capab]e

.- of competing with the slow method,

may not'bé evolved Moreover, the

"advent ‘of such a process would 0 °
" -revolutionize the industry as to be-
" come an- epoch-maklng event in rum

manuf acture.

~Processes' for rapid curirlg may be

" - extraneous
"+ bearers or. carriers of rum: taste,
~.bodyand aroma.
" ‘tended to: accomplish the results

d1v1ded into two  general classes:

(1) Those merely tending to accel-

_Aen,

erate the reactions- and changes oc-

. '_cur'rmg in natural aging thus ac-
complishing matureness of the prod-
uet in' a shorter time; but without

the addition to the raw material of
ingredients, so-called-

(2) Those in-

mentioned under (1), but-using in

-addition these extraneous matters,

‘or so-called carriers of taste, aroma

“and body. The methods used under

oxygen,

(1) will fall into four main divi-

" sions: (a)- moderate heat treatment
. or.intense cold treatment, or alter-

nate treatments of heat and cold;
(b) treatment with compressed air,
hydrogen peroxide or

“ozone; (c) exposure to actinic rays;

of catalysis.

(d) electrolytic treatment and use
‘ Discussion of these
several divisions of treatment No. 1

“will not be necessary here, as the

JULY -

American industry is well acquaint-
ed with them through their similar

application in whiskey and brandy

1942

curing by quick-methods. Methods
used: under-(2)" .above; may -include

" all of the methods under (1), be-

sides the addition of flavoring and
aromatic substances for develop-

ment of taste and. bouquet. Among
‘these added substances we have:
(1) sugars, of various kinds, su-
bee’

crose, dextrose, cane syrup,
honey, ete.; (2) infusions of herbs,

leaves, barks, roots, etc.; (8) fruit

alcoholic extracts, among which
pruries; peaches, apricots, figs and
oranges are in use; (4) addition of
esters of commerce, especially -the
cheap ethyl acetate, and more rare-

1y the. propionate and butyrate; (5)
" yarious essential oils are also em-
ployed, among which we may men-"
tion oil of cloves, oil of cinnamon, "

orange oil, and bergamota; also
natural or artificial vanilla flavor,
cassia flavor, benzaldehyde, etc. Re-
cently, the custom has been intro-
duced of using various sweet wines
such as the various kinds of “Mala-
gas” and “Moscatels” of Spanish

‘origin.

In this guise, beverages are made B

/Ru«iw Mow\.“{ o l’-/bb«/‘\&;.

that although more deserving of the
name of. cordials or liqueurs, are

labelled with the name of rum. We

frankly believe that all of - this. is
avoidable and unjustified, should-
more and better attention be be-

stowed on the different stages of .

rum- manufacture and especially
rum yeast selection. A clearer reali-

zation of the fundamental differ>

- ences existing (or that should ex-

ist) in. the methods of industrial

aleohol and rum manufacture would .

improve matters a great- .deal. The

. idea of producing mdustrlal aleohol

first, and then trying to artlﬁclally
convert it into high quahty rum, is
absolutely erroneous and has given
rise to. the innumerable poor repre-
sentatives of true rum now on the’

American market. - Most of these .

brands would be utterly unsalable
in Europe, where the true and gen-
uine taste of rum is easily distin-
guished by the consuming public.
Governmental . régulations- and. in-

spection of the rums imported would

be a great help towards securing the
genuine article for public. consump-

9/»,0—5\«»»&- '—', \N:fvw.i:e ’
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- A Note on Nomenclature

"A letter from J. G. Davies, sugar
technologist with- the: Impeiial Col-
lege of Troplcal Agriculture in Trini-

. dad, raises a point of. nomenc}
in connection with the article Notes- 4
on Cane Juice Treatment”./ﬁ)hshed '

in the April issue-of Sugar. Mr.
Davies writes:. “I have read with in~
terest the able article by Earl L.
Symes in the April 1942 issue of
your journdl.’ "But as a research
worker -and- the originator of some
of the work to which the author re-
fers, I would wish to record the fol-
lowing comments: “At the top of
column 3, page 26, after a discussion
on superheating, it reads ‘It is quite
probable that a small amount of lime
was added to raise the pH to 6.3 be-
fore heating, and that after super-
heating the liming was continued to
7.0 pH or higher. This became
known as the fractional liming and

. a NEeW process.

Kb AR

double heatmg prbeess [md ‘was used
in many countrles to deal with re-
fractory juices.’ The process which

Mr. Symes thus describes is that .
¢ known in the British West Indies as
“‘preliming’ .and it cannot be cor--

rectly described as fractional liming
and double heating because there is
no second heating. The term ‘frac-
tional liming and double heating’
was, as far as we know, first used
by my co-workers and myself. The
process was certainly first described
in print in our article in 1. S. J.
{1936, 38, 298), at which time it was
Unfortunately, the
position is further confused by the
fact that Mr. Symes, in dealing with
that particular reference, called our
process ‘double liming and double
heating’-instead of using the name-
we use and which has become well

known to the industry.”
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