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The Production of Heavy Bodied Rum

A Procedure Which Shortens the Time of

Fermentation and Aging and Gives High

Yields and Fermentation Efficiencies

By Rafael Arroyo, Ch.E.,

TH]C so-called heavy rums have usually
been diflerentiated
and better known light rums, by their nou-
alcohol nuimber and by physical and organo-

from lll(‘, more contnon

leptic differences of hody, taste, and aroma.
The heavy rums are the ones preferred in
continental Farope, while the light rums
are preferred in the United States. With the
termination of the war there will be great
opportunities for the United States Carib-
bean possessions to enter into the Furopean
vum market, but before the opportunity can
be utilized it will sary 1o he
able to manufacture heavy rums of the hich-

become nece

est quality, conforming 1o the standards
that are required by Furopean importers.

A heavy rum possesses a higher non-aleohol
number and a richer and more intense taste
and aroma than a light rum. It is also dis-
tinguished by a very high index of per-
sistence in hoth aroma and tas

¢, by which
is meant that it can endure high diluting
with aqueous solutions of neutral  spirits
aroma  and taste
can no longer be perccived by an expe-

before its characteristic

rienced taster. While the heavy type of
the past,
and is being produced at present, most of
the methods hitherto followed have been of
a haphazard or empirical nature, and there-
fore coupled with uncertainty in execution,
with results that frequently have bheen de-

rum has been manufactured in

trimental to the quality of the finished prod-
uct and to the cconomy of the process, or
to both.
in praecti

These facts have been evidenced
¢ by the much greater consump-
tion of light rums, especially in America.
Two main reasons exist for this: (1) the
few wholesome, genuine heavy rums on the

market are too expensive for the average
purchaser; (2} most of the low priced heavy
rums on the market are improperly fer-
mented and distilled, or are artificially con-
cocted.  For instance, it has been sougli
to manufacture heavy rums by merely
changing the method of distillation as used
in the manufacture of light rums, so that
more of the so-called head products are al-
lowed to pass over into the main distillate
or raw commercial rum. This was thought
to increase the non-alcohol number and 1o
add the necessary extra flavor and aroma.
These attempts, however, have failed to pro-

duce a first class, genuine heavy rum, since

S.E.

whal is really accomplished by sach proce-
dure is the addition to the main distillate of
undesirable congeneries of the aleoholic fer-
mentation, being in fact the same products

that are <o carclully and painstakingly
climinated  when  manufacturing  the ligln
type of rum. Obviously, a carelessly dis-
tilled light rum is not a first elass, genuine
ieavy run.

It has heen found that the presence of cer-
the
medium aids in securing flavor and aroma

lain  bacteria in fermenting  alcoholic

for the resubting rum, and a second prior
practice has been to carry the rum fermenta-
tion forward In a substrate which was pur-
posely badly infected, and in which all Kinds
of unidentified

other micro-

the

bhaeteria  and

roganisms  have  competed  with
the fermentation  of
the The

or lailure of such a method of heavy rum

rum
the

SUCCEeSs

yeast  strain in

sugars present in mash.
making depends on the Kind and extent of
the infection present. Even when suceessful
as to the quality of the produet, when by
chance or luck the right kind of bacteria.
and only such, are present as the infeeting
organisms, this unscientifie practice leads
to poor results with regard 10 yields and
fermentation  efliciencies,

[t has been found however, that heavy rums
of excellent 1ype and with high yields and
fermentation efficiencies can be obtained hy
a procedure comprising: (1) the cubjection
of the raw material to a pretreating opera-
(2)
the selection of yeast and bacterial cultures

tion which fits 1t for its ntended use;

adapted for symbiotic fermentation of heavy
(3)

conditions

the cmployment of optimum
for the

and of the right kind of aroma and flavor:

FUms ;

production ol alcohol

obtaining at the same time rapid fermenta-

tions, a high quality product, and high
yields and  fermentation  efheiencies;  (4)

the employment of a proper and rational
distillation method for the resalting beers.
founded on the principle of selective rum
distillation.

As an illustration of the process, the pro-
cedure may start with employment of a
blackstrap sugar cane molasses. This black-
strap is pretreated to improve it chemically.

physicaliy. and biologically. For this pur-

posc. aeylindrical iroiv tank s equipped

with o thermometer. steam coils, and @

mechanteal stiveere Hobs pre
the

water

motor-driven
ferred

denser outlet, so that

alko 1o conneet it 1o still con
hot
condenser may be supplied into this pre

afford

units during the pre-treatment operation.

from the

treatment tank, to <aving of e
The molasses is brought into the pretreating

tank and  mixed  with a  predetermined
amount of milk of lime whicl is calculatd
to raise the pll value of the molasses b
0.5 pll: the actual amount to be employ
for treating the introduced weight of me
lasses is determined experimentally aceort
to the density and original pll of th
raw material, and the amount treated pe
hatch.
the stirrer is set
the still

vigorons stirring, until the resulting mixtm

ing

\fter introducing the milk of line
in motion and hot waw
from condenser is added, wii
attains a d(*nsily thal iy vary in pract

hetween 557 and 657

Brix, proferably o

for normal Puerto Rican molasses. T
hot water is then <hat off and the tempe,
ture of the mixture adjusted by introduci,
steam into the coils; so that a temperan
beween 707 and 802 Centigrade s attainei
this temperature is then maintained in i
minutes

one hour, depending upon the purity of

resulting thick mash from 15
molasses, the equipment available, and #

The

ture, or thick mash, must rewain below

schedule of operation. molasses mp
7.0 that is. it is less acid but not definits
alklaine during this pre-treatment.

While still strongly agitated, the mixty
is next passed through a separating ¢
vice. such as a centrifuge of speeial o
struction, or preferably, a self-cleaning «
per-centrifuee, for the separation of sl
orcanic  and inorganic  impurities  whi
have been precipitated or separated dum
treatment deserile
form of a thi
mash, is then delivered into a second
treatment tank which is equipped like
first that this the ci

are connected for water cooling. As s

the alkaline and heat

The clean run-ofl, in the

one, except time
as the coils are covered by the inflowh
thick mash, cold water is introduced throw.
them, and the agitation of the mass is w
tinued during the entire cooling  pen
When  the
about 457 1o 107 Centigrade. enough stiw
sulphurie acid is added 1o the tank «
tents 1o obtain a new pH value of betwe

temperature has  dropped ¢

5.0 and 5.2, Then there is added enon
.  oys
strong anmmonia  waler of 26%  to 2

strength so that a final pH oof 5.4 to 56
obtained in the contents of the tank. Fing
there is added 0.59% of ammonium sulpha
and 0.1
the weight of the molasse

of caleium superphosphate
«s mashed. T




oL 1or .'qymlnnlm workmg ol the yeast
I bacteria lies at around pH 5.5 for the
uction of heavy rums; and it s prefer-
to observe this throughout, hoth for
wplicity of control and for avoiding shock
the organisms when they are hrought
ether. The mash is then passed through
second filter or supercentrifuge for ihe
aration of newly precipitated solid im-
ities oblained  during the  acidification
the mash. The ecleanced, purified, and
ditioned thick mash thus resulting  is
ivered to a receiving and storage tank,
n which it is drawn as needed for mash-
operations.

s pre-treatment has climinated  large

2S

tions of Impurities such  as  molas:
as, ash, Infective organisms, and me-
nical impuritics, by the combined effects
temperature conditions and relative al-
nities in the several stages, and an in-
sion ol saccharose has been initiated by
son of the final acid treatment. The
sostrain used  should be of a type
pted to the fermentation of heavy rums.
yeast strains are not suitable for this
pose, and not even all varicties of rum
s will serve. The hest of these yeasts
to he found among the schizo-saccharo-
s or fission yeasts, but a few strains
budding yeasts may also be employed
1 success. A characteristic of a proper
vy rum yeasl in accordance with the
senl process is that it should be able
stand moderate, but appreciable con-
rations  of organic acids  during the
holic  fermentation, particularly satu-
d aliphatic fatty acids such as acetie,
donic, butyrie, and others higher up in
series. It should be a fair 1o good pro-
a1 of rum oil. The yeast should also co-
ate symbiotically with the bacteria nsed
n auxiliary co-ferment.

yeast strain is prepared to form a
ing for the seeding of 1the ferimenters
starting propagation cvery day at the
illery laboratory from an agar slant
aining a pure culture of the yeast. By
wn methods of Dbacteriological tech-
ie, a portion of this pure cullure is
sferred 1o a Dbiological test tube con-
ing 25 ml. of sterile molasses mash.
:n this first transfer has reached vigo-
. fermentation, a new lransfer is made
a 500 ml. Erlenmayer flask containing
it 350 ml. of sterile mash, and such
sfers are made in succession as vigo-
fermentations occur, until a seed cul-
of about five gallons has heen buill up
1€ laboratory. This culture is then em-
ed as the inoculum of the first vessel
he plant yeasting equipment. A co-
ative bacterial ferment is also devel-
l in the laboratory for introduction into
fermenters in due time. It is preferred
mploy Clostridium saccharo butyricum
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spore lorm i sterile soil or sterile “hag-
acillo” and is activated into s vegelative
form prior 1o ity use for building the re-
quited seed. The laboratory seed i< dee
veloped in essentially the same fashion de-
seribed for the yeast seed.

The fermentation of the thick mash is illus
tratively aceomplished in o bateh procedure
by causing the thick mash to low from the
receiving tank into a machine for the prep-
aration of thin mash. Here the thick mash
is diluted by additional water 1o the ro
quired density. 1t is important that gl
density of the thin mash be kept ar suely
a value that the total sogar concentration
per 100 ml shall not exceed 130 orame.
The thin mashing control is determined by
grams ol total sugars per 100 ml. of mash
rather than by the Brix density. 1 is desir
able and convenient to maintain the sHgar
concentration as near as possible 10 1he
Limit above given, but a lower concentration
than 13.0 grams per 100 ml. mash may he
employed, i desirable, with a particular
molasses, yeast, or bacterinm, The maxi-
muni initial total sugar concentration of
13.0 grams per 100wl has been seleeted
to the benefit of the bacteria, as most bhac-
teria of the propionic and butyrie groups do
not tolerate the sugars al much above 6
grams per 100 ml. mash, and are al<o inhib-
ited by aleoholic concentrations of 8 pereent
by volume, or above. Since 13.0 grams per
100 ml. does not yicld over 8 pereent hy
volume of aleohol  during  fermentation
{most probably about 7.0 1o 7.5 pereent)
a safety lactor is provided, regardless of the
yeast action. And since the total sugars are
reduced 1o about 6.0 grams per 100 ml. at
bacterial sceding, the consequent  aleohol
concentration will not execed 4 10 5 per-
cent by volume. and the hacteria are then
able 10 proceed with their own work in
symbiosis.

The  fermenter  fivst receives  an active,
vigorous yeasl footing hefore the thin mash
is introduced. This footing should amount
to between 5.0 and 150 percent, and pre-
ferably is about 10.0 pereent of the 1otal
working volume of the fermenter: as this
insures a rapid start of the fermentation
without involving the complications inher-
ent Lo the preparation of a very laree foot-
ing, especially il the Termenter is of large
capacily. The fermenters may be of the
closed type, constructed of polished iron,
or stecl, and provided with mash cooling
devices and means of agitating the mash,
either mechanically or by the admission of
carbon dioxide gas at the hottom. This car-
bon dioxide may be obtained from another
actively going fermenter, or from com-
pressed carbon dioxide containers. Agita-
tion by means of air is not recommended
on account of the detrimental cffect of the
oxygen upen the anacrobic bacteria. It is

teimperature and pt The thin mash s
added apon the veast footing in the fermen-
tere with o gentle stivving o awitation of
the contents. o as o provide thoronol
and evenn distribution of the seed yeast.
When all of the mash has been added. the
pll vatue s noted. nd the contents are
corrected to a value of 5.5 by the addition of
cither <ulphurie aeid or milk of Time, as
the case may vequire. The setting tenipera-
ture should Lo hetween 28 and 31 (.

Fermentation s allowed 10 procecd  on-
der temperature control within a range ol
30710357 Centizrade, preferably by means
ol cooline coils placed owtside of the fer-
wenters throueh which the mash may  be
circulated  whenever temperadure corree-
tion  becontes necessary. Ater the  sixth
howr of actual fermentation. tests are made
for amoant of total snears presentoin grams
per 100 ml of inash. Likewise, determina-
tions ol alcoholic concentrations in prer-
centaze by volume are (hereafter effeeted
every two honrss When the pereentace of
alcohol by volume is about 3.5 1o 4.5, and
the total sugars per 100 ml of mash have o
value of 0.0 crams or less, the conditions
are ready for the incorporation of the bae-
terial fooling it the fermentine mash.
The fermenting mash is st corvected 1o
a pll value between 500 and 5.0 i neces-
sary. The pll vahie of the hacterial fooling
is similarly adjosted 1o cssentially the same
pll Leure, and then. while cently stirringe
or agitating, the hacterial footing is added
to the fermenter in an amount edquivalent
to 1.0 to 4.0 percent of the toral volume of
the fermenting liquid. Iois preferred o
cmploy 2.0 pereent of the bacterial fool-
ing when a yeast footing of 10.0 percent has
been used under the above conditions. as=
the ratio 1:5 appears to give an optinum
vesalt,. The hicher the ratio of hacteria 1o
veast, up to 150 the heavier and move aro-
matic is the resulting vam. bhut when the
ratio is mueh higher than 15 there is dan-
ger ol obtaining uneconomically low yields
of rum. since the faster propagation of the
bacteria will overcome the yeast, limiting

or stopping ils 2ymogenic powers.

After the addition of the bacterial inocn-
lum, greater care becomes necessary about
temperature control, as it is then important
that the temperature within the fermenter
should not go much above 307 €. Corre-
spondingly. the plIT value should be so con-
trolled that it will never he below 5.0, as
at pI vadues of 4.0 and below the hacterium
will Tose its activity and go inte the spore
form. The fermentation is then allowed 10
proceed to a finish. Tn case higher aleoholic
concentralions than may he expected from
the initial amount of sugars concentration
in the mash are desired. more sugars may
be introduced into the fermenter when ihe
total eoncentration in the fermenter has




dropped to a value between 15 and 2.0
grams per 100 ml. mash. This is accom-

plished by introducing the desired amount

ol the thick mash into the fermenter, with
centle agitation or stirring of its contents,
The quantity of thick nash introduced is
determined by the amount required to pro-
duce the extra amount of alecohol desired;
and care must he observed to insare that
an increase of aleohol over 8.0 percent by
not

volume: is provoked until the desired

bacterial action has oceured. When using
the culture of Clostridium  saceliaro buty-
ricunme (Arroyo) which has been isolated

and developed in the practice of this proces

it has been found that the rate of alcoholic
fermentation is greatly accelerated after its
incorporation in the fermenter, due 1o sym-
and radiation
effects from hacterta to yeast. The fermen-

biotie  action mitogenetic
tation will usually come to an end in from
the
of yeast innoculation. The aleoholic yields
based on the total sugars used have heen
found to vary between 44.0 and 160 per-
cent, with corresponding fermentation efli-

28 10 36 hours, counting from thne

ciencies of 0 to 95 percent, based on Pas-
teur’s equation for the alcoliolic fermenta-
tion of sugars.
the
in the beers run from 7.0 to 7.5 percent by
volume; while if additional thick mash has

When no extra sugars are

added, usual aleoholic concentrations

heen introduced, the aleoholic concentration
may be raised to from 9.0 to 110 pereent.

In preparing heavy rums, distillation of the
beers or fermented mashes is best conduet-
ed in a discontinuous or bateh still provided
with an efficient rectifying column and total
reflux condenser. Continuous stills may  he
used if specially designed for the purpose.
However, preference is given to the dis-

continuous system of distillation.  In dis-
tiling, the resulting beer from  the  fer-
menter may be distitled directly, or it may

be allowed a certain period of rest, varying
from 12 to 18 hours. The latter practice
is preferred, as it greatly improves the qual-
ity of the cither case,
the kettle of the bateh still is charged, and

resulting rum.  In

its contents are carclully bhrought to gentle
ebullition. This gentle boiling should be
whole  distillation
period, by careful control of the steam ad-
mitted to the coils of the kettle. At the
heginning of the evaporation, the ascending
alcoholic vapors are totally refluxed back
to the column, for a time which is deter-

maintained during the

mined largely by the particular character-
istics which it is desired to impart to the
end product. It has been found that two to
four hours of refluxing is appropriate in
most cases. This refluxing inereases the
esterification leading to the production of
high boeiling point, high molecular weight
esters which are so essential a part of a
true heavy rum; besides, it causes the ac-
cumulation of low boiling point products at
the top of the column, so that when the

so-called head products are weparated they
will pass off with a miniimum total volane
of distillate. When the period of total re-
fluxing is over, the distilfation proper he-

o
wins.

At the bheginning of the seleetive distilfation,
the head products <hould be taken off for

which s determined

an  amount experi-
mentally  for ecach  individual  case. and
hased on practice and experience. Gener-

ally speaking, and for ovientation of 1he
inexperienced in the practice. from 0.5 1o
O percent of the total volume of the beer
should he separated ax head products, After
these head produets are collected, distitla-
tion of the body. or mam products, is con-

When the

proof of the distilfate fulls to an apparent

tinued, inoa separale contatner.,

degree of about 130, the distillate is again
led into the hicad products receiver until a
new apparent prool of about 80 degrees is
registered at the test cauge. At this point.
the led the
products receiving tank until the end of the

distillate is again into main
distiltation period. The body of main prod-
uets. composed of the second and fourth
150 to 165
the original coneen-
the the total
refluxing before stavting the dis-

fractions. will average trom
proof. depending on
tration of alcohol in beer,
time of
tillation proper, and the rate of distillation
during the operation. Those portions of dis-
tillate the

head products receiver, being the first and

which have been colleeted in
third fractions. may amount to about 10 to
the total

They may be stored in special
3 ) I

15 pereent ol aleoholie Tiquors
distilled.
receivers until enough has heen accumu-
lated to permit a separate further distilla-
tion. When so collected, they are first di-
luted 10 an aleoholic concentration of ahow
20 pereent by volume, and the foregoing
distillation procedure is again cfl ceted there-
on, with the exception that in this ease the
products separated frony the body or main
products, e the first and third fractions,

are totally discarded.

The deseribed process ol fermentation and
distillation affords a fine product. due 10
the
hodies, and the exclusion therefvom of dele-

presence therein of valuable aromatic
terious aromatic bodies that heretolore have
lengthy This

gives @ minimum expense for maturing in

been  eliminated by

aging.

the case of the rums produced by the proe-

ess, and, in fact, the raw rums so manu-
factured have been found to rveach full
maturity in but a fraction ol the time

usually allotted for the aging of heavy bod-
ied rums. In the foregoing description refer-
ence has been made 1o the employment of
the symbiotically active co-ferment in the
form of bacteria which assist in providing
the extra desired and necessary flavor and
A number of bacteria
and a mould of the “fungi imperfecti” group

aroma constituents,

were found adequate and well suited for the
purpose, particularly bacteria members of

the propionic and butvric acid gcroups<. Th
the
life

=001

conformn 1o tollowin:
(]

arrested

bhacteria must
aetivilim
by

tormedt

specilications: Their
too
the

fermentation

should not be

metabolic products ol

the

yeast

during period. parties

larly by the ethyl aleobolo thy They moe

\

not attack  or  decomposes or material
chance, the existing producets ot the yewt
nretabolism to =ueh an extent as signilicanl
They
toact upoen th

to reduce the yield of aleohol. e
should posses~ the power
residual sngars of the aleoholic Terment
tion, utilizing these sugars in the clabon
tion of the products of their own metabe

fsm. (d) Thetrr metabolie produets <hould
be of <uch chavacter as of themselves
enhance the flavor and aroma oi the e
~ulting rum: or of such nature that the

will readily combine chemically  with th
imetabolic products of the veast { particularh
with cthyl aleoliol) 10 form highly flavordl
aromatic compounds. {¢) They must beof
such natnre as will readily and fully
in the same class ol substrate as is requird
for the aleoholic production when the for
mentation is properly conducted.

saccharo butyricum

Clostridium { Arroyos

produces a mixture of valuable  aliphat

acids.  consixting  principally - of  normd
butyric, acetic and propronie acids but als
including about one percent ot other organ
acids of higher molecular weights, such »
caproice, heptoie and other<. No appreciabl
amounts of aleohols. aldehiydes, or ketone
are found in the metabolic products of the
particular culture. This organism possess
also the power of trradiating the so-calld
mitoeenetic rays of Gurwitsch. which areath
activale the veast culture when acting syn
biotically therewith  in molasses mashe
the

The effeet of this activation appears in

under aforesaid  controlled  condition

inercase in the power of yveast multiplies
tion, resulting in g more rapid fermentatin
and formation of aleobiol than when th
yeast acted alone in puee culture in simil
This

rate ol

inashes. cllect is revealed in the w

celerated fermentation  follow
the addition of the bactervial culture 1o th
fermenter. s that the
hecame inhibited whenever the sugars em

found haeten
centration ol the medimm was higher tha
about 0.0 grams of total sugars per 100
ol mash, or whenever the aleoholic conen
tration in the fermenting liquid  was o
8.0 percent by volume, or whenever the pl
value of the medium decreased until it g
proached the value of 4.0, Therefore, th
foregoing procedure includes the necessar
steps for maintaining the pll well above 4
for withholding inoculation with the ba
terial culture until the sugars in the fo
menter reduced 1o below about 6.0 graw
per 100 ml of mash, and for using su
sugars concentration in the mashing oper
tion that not over about 8.0 percent of d
present in the ber

cohol by volume ix

e
s
rati
hye
hyd
Jow
jua
alw
l)r“i
app
Org
oy
moli
and
ihe

sl el
fiste
hee

during the course of bacterial fermentation

nedic




amount ot non-aicohol number was
: most significant difference hetween
and light rums. Fractional distilla-
n both types of rums, supplemented
:mical and  organoleptic 1ests per-
on the individual fractions in cach
1ave shown that the most striking
1wee consisted not so much in the size
the individual composition of their
ive non-alcohol numbers. For  in-
it was found that the individual
wid aldehydes in the non-aleohio] num-
light rums consisted almost entirely
pounds of low molecular weight and
iling point; while in the case of
-ums, the esters and aldehydes pres-
sist o a very (‘,(ll]!\'i(l}\fl'ul)l(‘, proportion
ipounds of high molecular weight.
oiling point, which pass over with
hand sixth fractions during frac-
listillation of the sample. It was also
hat the fusel oil content was higher
:ase of the light rums, when con-

in proportion 1o their non-alcohiol
~ The volatile and total acidities are
igher in heavy than in light rums. In
comparative analyses of a heavy rum
a light rum, the following differences
oted:

of persistence of taste and aroma
I by volume.....

.......................... 18.81
cidity {(mg, per 100 ml 200 prool alcohol ).

with the main distillate, sinee these prod-
uels are composed almost entirely of 1he
esters and  aldehydes  of  low  moleculan
weight, Tow boeiling point, and poor indes
of persisience. Tt also explaing why the in-
corporalion of a co-ferment such as Clos.
tridivim saccharo butyricum  (Avrvoyo) or
other proper organism to the fermentation
under controlled  biological and  chemical
conditions can result in great improvemen:
of rum quality in aroma and flavor. sinee
the acids produced by this bacterium form
esters with the usual aleohols found in yveast
fermentation, which are considered amone
the most valuable constituents of a genuine
heavy vum, particularly the batvrie, heptoice.
and caproic acid esters.

The above conditions are preferred. hut
obviously are not rigid conditions for all
operations. - When other sugars and aleo-
holic concentrations in the mash are selected
as more convenient or desirable, care shonld
be taken to provide that the sugars con.
centration must he at or below 0.0 grams
per 100 ml of mash. and the aleoholic
concentration in the fermenting mash not
over 8.0 percent aleohol by volume  for

Heavy Rum o Light Rum
........................... I 2.000.000 1: 5.000
1.1.24

................. 29191

acidity E e, 253,70 15441
Cacidity ¢ ¢ ¢« o« Co 4121 .83
“ oo « R OO 198.20 29.78
des “ o e “« o 55.70 25.90
alecohols® ¢« «  « 82.91 9011
“ e 1.390.10 S 18.00

Extract ¢ ¢« =«

f volatile acidity to total acidity..........
[ high to low hoiling point esters........

f high to low boiling point aldehydes
on-alecohol number........
f higher alcohols to non-

i0s above indicated can be employed
nates of rum quality in that the
is improved, for imstance, in the
heavy rums in proportion as the
high-boiling-point esters and alde-
o low-boiling-point esters and alde-
pproaches unity. This ratio is much
n the case of light rums. A high
heavy rum should have this ratio
surpassing 1:2, and for the hetter
s of the present procedure this ratio
hes and in some cases exceeds 1:1.
eptic tests for aroma and taste have
that the taste and aroma of the high
ar weight, high boiling point csters
shydes are much superior 1o those of
boiling point, low molecular weight
md aldehydes. The ‘index of per-
” is from 10 to 20 times higher in
vy than in the light rums. These
ms explain why ¢ood heavy rums
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alcohol number

20.20 23.60
239:100 33:100
481:100 451:100
356:100 154:100

16:100 36:100
80:100 37:100
98:100 97:100
031.75 180.30
13:100 50: 100

operation in the presence of  Clostridium
saccharo buytricum (Arroyo). I fact. the
bacterial culture may be added during the
finishing stages of the aleoholic fermenta-
tion if desired, since the bacterium is able
to utilize the residual sugars of the normal
aleoholic fermentation in the elaboration of
its own mectabolic produets: and this s
feasible  provided that the aleoholic con-
centration by volume is then at or below
8.0 percent. When additional sugars in the
form of thick mash are to be added during
the finishing stages of fermentation it s
customary to effect the bacterial innocula-
tion as early as possible during the primary
alcoholic fermentation, since by so doing
the beneficial effects of the symbiotie [ler-
mentation have already taken place before
the aleoholic concentration is increased due
to the newly incorporated sugars. so much
as to inhibit further bacterial action.

v as the molasse~ i therehy cleancd ot
loulsmeline substances. <uch o= Ca~c~ and
other volatile compound u=ually in ~oliution
therein: and ix atso rid of oreanic and in-
organte impurities which are alwavs present
in the molasses, suel s excess ach and
molasses aune The suecessive =eparations.
fiestly upon the hear and alkaline treatoient
and ~ccondly upon the sulphuric acid treat-
ment. lead to a farreaching improvement of
the raw niaterial. The use of o supereen-
trifuge was found the most expeditions win
of “separating  the dmpurities. bhut other
means may he adopted. such as simple con-
trifuging in a specially bhoilt machine, (il
tration in - a suitable filter. <ettling and
decantation. The action of the hear during
the predreatment renders the material prae-
tically free of microhiological contaminant-.
such as wild yveasts niotd= and bacteria of
varions Kinds which ave alwavs present in
the raw material. The total sugars con-
centration in the molasses is also inereased
through the withdrawal of non-sugars: and
the action of the heat. and later the action
of the sulpliurie acid. serve through inver-
sion 1o inercase the amount of readily fer-
mentable monoses. There is also physical
mmprovement of the raw material in that
the viscosity is greatly  reduced. and the
material is mach more casy to handle,

The addition of the wilk of e during
the initial stage of the pre-treatiment process
has three main purposes: (a) It prepares
the medium for the development durine
fermentation o the most important  in
oredicnt in the aroma of heavy rams, being
the essential oil. or misture of essential oils.
1o which the name ol run oil has been
given. (b)) 1t neutralizes the free fatty aeids
which are always present in molasses, thas
climinating the daneer of their volatilization
during  the heating opevation  which -
mediately follows; but permitting the re-
liberation of these fatty acids trom their
calcinm <alts upon the sulphorie acid addi-
tion to the already cooled thick mash in
the sccond stage of the prestreatment. In
this way these acids become available Tor
the formation of valuable esters later during
the fermentation period. (¢) The disturb-
ance produced in the medium through the
alteration in pll values occasioned by the
milk of lime causes a copious precipitation
of organic bases, molasses cums, and min-
eral ash constituents of the molasses. and
this precipitation is enhaneed by the action
of the heat applied. The nutrient require-
ments ol the yeast and symbiotie bacteria
are corrected at this stage when deficiencies
are found upon analysis of the raw material.
The aloresaid amounts of ammoninm sul-
phate and calcium superphosphate are not
restrictive or fixed. hut are given as aver-
ages that have been found necessary when
mashing Puoerto Rican molases. For other
cases, preliminary analysis of the raw ma-
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In buying a valve, as in buying anything else, it's value
you're really after.

What is the measure of valve value? Length of service life,
efficiency of performance, time and expense required for
maintenance . ..these are the principal factors,

In these and in all other elements of value, Lunkenheimer
Valves have proved their superior worth throughout Amer-
ican industry, in wartime as in peacetime. Maintenance men
everywhere rely implicitly on these better valves because they
know they are better values—quality-built in every detail,
assuring longer and more efficient service with the very mini-
mum of maintenance trouble and expense.

For Better Valve Values, Specify Lunkenheimer!

THE LUNKENHEIMER CO., Cincinnati 14, Ohio, U.S. A.
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Export Department: 318-322 Hudson St.,, New York 13, N. Y.
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Your LUNKENHEIMER Distributor

Lunkenheimer Distributors are located in the principal Indus-
trial centers. There is one near you fully equipped to assist
with your maintenance and operation problems. Call on him.

BRONZE, IRON, STEEL, AND GORROSiOH RESISTANT ALLOY VALVES—
AIR DEVICES, LUBRICATORS, AIRCRAFT FITTINGS

tevial and experimental obcrvation will

termine the amounts of the notrients o 4,
M
The unu=ually short period of fermentaiv | wi

i due to various reasons, such as the faw | ar
able changes in the substrate, vesulting v | ro
the prestreatment operation, the stimuabaie g
action of the bacteria upon the yeast o | o
account ol the mitogenetic irradiation, v | fr;
the striect chemical and biological contu { re
excreised during muashing and fermentatin § of
The temperatuee rasge Tor the fermentain § fr,

previous to the incorporation of the bacter
culture may be maintained hetween 307w by
357 Centigrade, as this ranee will s | b
oplininn conditions for the yeast st
used in this type of fermentation. AL ] T
time ol innocnlation with the bacterial ef 1a
ture, however, the temperature wust 5| eo
controlled within a runge of 287 to ] hj
Centigrade in order to keep the bactel | th
culture from propagating too rapidly, as | flo
would naturally do at a higher temperatne | ve
with possible detriment to the yeast pm] m
agation and metabolic processes. 1| fo
bheen found in our experiments that wh| fin
the propacation of the bhacterial culture M
comes such that the bacteria is present.|
large quantities and surpasses the cono | el
tration of yeast cells, then its activati ) geq
action becomes detrimental to the yeast, o} [
deleterious influenees are noted in the vl 1y
propagation and metabolism.

Lt has been noted as preferable o anmh
a balch or discontinuous still for distill
the rum. Comparative chemical, physi

and organoleptic tests have indicated 1 Mi
preferenec, as it normally provides the ph
vantages ol a higher content ol rumo» I:"'
whicli is an aromatic compound of a#|'"
oily nature which passes over during (]
analytic Iractionation of vams in the If bu
and sixth [ractions; and in the distilli ™
of the rum begins 1o distill over whent] ™™
prool of the distillate s about 86 (40 p "l
cent ethyl aleohol by volume). L posses ::I
the characteriztic aroma of aged mmms, l’;

chemical study of this valuable rum ing

dient indicates that it does not belong
the  aldehyde,  ester, or higher aledt

erops. Nor docs it belong in the ket :
class. Physically, it is a highly r(:fmctit ‘
colorless, otly substance, or mixture of rg‘
substances, of unknown chemical (:nmpw;x_l
tion, but apparently belonging 1o thet

penes, s hoiling point is somewhat hidl §
than that of cthyl aleobol, and 1 is m

soluble in aleohol thaw in water. The i

of persistence of its aroma was found to
extremely high,  Additional advantages “'
the bateh method are that a higher l)“‘tlu
is obtained in the rum; a higher (:untcnt}]

: b
aromalic esters and aldehydes of the hit

molecnlar weight, high boiling point clas! ”‘.
obtained in the non-alcohol number ut'a!”‘
runm; the rum has a better flavor and aronj,),
the rum is higher in its index of persiste’ |y
of aroma and flavor. Chemical studies’ y
the distillation on the pilot plant bateh vy,
an




* giving constituents begin to pass over

the proof of the distillate approaches
d 80 degrees, and also the valuable
oil begins 1o distill profusely at 1his

of the distillation. Hence, it is pref-
3 to provide for reception of this
on of the distillate in the main hody
er. The separation of a great par
> head products and of the distillate
on which passes over between 130 and
oof is preferred, as this greatly im-
s the commereial

product  or main

ombined procedures have the advan-
of a comparatively short time for the
etion of the fermentation; unusually
vields and fermenation efficiencies for
ype of rum fermentation; economy of
space and labor, with low capital in-
nt; elimination of danger of fer-
tion failures; maintenance of uni-
y and high quality standards in the
«d product; ability of the product to
ve quickly with age for this type of
economy in shut-down periods for
ng, as the purification of the raw ma-
renders the necessity of securing in-
nt, and eflects savings in chemicals,
and steam for the purpose.

*
Milton S. Hershey

S. Hershey, chocolate manufacturer,
thropist. and owner of Cuban sugar
ties, died October 13 at Hershey,
/lvania, the town which he built. Tle
3 years old. Mr. Hershey began his
ss career selling candy from a wagon
ladelphia. He next entered the car-
waking business and after two failures
shed a business in Lancaster which

fifteen years he sold in 1903 for
000.  With the money he bought

acres near his bivthplace and built
1 manufacturing plant around which
m of Hershey grew up. The Hershey
ly now covers 12,000 acres, and the
f 4,000 people has hecome an in-
I show place, with golf course, swim-
wol, a sports arena seating 8.000, a
hotel and elaborate balltoom. and
rshey Industrial School for Orphans
Mr. Hershey endowed with a trust
of  $60,000,000 administered by a
of directors,  With the growth of
ocolate manufacturing husiness Mr.
y branched out into the sugar in-
acquired plantations in Cuba and
is own sugar mill and refinery, Cen-
ershey, near Havana.  The Cuban
tics  now  comprise  three  mills.
y, Rosario and San Antonio, with
lantations. villages, and 207 miles
wecting railroad.  Having no ehildren
“own, Mr. and Mrs. Hershey hecame
ed in the education of orphan boys,
ix hecame the major interest of Mr.
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i WL o 1937, after his eighty-seventh
birthday. Mr. Hershey resigned all ol his
corporate offices except the chaivmanship of

the  Hershey  Cliocolate Corporation. By
his will his estate. valued at more than
$80.000.000. is left to “the orphan hovs

of America”  The direction of his husiness
enterprises goes to PooAL Staples, president
and general manager of the Hershey Corp-
oration and associate  {or

business more

than a quarter of a cenfury.
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New Cane Variety for Florida
Washington.— Sugar cane growers in  the
Florida Everglades will have a new variely
to plant this fall, the United States Depart-
ment of Agriculture announces. The new
variety, C.P. 34/79, has been tried out in
field tests over a number of years, and is
now released for general planting, Growers
in the Everglades, the only region where
experimenters are sure it is well adapted,
will be able 1o get stocks for planting
from the United States sugar plant field
station at Canal Point, Florida. The new
variety compares well with the leading va-
rieties now grown in Florida in sugar yield
per ton and in tonnage of cane per aere
on all the Everglades soil types. It is an
early to mid-season cane, especially adapted
1o the peat (sawgrass muck) soil of the
region, where it has surpassed all other
varieties in yields of cane and sugar per
acre. It also appears to be adapted to the
sand and muck soils of the Fellsmere area.
€. 34779 spreading  top  which
shades the row and “closes in” quickly. thus

has a

smothering weeds. The stalks are of medinm

....... e e
the most adverse conditions. Seed cane ol
the variely  germinates welll and vives q
good stand. The cane has good stubbling
tratooning) qualities, the decrcase in vield
from plant cane 1o hrst stubble heine Very
slight. Tt i vesistant 1o red rot, Teaf spot
Resulis obtained in
show it 1o be to the
stalk lis disadvantages
rather

diseases, and mosaic.
Louisiana resislatnt

sugar cane horer.
which

makes its milling qualitics about like those

are  a hiigh  fibher  content.
of the harder commercial canes. and sus
ceptibility to chilorotic streak, which disease.

however, is <o far anknown in Florida.

Sugar School at Idaho University

With the cooperation of the heet sugar in-
dustry, the University of Tdaho has mangu-
rated a “sugar beet school™ in its college
of agriculture to train young men  (and
women) in the technology of this highly
specialized industey. Plans for the school
are outlined in a recent number of the
college of agriculture’s News-Letter. The
school s announced as the first of it kind
in the United States. The eourse of study

will occupy four years, and will include
practical work in beet sugar factories as

part of the training. Officials of the Amal-
gamaled and Utah-ldabo sugar companies
were consulted before the plan was an-
nounced and expressed great interest, and
the hope that the school wounld in time do
for the western beet sugar industry what

the Audubon sugar school in Fouisiang has

done for the cane sugar industry in the way
of providing it with a supply of trained
technicians,




