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THE factors mﬂuencmg the manu-
- facture of a good rum are- many and
" Varied, ‘but .none -plays- such "an_‘im-"
- “portant’ role as the mte]hgent selec:
. tion . of  the  most. appropnate yeast
"“strain - in _relatlon to -the- required

_charactgristics* sought ‘ini” the finished '

3 “product.’: Any- yeast -¢apable of- mduc»

“! “ing -aléoholic ‘fermentation {in -cane.

“'Julce mor'molasses is not necessanly
Lack. ‘of appreciation
ba_sm prmclple of .adequate™

‘:yeast ‘gelection® has led’to the manu--
uré of. many rums (or so-called.

7"-"rum fermentatxon 'may be 1solate_

molasses T The eﬁorts of most dxstll-
L lers to- produce genuifie rums using

'-‘ wine’ yeasts baker’s. yéasts or brew-;.

: ts w1ll never meet w1th true

; ."In every.case. the rum: d1st111er should

- yeasts: themselves ‘For mstance, for
heavy bodied, strongly scented rums.
of the Jamiaican export types; a top--
: fermentmg, ﬁssxon yeast would prob
L B

weakly aromatlc rums of the
~or Puertd R1can ‘types; a quick
fermentmg, bottom buddmg yeast

. will, best .answer. conditions. . What-
ever the type of yeast selected it
must be used in pure culture, (ex
cepting in certain fermentations of
the' Jamaica types where. symbiotic,
action of two or more fermentation
agents may become necessary) and

*Rum’ Specia.llst Chief Division of In-

dustrial Chemistry, Experiment. Station of -

the University of: Puelj,o Rico.

—

Selectwn of Yeast and Raw Materzals

.. or-“blackstrap” molasses. .

" use the strain of rum yeast most suit-’ -
“able’ to’ produce the type of ‘rum’ He' -
- w15hes to manufacture -Hence, selec- )
tion ‘must ‘go on, ‘evenamong Tum -

WA Treatment of the Raw Matermls

By Rafael Arroyo, Ch S., S E * ,yc}‘ﬁ

durmg all the tinde itis kept in.use
f_or the. productmn of a speclﬁc type

- are -used, the- ylelds wﬂl always be

-lowy vanable, and uncertain. -Even.in
_actlon is ¢
Zfacture In' fact, bacteriological counts . -
“tnade ‘on both of these raw: matenals Lo
~have. shown carie juice to be, on, the:";
‘ average, from 5. 10" 10 times’ more’ -
‘-‘contammated than ‘éane molasses" LR
: w0 (5)) While high quahty ‘molasses’ iay.
am. is’ thus_ produced through the f ‘be"had and ‘stored for long ‘time. .use;’. -
fermentmg ‘action of rum yeasts on

‘the cases where symb1ot' >
deemed necessary,” ‘the” dlﬂerent or-

: ganisnis used must proceed: from ure -
and:” must’ .be"

brought ‘togethier under carefullyj
. controlled condltlons o

: ‘yeas’ especlally adaptable to genulne- s

1nd1v1dual ‘cultures,

the constituérits of eane: juice, various

raw materlal is -that. form of cane
olasses commponly’ known as “final”.

... Joeén. a great deal of d1scussmn wheth-
* er cane‘juice-or molasses is the best
material - for’ rum’ ‘produiction, Our

expenence indicates that a- good rum .

may ‘be - produced from e1ther, but

that: in general ‘cane juice;is more-
“stitable for, light -types of rum and
: cane molasses for the heavy types.’
- Of course_ there are ‘means, through’.

yeast selection, to produce a light rum

from cane molasses and'a heavy rum-

from cane juice; but the above state-

ment holds in.a general way: Cane. .
ical compos1t10ns of md1v1dual ‘sam- .
ples 'may be noticed. This is’espe-. - }
‘cially true in total sugar- -content -
-expressed ‘as invert. sugars, soluble

olasses in the form: of ¢ blackstrap

possesses nevertheless, decided ad- -

-vantages over. sugar cane juice.as a
raw material for. rum productlon'
‘These advantages exist both from
economic and industrial -view points;
.and may be. enumerated as follows:

(1) For the same amount of ‘money

invested in raw material we can pro-
duce 2.5 times more Tum in the ‘case

of molasses than in the'case of sugar’

cane juice. In other words, from the

. standpomt of y1eld f rum alone, S
) (blackstrap) résults: 235 ot
- times' cheaper than cane juice for the" o
‘same amount of sugars, acqulred ~in.

_‘molasses
) each case;

‘when. producxng Triolasses’ Tum -
~ ’ » - Storage- of cane;molasses is’a - com-"'
thlS culture must he malntamed pure .

" high' keeping - g Vhtles ‘and - concen e
“trated condition. -This is-not the case

of ‘rum. Otherwxse it would become. - ‘with.cane juice.
unpossxble to." produce‘ a. standard
product mvarlable in body, taste, and.

-aroma. Besxdes, unless ] pure cultures

this is not.the case with sugar ¢ane. .
juice. -After the season for cane. har
roducts of -cane juice such as’ cane’
syrup; various:classes ‘of .cane ‘mol-
dsses, and mixturesof these different: - |
products ‘But the main .source of

There has.

,:d15t111er1es. LA careful survey - of the:.. A,
“final molasses produced by sugar fac: - -

“the ‘writer, the results’ ‘showing’

(2) ‘The mllhng equi -
“ment necessary to extract ‘the juice- -
- from the sugar ¢ane'is dlspensed w1th" -

paratively sunpl ‘matter, due

-(4) The processing .’
is eas1er ini the case of cane molasses’

,from ‘a. bactenologlcal standpomt -
'since. ‘the material s ava1lable, in at
Hpartla]ly sterilized . condltlon on ac-’
“count.of the heatmg processes through

hich”™ it passes durmg sugar ‘manu

vest'is over it. becomes verydifficult -

“to obtain ripe and first class -canes’-

By

for j juice extraction. (6) Puerto-Rican-. . L

practice has-shown that it costs from.

18. to. 25°.cents to ‘produce- a proof', o
'gallon of raw rum When using-cane. , -
- juice as the.raw matenal against 9.
gents when this raw matemal is, black-
'fstrap ) : ' o

‘Acceptmg then that sugar cane. ﬁnal».n .
‘Imolasses (blackstrap) .is the ideal’ ..
raw. material for .rum “manufacture,

we must consider the factors: that
‘enter into its selection for use in rum

tories. of Puerto.Rico. was.. -ade by-

great dlﬁerences in'the. relative’ hern

solids non-sugars, total nitrogen con-

tent, ash, gums, tltratable acidities,” - }
- pH values, and natural aroma. Great -
‘differences were also found in ‘the: - " ]\
ratios of true sucrose to, invert sugar . - |

and total sugars to ash ‘content.

Fermentation tests conducted ‘under- N

similar conditions as. to -fermenting.. ’

SUGAR:
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‘to another.

' sugar factories.

‘DE¢EMBER -

: agerit, temperature, sugar concentra-
" tion, etc., on these different molasses
demonstrated that those possessing
... low viscosity, high total sugars, nitro-
-gen “and phosphoric acid,” and that

were also low in ash and gums con-

" tent, were the most suitable for rum

manufacture. The qualities ‘of high

- specific gravity and aromatic natural

odor are also very desirable ‘in

_molasses intended for rum produc-
* .tion: ~ Fresh molasses, taken directly

from the centrifugal well in the sugar
house, always produce better fer-

‘mentation results than old molasses of

long standing in storage; the resulting
rums are also of better 'taste and

. aroma.

Here lies-one of the main reasons why

‘molasses rum distilleries in the con-

tinental United States have so much
more difficulty and labor in manu-
facturing a good rum.. Practically no

: 'Aselec’uon is made in the purchase of
. their raw material, molasses being
.‘obtained in‘discriminatély from large

local dealers who almost always have
a mixed product, sometimes many
weeks or even months old, and highly

. caramelized by the many heat treat-

ments it has undergone to facilitate
pumping operations from ‘one place

trouble is introduced by continental

- distillers in mixing blackstrap from

sugar refineries with that from raw
This practice greatly
impairs the, total yield of rum, and
that which is produced will not have

‘the high qualities and distinctive

characteristics of a first class rum. As

. illustration- of what' constitutes a
. good, a fair, and a poor grade of
. blackstrap for rum production the

analyses of a sample of each kind
will be found below: -

. Good Fair Poor
Brix .......c.... - 87.60 85.40 84.20
Total sugars (as . :
invert) ......... 5797 52.91 49.93
True sucrose .... 36.44 31.30 34.61
Invert sugars ... 19.61 19.96 13.50
Ash .......coenee 7.31 8.85 10.57
" Nitrogen . (total). 1.15 0.72 0.44
Gums ........... 2.09 2.54 3.51
pH value .... ... 5.80 5.68 5.10
Natural aroma by
steam distillation Good Indif- Bad
N . ferent

'High total sugars and nitrogen com-

bined with low ash and gums means

easy and quick fermenting: qualities, .

with high yields of rum; whilé¢ high
ash and ‘gums combined with low total

‘sugars results in laborious fermenta-

tion, especially towards the finishing

1941

"A  greater  source of

stages, poor yields, and inferior qual-

ity in the finished product.. Whatever -

raw material is selected for rum man-
ufacture, certain pre-treatment of
this raw material is always conveni-
ent, and sometimes necessary for best
results. Especially in the manufac-
ture of rum from cane juice, this pre-
treatment is essential if good yields
of a high quality product is the end
in view. The time for this pre-treat-

ment is ]ust prior to mashing opera-

tions.

The pre-mashlng treatment of the
raw material has two main objec-
tives: (1) partial or complete steril-
ization of the substrate; (2) prepara-
tion of the substrate for the develop-
ment of fine aroma during fermenta-
tion. 'The first objective is secured
through the application of heat at

predetermined  temperatures; for at-

taining the second the ' raw material
is subjected to the action of heat and
an alkaline agent such as calcium or
magnesium hydroxide in the form of

the respective milks. Milk of lime as
"used in sugar manufacture answers

the purpose quite satisfactorily.

In rum manufacture complete steril-
ization of the mash before inoculation
is- unnecessary and even inconveni-
ent; but a partial sterilization of the
raw material is most desirable. Par-
tial sterilization is simpler, less ex-
pensive, less perilous, and lies within

the means of all distillers, large or

small. Moreover, the chemical treat-
ment mentioned above ‘may.be ap-
plied simultaneously with the partial
sterilization process. The necessary
equlpment for conducting these oper-
ations consists of an iron or wooden
tank open to atmospheric pressure,

.provided with heating and cooling

devices, a good stirrer, and a thermo-

meter reading in the Centigrade scale. -
‘Where blackstrap is the raw mate-

rial in use, the eperation is carried ..
 tion; and inthe case of - certain ‘yeast

“ races, the fine aromatic essential oil - -

out as follows: An. amount of water

twice as great (by welgh'q) as that .
of the molasses in question is poured -
into the tank, the heat is turned on -

and the stirrer set in motion. When
the temperature of this water reaches
80° C. the pouring of the molasses
begins, slowly, and with continuous
stirting. When all of the molasses
has been thus added to the tank and
a completely homogenous mixture
with the hot water has been obtained,
a sample is drawn, and, after cooling
it to room temperature, its pH value

is determined by means_ of a pH ap-
paratus. This pH will usually lie
within the range 5.0 to-6.0. In’ all
cases when this initial pH readmg is
less than 5.8, milk of lime is incor-
porated to the molasses water mix-
ture little by little until a reading of -
or very close to.5.8 is obtained. Fur-
ther addition of the milk of lime is
then stopped, but the heating t6°80°
C. is maintained for 10 additional
minutes after the pH reading of 5.8
is obtained, the stirrer being kept
going all this time. After this another
pH reading is made to corrcborate
the last one taken. 'Any alteration
in the pH that may have occurred
during this time is readjusted to the
value pH = 5.8. When the initial pH
value of the molasses-water mixture
is above 5.8, enough milk of lime is
added so as to secure an increase of
from 0.2 to 0.3 pH .over the initial
value, and then this pH value is‘ad-
justed by means of dilute mineral.
acid, or preferably, -tartaric acid, to
the value 5.8 pH.

The above menmoned treatment
greatly benefits the raw material both:
from a bacteriological and a chemical -
standpoint. Through the application
of heat at 80° C. during the time
taken by the operation, the microbio-’
logical flora of the mixture is con-
siderably reduced; in fact;. all vegeta-
tive forms will have been eliminated,
only spore forms highly heat-resis-
tant- surviving. -This will greatly
facilitate”the subsequent work of the
pure yeast culture that will be em-

‘ployed later on during the fermenta-

tion stage, with the result that large
yields of rum of characteristic agree- -
able aroma and good taste will be ob-
tained during distillation. The chem-
ical treatment, as stated before, will
bring certain changes in the composi-

. tioh of the molasses that prepare it

for the formation of the right kind
of. aromatic Jbodies during fermenta-

known as- rum-oil is also produced:
This phenomenon. is  especially char-
acteristic in the manufacture of riims
of the Jamaica type. We must im-
press the fact, however, that this
chemical treatment, although of great
value, may become detrimental if not
conducted with the utmost exactitute
and care. . If the action of the milk
of limeis cdrried beyond the limits
prescribed by the pH values given
(Continued on page 34)
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. mination,

Trade Association stating that,
““This office will not disapprove of
New Orleans quotations for Louisi-

ana raw sugar made in accordance

with formula for weekly cane settle--
ment purposes contained in Sugar
Division telegram of even date.” Up
_to. this writing no spot sales of.
Louisiana raw sugar have been re-
- corded in'New Orleans. This is be-
cause so. much of the crop has been

sold on an average price basis and”

producers who are in a position to
- sell on the spot market prefer to
~ wait’ until it has been definitely
shown that the Office of Price Ad-
ministration intends to. stand pat on
‘the present ceiling levels. -

“The A.A.A. office in Baton Rouge, .

has informed Louisiana cane farm-
- -ers that they will receive no benefit
payments ‘this year on excess acre-
age cane, although they will be al-

‘lowed. to harvest as much cane as

they have and sell it to the ‘mills for
processing into sugar. G. J. Durbin,
'admlnlstratlve officer in charge, in-
formed the growers on October 29

that even though the limitation on °

. acreage for sugar was removed by
the revision of the 1941 proportion-
ate share determination, the revised
determination does not alter the
basis for 1941 crop payments in ef-

fect prior to its issuance. The 1941 .

crop payment to Louisiana growers
who harvest acreage in excess of
proportionate shares established un-
der the original 1941 share’ deter-
issued November 29,
1941, will be limited this year to 93
per cent of such proportionate
shares.

Minimum wage rates for  persons

employed in harvesting sugar cane
in Louisiana for the 1941-42 crop
were announced October 1 by the
A.A.A. office in Baton Rouge. Time

. rates are fixed as follows: For cut-,

ting, ‘topping and stripping cane,
adult male workers, not less than
. $1.65 per 9 hour day or 18.5 cents
per hour adult female workers, not
less than $1.830 per 9 hour day or
14.5 cents per hour; for loading

34

Tums with*the right aroma.

ting and loading cane as a combined

operation, not less than $1.75 per -

9 hour day or 19.5 cents per hour,

Tonnage rates for green sugar cane

‘are not less than 71 cents per ton

for topping, cutting, and stripping,

17 cents for loading, and 88 cents"

for cutting and loading cane vari-

‘eties Co. 290, C.P. 29-103, or C.P.

29-116; and not less than 82 cents
per ton. for cutting, topping, and
stripping; 22 cents for loading, and

- 1.04 cents for cuttmg and loadmg'

all other varieties.. For burnt cane

-the rates are not less than 55 cents
per ton for . cutting, topping, and -
" stripping, 17 cents per ton for load-
ing, and. 72 cents per ton for cut-

ting and loading varieties Co. 290,

C.P. 29-103, and C.P. 29-116; and
.noﬁ_.‘lgss_th_an 60 cents per ton for

The Manufacture of Rum
- (Continued from page 27)

above, it is possible to have libera-
tion of organic bases or bodies of al-
kaloid nature. - These bodies will later
pass (at least the volatile ones) with
the raw rum during the distillation
of the fermented mash, " imparting

undesirable odors to it.

The nec,essify of this pre-treatment

“becomes more urgent when cane

juice is substituted for molasses as

the raw material; for it is well known.

that cane juice represents a-raw ma-

Ferm.

Pre-treat- " Yieldon °

ment of © time, total

raw juice - hours sugars
Q) 120 38.66
(2) 70 43.05
(3) 60 - 43.71

(2) Heat treatment as previoxfsly deseribed.

cutting, topplng' and strlpplng, 22 )

cents per. ton for loading, and 82

cents per ton for cuttlng and l_oad-.
-ing all other-varieties. These rates .
are approximately 10 percent high- .

er than those that prevalled last
season.

As there have been no spot sales of -
- Louisiana raws, the 3.48 cent price
. has prevailed since the start of the

season. Prices on blackstrap meo-

-lasses have advanced to 1334 cents

a gallon, in bulk, f.o.b. plantation,

and the market is very strong. Re--
ceipﬁs of foreign sugar at New Or-°
leans since last report consisted of

162,190 bags of Cubas and 43,671
bags of Perus, to American; 68,951

bags of Cubas, to Henderson; 46,- -

018 bags of Cubas, to Godchaux;

-and 8,001 bags, to Supreme.

companying table will present data
" obtained on three raw rums distilled

from cane juice, and show the differ-.
ences originating from different treat-
ment of the raw material. These
differences refer to time taken for
complete fermentation, yields on total’

sugars obtained, and results of or-. -
ganoleptic tests on taste and bouquet. .

The same sugar cane juice was used
in all cases, and mashing, fermenta-

tion; and distillation conditions were .
. kept as similar as feasible. O
pre-treatment of the raw material -

Only the

was varied as shown in the table. '

Organoleptic Tests

Taste Aroma Persistence
Passable . Fair Slight

© Fair ~ Good _ Fair
Very good Excellent Good

(3) Complete treatment;

. i. e., heat plus chemical, as described.

terial possessing a microbiological
contamination five to ten times great-
er than that of final molasses. Besides,
it is very difficult to obtain the devel-
opment of fine bouquet in raw rums
made from raw cane juice; while

' .treated juice is an exceptionally good
cane, not less than $2.00 per 9 hour,
day or'22.5 cents per hour; for cut- -

raw material for the production of
The ac-

Beilingham Factory Sold
The Utah-Idaho Sugar Company

has sold the machinery from its idle.

factory at Bellingham, Washington,
to- the Remolacheras y Azucareras

de Uruguay. It is understood that it ™

will be used to equip a beet sugar
factory near Montevideo.

SUGAR

o<

o-]

-l

Hala

‘Hy o

DE




