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Part 1V.
DISTILLERY EXPERIMENTS,

When the writer first set himself to study the conditions of the
Sugar Industry of Jamaica he was forcibly struck with the enormous
advantage of Rum as a by-product of the sugar process here and
with the complets lack of scientific knowledge as to the nature and
conditions of the manufacture of Jamaica Rum.

By the appointment of a Fermentation Chemist in 1903 it be-
came possible to start work on the problems of Rum manufacture
and during the past two vears a considerable amount of work and
efort has Eeun devoted to this branch,

Mr. Charles Allan, B.5c., the Fermentation Chemist has pre-
pared a report upon the conditions of manufacture of Jamaica Rum
based upon his personal experience in the distilleries of the island,
and alzo his observations upon the types of microorganisms which he
finds to be at work. This report appears in the final section {Part
V.) of this publication and should command the interested attention
of all planters who are concerned 1o the improvement and success

of Jamaica Rum.

The records given in this section represent the first season’s work
in the Experimental Distillery attached to this Laboratory, They are
given exactly as carried out with all their imperfections. since it was
desirable to give a close and [aithiul record of our lirst season’s

exXpericnees.

Many important matters still demand attention and we hesitate
to draw any sweeping conclusions from the preliminary experiments.
They are valuable, however, in showing the composition of the mate-
rials wsed in the common, clean process of rum manufacture in
Jamaica and in giving the fiest records that have ever been obtained
of the economie yield of rum from the sugars fermented in the wash,

APPLIANCES,

Liquor was set up in puncheons holding 110 gallons each.  All
materials were weighed and the vessels charged by manual labour,
All materials used and the lispuor as set up were sampled and the
essential factors determined by analysis.  The liquer before distilla-
tion was again sampled and :ul:lh wed F inally, the :Iunduerducgd
the Rum, High Wines and Low Wines were also examined and
their quality recorded.  Distillation was effected in a Pot Still with
double retorts holding 60 gallons ata charge.  Heat is supplied
from a boiler and the coil enables the distillation to be cantrolled with
great nicety.  This stll was made by Messrs, Blair, Campbell and
Mclean of Glasgow and has given complete satislaction.

The {I|utrhr of liquor sent to the stll and the High Wines and
Low Wines in the two retorts were always w eighed before comnen-
cing a distillation. To test any given process it is first necessary to



JAMAMCA SUGAR EXPERIMENT STATION. 75

T e L a— - - -

prepare high and low wines from the liquor itself before the final
distillate—Rum 1s obtained. Otherwise the quality of the rom would

be very largely dependent upon that of the charge of wines produced
perhaps under entirely different conditions.

A practical distiller would at once obseeve that i several of our
experiments there is a good deal of variation between the charge of
wines put in the retori and that recovered [rom the distillation.
This is unavoidable in such experiments as these where there is the
greatest variation in the alcoholic strength of the liquor distilled.
With systematic work, of course, 1t would be very .tain‘qﬁn to regulate
the fractions reserved for High and Low Wines so as to secure a

constant result showing a close balance between the charge and the
recovered charge.

It is to be regretted that all our commercial samples of rum put
up in b and 10 gallon barrels were spoilt through the use of tainted
wooden staves by a cooper who undertook to supply new vessels for
this purpose.

At the same time, most of our rums were only fit for local sale
and not up to the standard of an Export Jamaica Rum. This is at-
tributed to the absence of skimmings inmost of aur liquors and to
the setting up of wash with a large proportion of raw cane juice.

Subsequent experiments which are not yet in a state llnr publi-
cation, resulted in the production of rums that should be of great
value for blending purposes in the continental market. These ex-
periments are being carried out on commercial lines on several
estates in the island and as the hinancial verdict un the new methods
has not yot been given, we leave any further relerence to these ex-
periments for a future occasion,

TERMS.
frix.—Parts per 100 by weight of total solids expressed as supar.

Attenuation.—Degrees Brix {ost during the process of fermentation.

Sugar.—All references to sugar or Total Sugars in these records re-
present Invert Sugar,

Acinrty,
Wask.—Pounds of Sulphuric Acid per 10 gallons of liquid,

Rum —Pounds of Acetic Acid per 10,00 gallons of Absolute Alcohol.

Aleoholic Strength.—Results given in Proof Spirit by Syke’s Hydro.
meter. Contraction=P35,

Ethers in Hum,—DParts per 1LKKY parts of Absolute Alcoliol by
volume in terms of Ethyl Acetate or Acetic Ether.

Charge on Attenuation.— The minimum vield allowed by the British
Revenue lj[‘pi-lrlf!r:lt!:l'll. i & st “1'.] ¥ 15 O per cent. of 'roal
Spirit for every O degrees Bates {06 5, (5.) of atteuuation,
Good work will give a return of 10% aver this.
For average settings by common clean process n Jamaica, this
charge would mean 6 gallons of rum 0 o p. per 1,000 gallons
Wash for each 1 degree Brix altenuation.
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SACCHAROMETERS,

In the United Kingdom the gravities of distillery matenials are
determined by the Bate’s Saccharometer which gives indications in
terms of specihic gravity, A degree Bates expresses one place in the
third place of decimals in the specilic gravity of a ligquid.

Thus 51 Bates would represent a liquid of speeihe gravity
Lo} as compared with water ac 07 F.

This instruraent is of high accuracy but owing to the vanability
in our mixed materials in Jamaica, it 15 most difficult tosample a vat
of liquor with a precision approaciung the delicacy ol reading of the
Standard Bate's Hydrometer. As the cost 15 also cmmldemﬁle and
the instrument requires carelul bandling it has net come into general
wse in this Colony and is not to be recommended for general vse,

In Jamaica the commonest form of Saccharometer 15 the so-
ealled Armaboldi or Jamaica saccharometer. | have been unahble to
procure a specimen of a genuine * Arnaboldi,” all the Saccharometers
pow in use being by another maker,

The writer secured sperimens of various instruments as used on
estates and has ascertained that that the * Arnaboldi’ isreally an old-
fashioned Brewer's Saccharometer indicating ‘pounds per barrel.

A bareel contains 30 gallonsand this would weigh at (0% 3001 bs.
The weight of 36 gallons of liquor in excess of 360lbs. is termed
‘pounds per barrel.” Thus if a Lquor is set up at 30 Arnaboldi, it
means that 36 gallons of this liquor would weigh 30lbs. more than
38 gallons of water, viz : 3lbs. To avoid the errors arising from
g tropical temperature the makers of the best instruments sold in
Jamaica have graduated them at 807 F. I have tested several of
these and find them [aitly accurate.

ﬂlthuugh it 15 gmanted that ths mstrument is convenient, its
readings represent no concrete facts to the mind, No one i Jamaica
ever deals with bareels of 36 gallons i distllery work, and the read-
NEs of the Arnaboldl's ':'Iin:u:lt:]m romeler are therelfore without any 1llu-
minating value to the distiller,

The instruments most commonly used on the Continent and in
many rum-prodducing countries is the Balling or DBrix Saccharometer.
This is gradualed i percentages of sugarand its readings convey in-
formation that has a direct bearing on the operations of the distillery,

Thus if a liquor stand at 207 Brix, it means that in every 100
unds of that liquor there are 200 pounds of sugar or its equivalent
in dissolved matier. We Lhave imported a0 large nuwmber of Brix
spindles specially made to my specibications by kappeller of Vienna.,
Each instrument 15 tested for instrumental error and a scale of
carrections for varying degrees of temperature is supplied with each
instrument. At a cost of 2/ 10 the departiment an instrument is thus
provided that will read the gravity of a liquad in Brix degrees cor-
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rectly to 1-1tth per cent. at any temperature required.  Clor instro-
ments are graduated for 30 C, or 860 F. and are thus within close
cange of working temperatures in the distillery,

To enable planters to compare Specibic Gravity or Bate's read-
igs with the Jamaica Saccharometer a table is now given, prepared
by the writer, giving the cquivalent for each degree of the *Arna-
bold:® in terms of Box and Specilic Gravity.,

COMPARISON OF SACCHAROMETERS.

— —

Jamaia Brix
specihic Gravity saccharometer saccharometer
2" F, s, per barrel. s, per 100 [bs.

1KY Ay i
IR 1.00 (R
1008 20 1.6
LS S 2.1
1011 _ 4.0 2.5
1.4 a1} .6
1.017 4] 4.3
1.019 7.0 4.8
1022 50 5.0
10225 AL i 3
1024 1.0 il
Laxil 11.0 i
1053 12.0 8.4
| IR 1:5.0 . i}
105500 14.0 0.7
1.042 (HAL 1005,
- 1044 1.0 10.9
1147 17.0 11.0
10440 184 12,4
1 055 1.0 141
L0546 0.0 139
1.058 21.0 143
1 (il 2 | | BRI
1.0 230 5.6
1.067 24.0 163
1.0GE 250 16,5
1.072 210 17.4
1.075 270 158.1
1.078 2800 14.5
1081 20,0 19.5

1.083 0.0 20.0
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PRELIMINARY EXPERIMENTS.

Materials for setting up experimental vats of liquor were ob-
tained from Mona Estate. The E!Itnliﬂgﬁ were in a high state of
fermentation and it was found necessary to sterilise them with steam
in order to keep them for further use,

Exremsest 1.
Set up 28th January.

330 1bs. Dunder ‘E
4000 [bss, Skimmings ¢ 10.75 Brix. Temp. 25° C.
&) s, Molasses )
Fermentation ended in 4 days.
Brix 11.1 Temp. 25° C,
Attenuation = 565
Sugar in Dunder = 7.16 lbs.
sugar in Skimmings = " 14.28 1bs.
Sugar in Molasses = 45.76 1bs.
Total Sugars G720 1bs,
Volume of Liquor — Th gallons. -
Sugar in Wash as set up .81 pe.
Sugar in Dead Wash 208 pe. .
Sugar fermented G.16 p.c.
Aleohol produced H.61% ps.
Aculity produced LO2%
Proof Spirit per d:r[z"rt'l' of Attenuation = 1.0
Alcoholic yvield on Sugars fermented = 04Ul ps.

CHhservations.

The yeast was in a very weak state and the skimmings [ull of
bacteria. The attenuation was very poor and the Dunder contained
4.120/0 of unfermented supar.

Experivexrt 2,
‘This was a duplicate of No. 1 and gave very similar results.

Aftenuation 5.20 Dnx.

Sugar in Wash as set up #.51 p.
Sugar in Dead Wash 2.53
Sugar fermented 6.31 p.c.
Alcohol produced 4.64% p.s.
Acidity produced 07 4%
(Proof Spint per degree attenuation = (.58

The Duader fron this experiment contaimed 31°% sugars, Alcohol
produced from sugar lermented equals 0,73 p,s.
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EEPERIMENT 5,
Set wp 30th January :
Fermentation ended in 5 days.

Materials.
330 1bs. Dunder = 7.08 Ibs. Sugar.
498 1bs. Skimmings = T4T ™
{sterilised)
120 1bs. Molasses = 09 00
M gallons = (9.54 1bs. Sugar.
Attenuation 16.2-—=10.0="07 Drix.
Sugar in Wash as set up = 0.0 pe.
Sugar in Dead Wash = 4.
Sugar {fermented = 4.1%
Alcohol produweed A0S pus.
Acidity produced 0.16%

(Proof Spirit per degree attenuation = LDZT).
The Dunder from this experiment contained  4.5% Sugar.

ExPERIMEXT 1.

This was a trial of setting up at low gravity 124 Brxas
against 16.2 in the previous experiment,

The matertals were as follows :—

220 Tbs, Dunder = 5,70 Ibs. Sugar.
400 [bs, Skimmings = M .. .
0 s, Maolasses = M.a2 |, ,.

Volume=74.5 gallons=46 12 1bs. Sugar.

Acidity as set up (L2 B
Attenuation 124—7.5=48 Hrix,
Sugar in Wash as set up = 6.4 p.c.
Sugar in Dead Wash = 1.1
Sugar fermented 53 po

 —

IDhsTiceatios RESULTS

Charge.
Still 60 gallons (616 lbs.)
Alcohol Ibs,
40 1bs, High Wines @ 23 o.p. = 2508
4% lbs. Low Wines @@ 83.0 u.p, = 3.61

Total charge 28.67



Bt REPORT OF Tl

Yield.
S0 Mbs, Rum @@ 296 o.p, = M7
15 1bs. H. Wines gg 194 o,p. == 007
LG B, L. Wines 754 wp. == 10,15
Ciruss return 48.22
Deduct charge 2867
17.50
Nett Yield,

17.50 Ibs, Aleohol from ) gallons.
0 22 Ibs. Aleohol per gallon,
0T gallons Alcohol per 100 gallons,
G438 gallons P50 per 1000 gallons.
16 gallons Rum 40 o.p. per 1,000 gallons.
Prool Spinit per degree attenoation = L%

N, B.—As the skimmings had fermented before vee some aleohol had
been produced belore the wash was set up, hence the abnor-
mal yield on attenustion,

v Provocen,

Proof Spirit — 2006 o.p,
Acadity per 100,00 = 144
E-thers = 156

EXPERIMENT D,

Spontaneous Fermentation of Skimmings,
At the outset the skimmings had the following composition :

Hrix (&1
Total Sugars  1.51
Acidity LS

On the dth day the acidity rose to 0,543, after 16 days the com:
pmiliun of the EHimmjﬂgh wiins s fnllows

Bnx B
Total Sugars 0,401
Acidity )

EXrERisiEsT B,
At the start the skaminimgs were as [ollows ;

Birix 106,00
Sugnrs 4.3
Avidity 0, 14%

On the 4th day the acidity had risen to 0.558. At the end of 16
days the Brix had fallen to B, the suirs had almost disappeared
(0,013} and the acidity had risen to 0,77,
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ExpemimesT 7.

Our first experiments had been a failure so far as obtaining a good
attenuation was concerncd, owmg 1o the weak state of the veasis and
the predominance of bactera, 16 was therefore decided 1o start 2 fresh
fermentation with cane juice amd thes experement was atarted an 2nd
February,

Liquor was set up as lollows :

Cane Juice 5.3 lhs,
Dunder aud 1bs, "
Brix = 17.35
Tatal ':11lg.’ui = 124
Acudity = L7

~After 5 days the wash was dead and had the fullowing composi.
tion

Prix = s

Total Sugars = (2
Acidity = TRLT
Alcohol as PS5, = 174

The attenuation was 1155 Thix and the Proof Spicit per degree
attenuation =14093. Acudity developed 102 eo, Yield of aleohol upon
sugars fermented =10s6 Ps,

Ihstinarion ResULTs,

Charye.
Sl 60 gallons, Lbs. Aleohol
415 lhs. H. Wines ai 15,6 oo, = 15 44
02 Ths. 1., Wines @ 752w = | LLRN
Charee = 2
Yield. ‘
42 lhs, Rum G0 539 8 o.p. - ML
g 1bs, H, Wines (v 1600 o.p. 11.n4
4L Ihs, L Wines 6 7505 wp. = 114
Grroms Yield Thbs, Aleoliol = L2
Dedect Charge = s

Nett Yield 25.:M

Nett Yield.
(421 [h=. Alcohol per mallon,

Ad0d pallons Alcohol por LiKk gallons.

92,05 gallons P.3. per 1IWI gallons.

B0.4 gallons Rem at 40 .. per LiRae gallons,
Recovery 86,5 per cent, or 4.3 per cent, below charpe,
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Rum Provucen.

Alcoholic Strength = 368.5 o.p.
Acidity = 216
Ethers = 105.6

Exprmsents 8, 8, 10 & 11,
Fum from Scediing Canes,

The result of setting wp liquor with fresh cane juice resulted in
vigorous fermentation and a satslactory atteovation. The yeasts de-
veloped were almost entirely the wild, oval yeasts adherent to the
Canes,

We now procecded to test the fermentation of the ju:n." of Seed-
ling Canes D 953 and B, 208 (Experiments 8, 9, 10 & 11) using equal
quantities by volume of dunder and cane juice,

Expemimest £ 1L 05, Juick.
Materials, Equal quantitics Dunder and Cane Juice.

Dander.  Brix 1.0
Total Sugars  4.12
Acidity 1.26

D, 95 fuice.
Brix 17.435
Total Sugars  15.0]
Wask as set .

Brix 16.1
Total Sugars 110
Acubity LR

After three days’ [ermentation at 27° to 24" C, the liquor died with
an acidity of (L7315, and an attenuation of 8.6 Brix.

The dead hgquoer contained 7,870/ Proof Spirit and (L57 per cent.
of sugars. Prool Spirit per degree Attenuation 071, Acidity deve-
loped =, 15500, Alcohol produced from Sugars =075 P.5.

DistiLrartios REsvLTs,

Charge,
605 Tha, Wash, Alcohal 1bs.
O ls, L. Wines i 708 upe = 114
3 Ibs. . Wines 4 13, o.p, o 11.62
Total Charge _E.‘;.T_'-IE
Yield. 1bs. Alcohol,
26 s, Hum 410 o p. = 1852
18,5 Ibs, H. Wines 22,1 a.p. r 11449
7.0 [bs, L. Wines 75.2 u.p. v 11.10
Gross Yield 1141
Deduct Charge 2302

o —

Nett Yield 13.39
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Heturn,

Rum produced,

11,504 1bs. alcohol per gallon,

o T oy

8.3 gallons alechol per 1,000 gallons.
G67.12 grallons 'S, per LKW gallois,
7.9 gallons Rum at 40 o.p, per 1 IKE gallons,

43

Recovery 85.2 oo or 7.4 oo less than ‘charge.”’

Alcoholic Strength 384 o.p.

Acidity 20.4
Ethers 105.6

Exprerivest 9, [ 95, Juoice,

[n this experiment the wash was set up at 14.5 Brix and attenuated

to 4.8 Brix in A days.

The attenuation was therefore 9.7 Brix. The

acidity ended at D656 o/'o showing a development of U] per cent.

['he Hum

B, 28 Juice,

produced was as follows:
Alcoholic Strength 35,5 o.p.
Aridity 50.4
Ethers 125.2

Exrerivest 10,

Equal guantities of dunder and juice from B. 33 were set up ot
15.1 Brix amd attenuated to 5.9 in 4 days with an acuhity of 1L 1 al
an alcoholic content of 7.06 o/o S =008 DS per degroee Attenuation,
‘Charge” on Attenuation = 768500 105,

frstiflation,

Charge.

Yield.

atell 6L rallons =

17 Ibs. H. Wines i 231 o.p.
111} lbs. L. Wines & G6 u.p.

Total Charge

L5 1hs, Hum 400 0.,
155 1bs. H, Wines 50 o,p.
124 Ibs L. Wines 639 u.p.

Carwss Yeld

Dedluct Charge

Nett Yield

TS 1bs,

Alcohol bs,
Rib {kd
17,56
L

1445
Lib e
140,54

—

BT
28,22

21.25
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fveturr,
(408 The, Alcohol per pallon,
ans galls, Aleolio] per LMK gallons,
fisoealls, s
4806 galls, Rum 40 o, rl =|'H‘-|r 1, ) eallons.
[H-e.':r'nl..-:'r} H2 4 oo, 11 So0 under Clarge |
Rum Croduced.

Alcoholic Strength 40 o.p.
Aculity 41.2
Ethers 123.2

Experisexr 11, Juice or B, 28,

Juice containing 15.74 oo of total sugarswas set up with an equal
volume of Dunder at an initial density of 1585 Brix.  The wash con-
tained 122 o'o sugars and started  with an itial acidity of 044, o
tHiree dkivs i had died down to 345 Brix giving an attenustion of 124,
Aculoy standompr at 0588 sl Sugars peduced to 002G wath an Alcobolic
content of 126 o0 ps Eqoal o 00827 Proof 5"-|11'ri1 per degiee of
allcnuatim.  Acuhity developed ==1,1438  The *Charge” on Atlenuation
equals L2 oo pss Yield of Alcohol on Sugars 1054 s

The resalt of distillation were as [ollows @ —
Charr e,

SHil. G587 s, Wash 68,2 gallons.
Aleohol Ibs,

15.5 lbs, H. Wines i 300 o.p. = 1047

122 s L. Wines G 600 a,p. = 1928

Total Charge =y 2055

l]'.r.l.'illll

47 1bs, Rum 0 6.8 o, 2i03

L Hlas. H, Wapes i 248 NN - Lt

24 Ths. L. Wines dr 155 w, = 14,53

Livoss Yield a4 ad

Deduct Charge LT

Nett Yield 2041

Ieturs

ik5s Thss alcohol per gallon,

B ealdlons alochol per TORRD grallons,

Al 24 pallons PLs, per 1K

dA gallons Ham e 40 o, per L gallons,

| Recovery TH.2 wo,

Wum Produced.

Aleoholic Strength 331 op

Acility R

Ethers 1710,
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U the whaole 13, 208 juice fermented with the yeasts naturally
adherent to the cane gave better returns and a better quality of 1Rum
than Seediing .95, The rum produced from raw cane-juice and
dunder 15, however, of a very light type and the yield of spant s Jow
as compared with wash containing a higher percentage r-i'u.u; ar;
We obtivned from these lermentations a vigorous and  lealihy type
of yeast and a dunder of good quality Tor further use,  Our witeal
difficultics from the weak yeasts in the Mona materials had thus
I_H,..EI'I. UL el w1 ]

ExreriMeEsT 12,

This experiment was started to test high setting,

Materials used.

0 gallons Dunder
24 gallons Skimmings
16 gallons Molasses

Wash as set M.

Brix 1.6
Total Sugars 25,0
Acidity .78

It was found that at this concentration no change whatever
took place and the wash remained unchanged lor 1 days,

Cin the fifth day the wash was diluted with water to 1.1 Drix
and a content of 15.06 ofo Sugars with an acidity of 0.1, From
a mecroscopic examination of the sour skimmings previously re-
corded in Experiment 5, it was noticed that the oval wild yeasts
had been displaced by the small fssion yeast characteristic of the
fermentation where azid materials are used in Jamalca.  This veast
appears Lo be of atmospheric origin as it was not found i the raw
cane-juice. [t possesses the property ol attenuating a liguor in
spite of a considerable acidity. The wash under experiment was
therefore pitched with a quart of the sour skimmimgs in the hope
that an acid [ermentation might be started so as to give a better
quality of rum. This expectation was fullilled as proved by the
following records.

Diate, ! Iirix. Temperature, Acidity.

Feb 11 | 19.1 gD 0,420
P | 15.1 b R
w 14 17.9 | wh 1))
w L 17.6 cft BT LG
w 16 16.4 245 0T
w 17 14.4 2500 0770
« 18 132 et ChE=au)
w 19 10.2 25.0 (LT
noek g2 1.0 1.0Wnl
s 8.0 3.0 L0020
o o0 8.4 240 , 10350
w ol 8.0 22.0 . 1.0440
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Attenwation. 11.1 Dinx,
Wash s distilled.
Hinx 3.0
Sugars R B
Alcohol 918 ofo ps.
Acichity 1.4
" Charge’ on attenuation 048 a0 ps.
Proif spivit per degree Aftennation 0.827

Acidity developed = 0o

DisTitatiosr No. 1.

I

Charge,
Still and Hetorts=5G1 1=, Wash =013 gallons.
Retwrn, Alcohol Ths.
21 lbs H. Wines @ 5,0 up. == o
711 Ibs l.. Wines gr 7256 = AL
1840
i ld

i s, Aleohol pet gullon
1241 gallons Aleobol per 1,000 gallons
71.2 gallons ps, per 1LKR) gallons
b gallons THum 40 o.p. per LIKK) gallons
[HL'-'.'::»'.'EIT bl ! ul.'I:l.}

INsTILLATION No., 2,

The High and Low Wines from the st distillation were now
used for charging the two retorts, and a second charge placed in the
stll.

All the products in this expeniment were therefore from the same
lot of liquor and the results are not allected by the High and Low
Wines from a different expernunent.

Charge, Still==520 Ibs. =512 gallons,

i Alcohol, Tbs,

21 Ibs. H. Wines @ 5.5 u.p. = 9,50

715 1hs, L. Wines @ 756 up. = 8,70

Charge = 15.40
Yield, L.bs, Alcohol,

150 Ibs. Rum g 365 o.p. —= UREN

0.5 1hs. H. Wines g2 15.58 o.p. = 16.24)

47,0 lbs. L. Wines @ 52,1 o.p. = 705

——
iy =2
labd oh

1540

Gross Yield
DPeduct Charge

Nett Yield 15.35
Lbe. Alcohol
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Return,
028 b, Alcohol per gallon
418 gallons Alcohol per 1,IKR) gallons
62,20 gallons p.s. per 1,000 gallons
47.3 gallons Rum ¢ 10 o.p.
[Recovery 72.1 o/o.]
Rum Produced.
Alcoholic Strength S6.0 op.
Acidity — i o
Ethers — 122.1
Dunder Left.
Brix - 15.2
Sugars — (AEH
Acidity — 167

The yield of Rum obtained in this experiment was not satisfactory,
although the alcohol produced in the hiquor was fairly pood [or such
a type of fermentation.  The quality of the rum, however, was far
superior to that previously produced.

The Ethers were about four times as high and the value of (e
rum, commercially, probably one thicd more than that previously
obtained,

Owing to a supply of tainted 10-gallon kegs which we olitained
as new, all our rum samples were spoilt and we have been unable to
ebtain commercial valuations on the rums produced in our CXpPEri-
ments, Small samples of the spint, as distlled, were taken Tor
analysis and we have only chemical data to go upon.

ExrerimesTt 13

This was to test an acid fermentation originating {rom sour
skimmings when introduced into the spontancous fermentation of
raw cane jiice,

Liquor was set up with the ‘ollowing materinls :—

A —Fermented Cane Juice, 157 lbs.

Acidity s 1L55 o'o

Sugars - - 1.20 00

Brix v Wisv oo
I3 —Dunder, 40 gallons.

lirix — 120

Sugars _— 45406

C.—Skimmiugs (sowred ). 20 gallons,
1V, = Midiesses, 10 gallons,

U ES — Y
Brix — T8
The composition of the Wash as set up was as follows t=—
Brix — 21.9
Sugars — 15,00

Acidity a5 0.637
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In the course of M davs the gravity only fell 3.0 Brix while the
Acidity had slowly increased to 0.93 oo, The natural yeiasts in the
ciane Juice had now been inlabited and it was evident that the wild-

veast of the cane can not eflectively erment a hguid with an acidity
aver 006 oo, An imoculation on the 8th day with a fermentation in
which the acid-resistent fission yveast was working failed to bring
about a good attenuation and 1t was therefore decided to add Lime
to neutralise the exvess of acidity,  On the 15th day the acidity was
reduced to 000 oo in thes way and in 4 l'.!d}'- the gr:twt:,. had Tallen
to 6.0 Dox with a total attenoation of 1553 Brix.  The hnal Acidity

stood at (.0,

The results of distillation were as follows -—

Charge. stitl Had Ths. Wash =072 rallons, Lbs. Aleohol
Retorts—28 Ths, H. Wines @ 12,8 o.. IR

Il

1 Lbs, Lo Wines o s 1235 uop. e o
Toal Charge 23,32
Yicld.

S0 1hs, Rum @ 598 o.p. = 21.499

31 1bs, H. Wines g 2001 o.p. = TR.87

100 Tbs, L. Wines @ 70,05 u.p. == 13,55

Giross Yield L6l

Deduct Charge 2332

Nett Yield Ibs. Aleohol 31,29
Ietuvns,
0.017 1. Alcohol per gallon
Gs.02 rallons Alcohol per 100D gallons
L2008 gallons PS5, per 1000 gallons
st gallons Rum 40 o. p.oper 1000 gallons
Liccovered Proof Spint per de gree Atienuation=0.74 v, 0
U2 o0 on Attenuation * Clmrgg

RKum Produced,
Alcoholic strength JLE o.p.
Acuhty o4
Ethers 123.2
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Experiments to test the most Favourable Con-
centration for producing Rum
from Cane Juice,

EXPERIMENTS 14, 15,10, 17, 15,

some of the most famous drinking rums have been produeced
from 1the whole contents of the cane juice without extracting any
sugar at all. Appleton Estate in 51, Elzabeth where the famous
“ Appleton” drinking rum is made operates in this way and a series
of experiments was started to throw Light on the matter,

In order to be able to compare the rums preduced n each ex.
periment it is necessary to prepare wines from the material itself,
or clse the resultant spirit will not be representative of the (ermenta-
tion 1t 1s desired to test. To do this wash was set up i duplicate
vessels.  In order to imitate the conditions that obtain on an estate
making rum only, molasses was added to the cane juice and dunder
to give the desired concentration.

Wash was set up at 22, 20, 17.5, 16.5, and 15 5 Brix, and the re-
sults are now given in detail,

ExrerivexT 14, Wast seT 0orF AT 220 Brix.

Materials.
377 Ths. Dunder.
1. 770 lbs. Cane Juie,
C. 24 1hs, Molasses,
A. Dunder.
Hrix — fi.030
Sugars - i
Acudhity — 1.5
B. Mulasses.
Total Sogars (Y
Wash as sel up.
Brix — 2 4
Total Sugars L5540
Acudity  — .20
Alcohol — 20

In 9 days the liquor had died down to 7.0 Brix with an attenpua-
tion of 15.2 Brix. '?lhr. mitial temperature was 206° C., this rose to
M° C., on the second day and gradually died down to a minimum
of 21.5, The initial acidity of 0.26 steadily increased throughout
and ended at 1.26 +. The dead hquor contamed.
(0.2] = Sugnrs
1242 % FProol Spirit*
Alcoholic yield on sugars fermented=4177 P.S.
P.5, per degree of attenuation={) 518
Acidity developed=1.0 s
Attenuation Charge equals 13.08 4 P.5,

# Thas result b undonbtedly 100 Jow v, distillntion resnlis,




e REPORT OF TIIE

L e — e

RESULTs OF DISTILLATION.

First DisTiLLATION.

Charge. still 616G Ibs =01 gallons,
1st Retort —_ 1061 1hs,
“nd Ketort —_— a1 lbs.
Total — 776 lbs=70.8 gallons
Yield,

1bs. Aleohol

01,5 Ihs. 1.. Wines i 62.9 u.p. = 15.78
245 lbe. H. Wines @ 6.5 o.p. = 18.25
Total Yield 4.0
Keiurn.
0.506 1bs. Aleohol per gallon
7142 gallons Aleohol per 1,066 gallons
12004 gallons PS5, per 1000 gallons
e 0 pallons Rum 40 op. per 1IKK gallons
[Lecovery 90,0 o 0 oncharge on atienuation. ]
SECconn  INMSTILLATION,
Charge, 3
Still=6068 1bs.=05.2 gallons.
1s, Alvoalial,
0.5 The, 1., Wines do G249 u.p. == | B
315 s H Wines g 6.5 o.p. = 14,325
Total Charge 1bs. Alcohol S
Vield.
o e um @ 5001 oop. = J2.2
2% 1lm, H. Wines (u 8.3 o.p, = 15.1
10y [hs. 1., Wines @ 8L.0 u.p. — Bh
8
Deduct Charge MO
Nett yield Ibs. Alcohol 318
Heturn.

01,487 Ibs. Alcohol per gallon
G136 pallons Alcohol per 1,000 gallons
107,51 gallons L8, per 1,106 gallons
Ti.5 pallons Rum 0o p. per LR gallons
[Lecovery=alb o/, ]

Kum Produced.

Alcoholic Strength S oop.
Acidity 114
LEthers 1267
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ExpenidesTt 15, Wasn set v AT 200 Brix
(1) Materials.
A, 320 1bs, Dunder

B. G662 1bs, Cane juice
C. 65 lbs, Molasses

A, Dunder.
Brix — 11.2
DUGArs — (.Gl
Acdity — 0492
C. Molasses
Thrix _— T0.8
Sugars  — a7
Wash as el up,
Dirix — 20.2
SUgAars — 16 6
Acidity — (A3

==

Fermentation was over in 4 days, Temperature rose to H" C,,
on the second day and fell to 23.5° C.. on the fourth. The Acidity
rose to (LO6, the attenuation was 17° Hrix and the wash con-
tained 15.30/0 Proof Spirits only a trace of Sugars remaming unfer-

mented.  * 'rool S]:ll.nt per degree of attenuation=0.0,  Acidity
developed=0.23 o/o.

(2} A second lot set up in a similar way gave the following
results :—

Materials.
A. 320 1bs. Dunder
B. 75 lbs. Molasses
C. T3 lbs. Cane Juice.
A —Dunder
" Brix — 10.7
Sugars - 15
Acdity — 094
B.—Molasses.
Brix — TR
Sugars  =— .
.;: —Cane Juice
Drix — 19.3
Sugars — 19,84
Wash as set up,
Brix -- .0
Acidity — (3
Sugars — 17.00

Fermentation ceased in 4 days, the temperature nising to 35° C,
on the second day. The Acidity only rose to 0.84 o/o.  Cnly 0,05 %
Sugars remained vnfermented,

* Aleabolie Yield on Sogurs fermented equals D927 I'.5-
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The Attenuation wias 158° Box and the dead wasi- contamed 1700
of Proof Spinit,  Proof Spint per degree Attenoation 004, Acidity de-
veloped =1L16,  The * Charge oo Attenuation=:13.1 /o ps. The yield
of Alcolol on sugars—1LIN p.s,

Distintarioxr REsuLTs.

(1) Charge. Stull 642 Ths, =64 gallons, Ale-ohol,
45 s H. Wines 0 152 o, = ..1.3'
1ok Mo, L, Wines o 45,4 ., = 2340
Total Charge o
Yeeld,
74.5 1bs. Rum (e 42.7 o.p. S S
48,5 s, HL Wines or 25,8 o.p. = 41.2
Lokr s, Lo Winess e 5303 u.p. = 11.5
Ciross Yield 3
Dieduct Charge 52,7
Nett Yield 458
Heturns,
D10 Ths, Alenhol per palion
LD pradlons Alealiol per 109K gallons
154, 1 el Dosnes 1S, prer LAKKT grs Hiagis,
11214 g dlons [um 40 Oy, et IREEY g'lll-::m:.
[ Hecovery 43 oo, 4.7 oo above ° Clarge
2) Charge. sStell HH0 fhes, =174 pallons, s, Aleohal,
44.5 Ibs. H. Wines an 25,3 o.p. - L
WiLD s, L. Wines 0 75,7 up. = 11.21
422
Yreld,
O [, Rum &0 43,5 o 1= 44,65
53.3 Ihs, M, Wines 258 o.p. = 2407
67 Ihs. L. Wones @ 741w $= .01
Caross Yield ii43
Deduct Charge 42,26
Nett Yield 3017
Iteturn,

1,70 Ths, Aleohol per gallon
B2 pallons Alvohol per LR rallons
155,58 gallons pos, per LD gallons
111.7 gallons Kum 40 o0 per 1D grallons
Recovery 92 o0 or 3.5 o/0 over ' Charge.’

Rum Produeed,

Alcoliolic Strength 42.7 o.p
Acidity 1.1
Ethers w4
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ExrErimuexT 106,
Wash set up at 17.5 Brix.

Materials
A. 320 lbs. Dunder
B. 349 lhs, Cane Juce
C. 71 1bs. Molasses.
A_D“H'd.ﬂi
Brix — 10,6
Sugars —_ ]
Acidity — 0.56
C_CEM -r“ifll.
Brix — 18.5
Sugars — 17.83
C—Afolasses.
. Bnx —_ 70,8
Sugars — 57.2
Wash as self up,
Bnix - 17.5
Sugars — 13.6
Acidity — 033

After 4 days the liquor attenuated to 20) Brix=15.5." The tem-
PerRture rose o H.5" C, Thehnal acidity was 3.51.

A duplicate experiment gave an attenuation of 156 with a final
acidity of .50,

The Svgars had been reduced to the merest traces 003 and (105
cent. in the two cases  [he Alcoliohic content was 14.4 and 14,58
per cent. PS5, Average 14,0 per cent,

Proof Spirit per degree nttenuation==.14
Yield of Alcohol on Sugnars fermented equals 107 ps
Attenuation * Charge’ =120 % ps

sTiLtaTioy ResunTs.

(1) Charge.
) 5 Stilt 717 lbs.==71.3 gallons.
1.5, Alcohol.
44 1bs, H. Wines (i 8.5 .. ) 2387
093 1hs, 1. Wines &) 53,1 w.ps == 16.79
Total Charge = S0.26
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Yield.
Al Ths. Hum ar 421 o = 1
47 lhs, M. Wines ur 246 o p - 2,50}
107 1bs, L. Wines at 825 u.p = B R3
Laross Y oeekd 7m0
Deduct Charge Rt
Nett Yield 37,60
Helurn.
0,527 ths, Aleohol per gallon.
M4 gallons Aleolwd per TOKD galloos,
PhGas gallows VS, per Bt gallons,
A1 gallons Ram 40 oop, pec LIKKD gallons,
Recovery 80, or 95 % unider charge,
(2} Chare.
Sl SEd s, =001 galloas.
Lbs Alcoho.
47 1bs. H., Wines (e 24.4 o, £ el B2
A Jhs, 1. Wines e 810 up. Kl
Total Charge REEE
Vield, g
52 1bs, Ium i 42 o.p. i,
A3 e L Wines @i 252 o 171
$a.5 10 s L, Wines af 740 wp. s 11.52
107
Dedluce Charge IR
MNeit Yield 3223
Heturn,

0,554 1h= Alcobud per gallon
s pallons Alcobol per LI pallon-
L2208 pallons LS peer 1000 gallons
v pallons Hum HFop, per LKA gallons,
[Recovery 55 2% or 525 umler the attenuation Charge. |
[epme produced,
Alcoliolic Strength o=t o

Acidity — 4.5
Ethers — k4
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ExrEmiMENT 17.
Wask set up at 16.5 Drix.

"nl'.-.ﬂ'.rrmh A, B.
330 1bs. Dunder (1) 320 1bs. Dunder (1)
ﬂll.h Cane Juice (2) T151bs, Cane Juice (4)
. 7 bz, Molasses (3) 1 1bs, Molasses (3)

‘1 Dunder,

Pirix — 11.3

Sugars — 0.0

Acidity — (833
(2) Cane [uice (A.) (D D5.)

Pirix — 10,83

Tatal Sugars
(31 Molasses,

Sugars —_ hi 2

(4) Came Juice (B.) (D, 13.2)
Total Supars 16,13

Wash as set up.

A. i,

Brix — L6 — 16.5
Acidity — 033 et .34
Stgars —_ 14.2 p— 10097

The difference between the Supar content of the comparative
Experiments is very striking. Although both were set up at the
same pravity, one contains 14.2 of sugars while the other only 110
per cent.

The Cane Juice used in A, was fromt Secedling 13 15 in a very
and pure state with only 3% of nonp- Sugars in the total Solids,

wEl-r: B. was set up with impure juice from seedling D). 132 with 11
a/o of non-Sugars.

This is an illustration of the fallacious conclusions deducible
from the use of the Saccharometer in Jamaica distilleries if no ae-
count of the Sugar content be kept.

A. The liquorattenuated to LY irix 1n 4 days, with a maximum

temperature of 35.5° C.
The acidity rose from (L35 o 0.563 ; attenuation 146 Brix,

The dead liquor only contained 00MY o/o of Sugars amd the
Alcoholic strength was 1357 oo PS5, Charge on attenuation=—
128 oo P5S. roof Spint per degree attenuation==0L4935  Yield of
Alcohol on Sugars lermented =00 ; Acidity developed—I.18 o o,

The Rum peed was as follows -
Alccholic btrtnglh 40.1 o.p.
Acids 12.0
Ethers — 209 .8
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B. This liquor aticnuated rather more quickly than A and
gave a final attenuation of 13.4 Dinix.

© The Acidity rose from 0039 o 00 and the dead wash contained
122 oo Proofl Spinit.  Charge on attenuation=11.14 oo P.5,

Proof Sparit per degres Attenuation =091, Acidity develogped
=20 oo, Only a trwe of Sugar remained unfermented. Alcoholic
yield from Sugar=1.11 I".5.

The Rum produced was as lollows

Alcoholic Strength 404 o.p.

Acids — N 1
Ethers —_ ] WY

KEesvLTs 0F LHSTILLATION,

Crhas gre.
SLll==033 Ths=02.7 gallons,
Lbs, Alcohol,
11 Iha, H. Wines @@ 20.1 = 25.0
1nd 1bs L. Wines g T0.1 wp. = 114
Total Charge == B LR
¥ield,

i Ths. Hum du 0.4 ap, = 405
27 1bs, H, Wines §¢ 16.3 o.p. == 15.5
0y s, L. Wines ¢e 758 u.p. = 10.3
Ciross Yield e 7.1
Deduct Charge = S6.4
Nett Yield = T

Return i
UL Mo, Aldcohol per gallon
G1.74 gallons Aleohol per 1LAKN gallons
1.2 gallons 'S, per Lk gallons
A pallons Rum 10 ap, per 10080 gallons
[Recovery 88.7 o0 ar 240 ofo under * charge.']

Exveriaest 1A,

1Wash sed wpont 155 Brix.

Materinls
G s, Cane Juice A,
A= Ihe, Dhander 13,
aa s, Molasses C,

A. Cane Juifce,
Frix 145

Sugars L LY
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B. Dunder,
Brix - 1.8
Sugars - (.21
Acidity - 1.03
C. Alolasses.
Sugars -— 57.2
The Liquor as set up was as (ullows :
Brnx — 15.5
Acidity — 0.40
Sugars — 0.26

It attenuated in four days to 2231 Brix e¢qual to an attenuation of
122 Brix. The Acidity rose from (.40 (o (153 per cent.

The maximum temperature recorded was 34" C.

No record of the Aleoholic content was obtained owing to an
accident to the sample reserved for analysis.

The results of distillation were as follows :

Charge.
still 564 1hs, =5t gallons.
Lbs. Aleohol.
32 lbs, H. Wines @ 6 o.p. = 16.8
M Ibs. L. Wines @@ 58.3 u.p, = 18.2
Total Charge e 35.0
Yield,
42.5 lbs, Rum = 41.4 o.p, = J1.6
3425 H. Wines {m 23.0 o.p. = 20.3
88 1bs. L. Wines @ T4 1 u.p. = 10,5
(ross Yield — 624
Deduct Charge = S
Nett Yield - 274
Return,

(.49 Ibs. Aleohol per gallon
G174 1bs, Aleohol per 1000 gallons
108.2 lbs, M5, per 1 (KK} gallons

[Recovered Proof Spirit per degree attenuation 0,5839],
Attenuation charge—100 njo P.5,

Rum Produced.

Alcoholic Strength 4ld op
Ethers not determined,
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Summary of Experiments on Initial Gravities.

1. The highest efficiency of alcoholic production 15 obtained at
low settings of about 10 o/'o sugars i the wash,

The largest recovery of rum per 1,000 gallons was obtained
with |H]III]-I aet up oat 20 Brix with 16-17% sugars,  In two experi-
ments recovenesof 11209 amd 111.7 gallons of ram from 1N gallons
witsh were obtamaed or 1.7 and 307 respeetively over the British At.
tenuation Charge of 1% ps. [or every five degrees of atlenuation (1.,
for every reduction of (L03 in specilic gravity), Had the same amount
of sugars, however, bheen set up at a standard of 108, these expen-
ments indicate that 250 more Rum would have been obtained.

3. Under the conditions elitaining in these experiments the pro-
duction of alcohol rose from 106 o5, per unit of sugars fermented at
20 Dirix to L1 prsoat TGS Brx, The liguors inevery case died down
with a mere trace of unfermented sugars onlv Thus, while the Proof
Spirid obtained foon HRY parts of suears was only 70.8 at 227 Brix, it
rm‘- to 07 and Lodat 20 Bk, 1077 at 179.0 DBnixand 1119 at 16.5

brix.

4. The results of distillation were [airly good and in the case of
the 20 Drix experiments decidedly good for a Jamaca Pot Sull,

A Table of the comparative data is now given ;:—
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Experiments with Sour Skimmings,

A pradational series was carned out 1o test the effect of wsing
sour skimmings as an ingredient of the wash at four difierent gravi-
ties, viz :—22 T 200D, 10°0, 155 Brix, The results were as follows :

A—Wasn Sz ve AT 22° Drix.

Materials used

A, 872 lbs. Dunder

13, 536 1hs Cane Juice
C. 161 s, Molsses
1, 02 b= Skimmings

A. Dunder.

Brix 1005

Acidity — Sl

Sugrars -- LXNR
C. Muolasses,

Dhrix - 7.0

‘Total Sugars 6,0
[). Skimmings,

Brix — AT

Sugars - 1.30

Acudity — 124
Wash as set np.

Pirix — 220

Sugrars — 15.63

Aewdity — 1L57

Aleohol - 070

The wash died down in 5days at 6.8 Brix with an attenuation of
152 Brix. The Acidity had increased to 005 and on standing for
four days longer increased to 1,21

The wash as dstilled contained 1.54 % of supgar and 13.73 % of
Proofl Spint.  Attenuation Charge—=13.1. Prool Spirit per  degree
atlepuation (LKL Acudhity developed (b64%  Yield of Alcohol upon
Sugies=—al.0'% of theoretic maxpymuem,

DisTiniaTion REsvLys,

Charge. Stll G223 Lhe, =t 6 gallons Lbs. Alcohol
1o [hs, L. Wines &0 815 u.p. . B0
25 lbs. H. Wines @ 5.3 o.p. == 15.12

Total Charge 23.62
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-

Yreld.
30 Ibs. Rum @@ 40.7 o.p. = 2216
30 ibs. H. Wines (@ 25.5 o.p, — 15.85
103 Ibs. L., Wines g 60.4 up. = 14.58
Gruss Yield 55.62
Deduct Charge 2362
Nett Yield _HE.EI_J'
Heturn,
L5258 1bs. Aleohol per gallon
6.5 gallons Aleohol per 1000 gallons
116 5  gallons Prool Spirit per LK gallons,
83.2 pallons Rum ﬂ.il per LK gallons
[Recovery 840 % or 11.1 % under Chirge, ]
Rum Produced,
Alcoholic Strength 40, o.p.
Acids - 14 4
Ethers - 128.7
1% Wasn ST ur AT 21" Brix.
Materials Used,

(1) 400 Ibs Skimmings

(2} 400 Ibs, Dunder

(3) 173 lbs. Molasses
65 Ihs. Waiter,

(1) Skimmings,

Brix — a4

Total Sugar it

Acidity - (L)
(2) Dunder,

Brix — 8.7

Total Sugar 42

Acidity - o
(3) Molasses,

Brix — 18

Totul Sugars T

= The Wash as Set up contained 12,12 o0 Sugar with an acidity
of 049 ofo. After 10 days it attenuaied to U6 Bnx, equal to an
attenuation of 10.4.

The temperature rose (o s maximum cf 27,5 C. on the third
day and dizd at 215 C. The fmal Acidity was 08, The unfer-
mented Sugar amounted to .13 oo, and the Alcohol produced 1o
1043 ofo P.S, equal to LIS per cent, Proof Spirit per degree At
tenuation.  * Attenuation Charge’ equals 8806 /o 105, Yield of Alevhol
on Sugar fermented —84.3 v/ of theoreti maximum,
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ListiLiaTtion HesuLrs

Charge.
Still 563 ks, Wash=51.4 gallous.
Alcohao! 1hs
20 Ihs, High Wines @ 15,8 op. = 15.01
17 Ihs. Low Wines o 52,1 u.p, = PRI
: . Total charge 2020
“reld. :
305 Ths, Ttum @ 39 o = 2218
31 s, H.Wines (e 9.8 o.p. = 16.171
A Tbs, L. Wines o 5001 wp. = £ (X5
Laross Y ield = 4.2
Deduct Charge — 225 il
Nett Yield —— .36
Feturn.

0447 Ths. Aleohol per gallon
B pallons Alcohol per 10 pallons
8.7 gallons Ps. per 1,000 gallons
T0.0 gallons Rum 40 o.p, per 1,000 gallons

[Recovery 9468 or 11 ofo aver * Charge.”
The Rum produced was as follows ;—
Alvoholic Strength L ofo Pus,
Acidity — 17
Ethers — L35

C., Wasn sSe7 vr ar 19° Drix.

Materinls.

A4 s, Dundder.
139 hs, Molasses.
176 ks, Skimmings.
162 1bs, Cane Juice,

}
}
|

(1
(2
(3
(4
(1) Dunder,

rix —

lotal Sugars

Acidily -
(2} Molasses.

Bnx —_ Gy
Total Sugars 66.6

. -

i 7 S
[
1
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(3) Skimemings,

Hrix — 8.7

Toual Sugurs 154

Acidity — 1.24
(1) Cane Juice.

Total Sugars 15

The wash as set up at 18 Brix contained 158 oo of Sugars
with an acidity of (L5 o'o

In 6 days the hquor had died down at G.8 lirix with an acidity
of 081, The Attenuvation was 12.2 Iinix. The dead wash comtained
15.25 per cent of Alcohel as I, 5. equal to LI per degeee Attenua-
tion.  The ‘Charge’ on Attenuation is 10.3 o/o PS5, Some Sugar
((L52 oio) remained unfermented. The acidity developed equalled
B35 oo, Yield of Alcohal on Sugars [ermented =77% of Theoretical
Maximum.

Resurts 0F IMSTILLATION,

Spirit recovered =0.0603 Ihs. Alcohol per gallon.
<37 gallons Alcobiol per 1,000 gallons,
111 08 gallons PS5, per L0 gallons,

T:h3 gallons Rum A0 o.p, per 1LOKD gallons,
[Recovery 83.8% or 8% over Charge. |

Rum Produced,
Alcoholic Strength  1349.0 o0 PS5,
Acidity — 21.6
Ethers — .5
B.  Wasii Ser ur ar E:-.'r STES
Materials.

191 1bs. Dunder
103 1bs, Molasses
201 1bs. Skimmings
530 Ibs. Cane Juice (Sour)
30 1bs. Molasses Water.
Wash as set u{!.
Tix

— 15.5
Total Sugar .70
Acdity — (e
Alcohal ?

Wash died in 2 days with an Attenuation of 107 Brix and an
increase of acidity equal 1o 0.13%.

The samples of Wash taken for analvsis were unforfunately
spoilt through inperfect presecvation.  From the Dunder it is es-
timated that the dead Wash contrined 1815 of unfermented Sugars,
'Charge’ on Attenuation=48.4% P.5. Materials had evidently fee-
mented before being set up.
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BEst'LTs oF DHSTILLATION,

Clharge,
T0G5 Lhs. 1o Stll— 60 pallons,
L.bs, Alcobul
2.0 1lm H. Wines (i 226 a . == | I
S5 Mbs 1. Wines @ V4.1 u,p. = 105
Towl Charge A
Field,
b [bs, Ko e 4050 o, —— a4
l".".E s, H. WWanes @0 102w, = 156
10O b=, L Wines (@ 650 ap. - 16.7
Ciress Yield fa.2
Dveduct Charge S0.5
Mett Yield —— o4
Relurn,

30 gallons Alcohol per gallon
P peallons Alccduel peer 1KY gallons
12256 pallons NS, per 1IN0 galluns
Be,d gallons Rum 40 op per 1,000 gallons.

Ium Produced.

Alcoliohe Strengtl 409 ap.
Acidity o i
Ethers — 1335
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Dunder Series.

A series of 16 expenments was cammied out to test (a) the effect
of wsing Dunder of vaioos concentmations and (b) the compaiative
wesults from vsing ow own dunder and that from o typical West-
moreland distillery (Mesopotamin, |

Dunder was wsed at vanoons concentmtions from 2360 Brix to o
minimum of 1000 Brix, The results of the individual experiments are
now given i—

A, Duxpee av 236 Bai,

Materials.
(1). 434 1bs. Pupder at 236 Bax.
21, 319 1bs. Cane Juice,
3. 30 1hs, Molas-es,
(4), 300 b=, Skimumings,
(1) Dharecler.
Birx - b |
Total Supis 1.81
Aciddity - 1,75

(2} Cane fusce.

Brx - I7.1

Total Sugirs 15.15

Acidity — 024
{3) Maolasses.

Brix - ty .

Total Hugms Fifi 1

{4) Skimmings.

Dirix —
Votal Supars
Acuhity —

Liquor as sei up,

Brix — SLURT
A-I:idi[_'l' _— PRI i
Total Sugars &1 iro

The liquid attenuated in 8 days §.1% Dox 1o LOT

The dead Wish contained (L6 Sugars, 184 ofo Acids amd 0.1 0,0
Alcohol as Proof Spiat. The "Clarge’ oo Atlenuation would be
7.87 ofo P.S.

ot E
y ik =

Y
4
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HesvrT oF INSTILLATION,

1 pallon vielded 0,293 1bs. Aleohal,

1000 gallons yielded 37.52 gallons Alcohol
1000 pallons yvielded 63,75 gallons P 5.
LMk pallons vielded 47 gallons Kum 400 o,

This result was obtioned ona small charre, abowt ; only of the o
dinary charpge [or the Stol aod e clearly aliormal,

Num Produced.
Alcoholic Steength 138,2 oo P S,

Acidily = 124

Ethers - 172 5%
Dnader Produced,

Hrix —- Li.0

Total ST 75

Acidity = 1.55

_H-. Disuvuk AT AP Diix,

Exerrivest 1.
Materrals wsed.

(1), 474 s, Dunder 2002 Brix,
(2] 425 lbs. Cane Juice,

L 136 1he, Shrmmangs,

{4). 75 [bs, Molasses.

Com position of Materiais,

(1} Dunder.
Brix —_ 2.2
Total Sugars ot
Acdity — 1.0
(2} Cane [uwice,
Fhrix - 1.5
Totil Sugars 1i.n

{.]] Ekrm II'IJ.H:';!'...

Brix - S.05

Totil suriars ey |

Aculity — (X
(4] Afolosses,

Brix - R H

Total Sugars L. L
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“The Wash as set up was ns follows ;—

Brix *  -- a0
Total Sugars 13.6 o/o
Acidity — 067

In four daysthe liquor atlenuated ta &0 Brix with an .|"!|.|::-|:Iu
78 plo and a content of 1208 oo Alcohol as Proof }Ir'lh,-.
Charge on Attenuation would amount 10102 oo P8 e uni'cr—
-mented Sugar amounted to 1.5 oo, Proof [Spirit per degree Atteny.
ation==1.002,

REsuLts oF DNSTILLATION,

635 gallans Alcohol per 1A gallons,

1113 gallonz P, 5. per 1,000 gallons,

0.5 galloos Rum 40 o.p. per 1K gallows.
Recovery 820 o/o or .1 oo over Charge.

[em Produced,

Alcoholic Strength 43 o.p,
Acidity = 16.8

Ethers —_ i3
Exremivent £ Duxper at 2000 Bnx,
I Materials,
(a.) 418 lbs, Dunder at AF By,
(b)) 414 Ihs, Cane Joice,
e} M Ibs, Skinimings.
(ih) 1L Il Molasses.
fa.) Dwncder.
Brix — Uik
Sugirs —_ 257
’ Acdity — 16
[ () Cane [nice. -
Bnx - N0
Sugars — 185
fc.) Skimmings
Brix — Hal
Eus_i.r:l. — 4 |
Acity — .75
fd ) Mulasses
Total Sugars ild
Wash as set up.
Brix — 19,2

Total Sugars 11.5
Acidity 073G
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The liquor attenuated in 7 deys to B4 Brix=108 attenuation,
After w further five days, an attenvation of 110, Brix was obliiped
with a final acidity of 003

The Wash as distilled contained 1013 oo of Proof Spuit end
1.1 oo of unfermented Sugar, PP 5. per degree attenuation=00%

HEsvnTs oF [hsTiLLATION,

aad gallons Aleolol per LI Eallons.
3.0 gallons P, 5, per gallons,
B9.2 gallons Rum 40 oo per gallons,

Hecovery = 3.6 0o or 4.5 0o over “charpe’
Run Praduced,

Alcolwlie Strengih 5370 . &,
Aciduy, o o3
Ethers. 1705

Exrewisvest 3. Dusper AT 900 Buix,

Materals,
(a) 418 Ihs Dunder st 0.0 Brx,
(b} 651 Tha Cane Juice.
fe) A7 Ths. Molasses,
Mo skimnungs were usosd.

(.} Dunder.

Brix - 1)
Acidity - 1.7
Sugars — e b

(L) Cune Juice,
Supmtrs — 14.5

jc.) Aloldsses.

Bugars -_— 1.4
The Wash as set up was as follows
Brix —_ L.
Suprars -— 1144
Acudity = il

The liquor attenuated in 2! davs to 6.5 Brix with "an Acidity of
0,57 oo and contamed 1162 oo Alcohol as Prool Spara.

The Sugsr unfermented was (010 o0, The *charge’ on Attenua:
ton Equals Bt oo of Prool Spant.

Prool Spint per degree attonuatioon .40
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Resvrts oF IDNSTILLATION,

5l.8 gallons Aleohol per 1,06k gallens

0075 gallons PS5, per 1,000 gallons

.2 pallons Rum 40 o p, per LW gallons
Hecovery 75 ujo, 14.4 under charge.

Rum Produced.
Aleohalic Strength 140.5 p.s.
Acidity : 14.2
Ethers -- 1515
C. Duosper ar 1F Brix,
Materials,

A, 43 1bs. Dunder
B, 452 lbs, Cane Juice
C, 61 lbs. Molasses
D, 230 Ibs. Skimmings

A—Dunder,
Brix — 19.15
BIE  — 1.61
Acdity — 1.55
B—Cane Juice.
Sugars — 17.5
C—=Molasses,
Sugars = —- 66.06
D—5kimmings,
Brix — 12.6
Acidity — T
Sugars - 1064
The Wash as set up was as follows : —
Brix — 20,00
Acidity — (L5
Sugars — 15,3 o/o

In two and a hall days the lipuid  hail died down to a gravity of
6.6 DBrix indicating an Attenuation of 134, The Wash was not dis-
tilled until 4 days after the attenuation had ceased, whereby the Acidity
increased from 0.77 to LSS oo,

The Wash as distilled contained 068 ofo of wvnfermented Sugars
and 12.7 ofe of Procf Spirit,  Charge on Attenuation 11.4 ofo P.5. Proof
Spirit per degree Attennation 0.9535.
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Resvrts oF DISTILLATION.

Per 1,000 gallons distilled
64,16 gallons Alcohol
1194 gallons P 5.
#5.3 gallons Rum 40 o.p,
Recovery. 47 o'o over Charge on Attenuation, and 94 ofo of total
spirit in Wash.
Rum Produced.
Alcoholic Strength 143.0 p.s.
Acidity _— 16.8
Ethers — 6.4

D. Dunper at 15 Brix.

Exrenimext 1.
Materials.
A 4M s, Dunder
B. 450 s, Cane Juice
C. 197 lbe, Skimmings
D, 15 s, Maolasses

A, Dunder.

Brix — 15.0
Total Sugars 0.5
Acidity  — L6

B, Cane Jurce.
SupEars —_ 165480,

C. Skimmings.

SUEATrs - 590,

Acudity — (it o'o
D. Molasses,

Sugars - 66.6%

The Wash as set up was as follows :(—

Prix — 2000

SUEars —- 13,54

Acudity —_ 0.5

In 3 days the liquor died at 9.2 Brix with an attenvation of |I_].!‘.-
The liquor stood lor two davs longer during which time 'the acidity
increased 0,24 oo to LIS The Wash as distilled contained 11200
of B.S. and 0.07 o/o Sugars remained unfermented, The charge o8
Attenuation amounts {o U.29 ojo Proof Spint.
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DisTicraTion Resvnrs.

78.33 gallons Aleohol from 1,000 gallons.
1024 gallons P.5. from 1,000 gallons.
73.0 gallons Rum 40 o.p. from 1,000 gallons.

Recovery 91.25 o/o or 11 oo over ‘Charge on Attenuation.’
Rum Produced, .

Alcoholic Strength  140.6 P.5,
Acidity — 0.6
Ethers — 1025

v DospeEr at 157 Brax.

ExprEnimexT 2,

Materials,
{a) 400 1bs, Dunder
(b) AN Ibs. Cane Juice
{c] 442 Ths, Skimmings
{d} 136 lbs, Molasses

(a) Dunder,

Brix — 15.0

Sugars - .50 oo

Acudity — Li2 ofo
(b) Cane [urce.

SUgArs —_— 150 o/o
()] Skimmrengs.

SUEATS — 1.72 0’0

Acidity - 0.82 oo
(d) Molasses.

Sugars — 714 ofo
The Wash as set up was as follows :—

Brix — 19.0

Sugars — 12.5 o/o

Acidity — 0.86

In 6 days the liquor had attenuated to 9.8 Drix with an Acidity
of 1.29. It was left for 4 days belore being distilled, the hLnal pro-
duct sent to the Still being as follows :(—

Brix — 0.6
Attenuation 0.4
Acidity — 1.46
Alcohol — 11.08 P.5.

Uafermented Sugars 1.24
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ResunTs uF INSTILLATION,

Prer 1AOCH gallonns dasd il e
G250 prallons Aleohol
105 gallons Pus,
i1 gallons Hum 440 o.p,
Charge on allenuntion S07 rallons p.s,
Huecovery Ua.b oo

Rum Prsluced,
Alcoholic Strength 14105 s,
Acidity —- i
Eihers —— 11,8
E, Dvxper at 1F Buwix,
Esrerneext L.
Materials.

A, 4 Lhs, Dunder

I, 519 1bs, Cane Juice
C, LG s, Molasses
Mo skimmengs,

A—Dunder.
Brix _— 103,101
SUEErs S (72
Acidity -- 1
B—Cane Jiice.
sugnrs — 16,13
C—Moliagses,
b | NESTE 13 - P85 di

The wasl as set upr was as follows

Brix A
Total Sagzars 1.4

Acnhuty — LXR
Alrokial —— (4

Alter 4 davs 1t attenmates] to LY Brx, attenuation =167, with
an aculity of (58 amed Iaabal Proal Sparit.

'Tl"l{" E-ng.l.:l' reantaiained] ||||r-|"|||'|-;_'||l-r|'| Walk I'].“_ :|'|-|'_"r ek ['[l'{'f
ot per degroee Atlenwalion [0,

The Clumee ofn altestatpon 5 1407 10 whely  the |'_||;|gi.:|?='|
aleahiol o the |||I'|_|:|j||. s =¢L up muyst be added, bringing it to 142
percent P35,
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HesuLts oF IDIsTILLATION,

Vield per 1,000 gallons Wash,

78.3 gallons Alcohol
132.0 gallons P.5.
4.3 gallons Rum 40 a.p,
Recovery 88 per cent., or 7 0o under charge on attenuation,

Rum Produced,
Alechelic Strength 1304 PS5,

Acidity 4.5
Ethers T4

E. Duxper at MY Brix.

ExrEriMext 2,

Matevinls

= (m) 400 1bs. Dunder
(b.) 711 Ibs. Cane Juice
(el 71 Ihs. Molasses,

(a) Dunder,
Brix — 10,45
Total Sugar R
Acidity — 1.2
(b} Cane Juice,
Total Suprars 16,057
ie) Mulasses,
Total Sugars il4
Wask as set up.
Birix — 19.0
Tolal Sugars 15,
Acidity — 042

In three days the Wash atteneated 1506 Dnx to 34, Tt was
elt for four days belore being distilled duving which time the acidi-
ty increased from 054 1o 070 o/o, The Wash as distilled contained
025 per cent. of vnlermented Sugars and 1.2 per cent, of Proof
Sparit.

ReEsuLTs oF IMsTiLLATION,

Charge of 5till 57.2 gallons.
Retorts 34.58 1bs. Alcohol.



114 REMORT OF TIHE

e — ee—— e —

Iveotery.,
Fum -— Ss000 s, Aleohol
H, Wines — 17.050 s,
.. Wines — 747 s, |,
Total (g
Deduct Charge M.38

MNett Yield 25 441 1hs. Aleohinl.

Vield per 1,000 gallons Wash,

G206 gallons Aleohol
LT gallons LS,
75 gallons Kum at 10 op.
[Recovery 77 0'o of Alcohol in the liquor at 15.6 0o undet
Charge on Attenuation,

A poor result Trom the Stll

Rum Produced.,

Alcohol Strength 11006 PLS,
Acidity — 14.4
I thers — 119.7.
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Expemivests Wirn WertaoreLasy Desoew,
Through the kindaess of M, Dercival H. Geeg of Mesopotme
a supply of Westmorsland Dunder was obtained with which thiee
Experiments were carried oul.

WEsTvoRELAY Duvper MNo, 1.
Materials.

Ao 1KY s, Dhvander,

[, 100 The, Cane juice.

C. 310 Ths, skimmings.

L, 14 Ihs, Molisees,
A, Dunder,

irix —- 15.2

Total Sugars [

Avidity — R
I}, Cane Juice

Total BHugars 10,43
C. Skimmings.

Total Sugars 1.054

Acidhity — 0.74
1. Mudasses

Total Sugars GGG
Wash as sef wf,

Birix - 10

Total Sugars 15 (0%

Acility — IRLE

T iquor attenuated 06 ) Brix in Tour daovs weithoan Saeadiny
of LIG.  Duriog the three Tollvwing divvs fermentation still persistel
s the ligquor Tmadly dicdd ot 61 Dirix with snaeidiny of 123, The
eheied iequor contivmed 0605 o o of unlermented Sougars aoned 12068 per
cent, of Prool Spirit.

The charge on attenuation amounts to T of% ps Pooal
spirit per degree attenontion-—003552. Acidity developed 0025 per
Ceit. i':l'ﬁui{:ur'_l.: al Alebholic production on Segar fermented 26 0 0

WestaoreLaxy Doxper,
ExreEriMEST 2,
Materiels,
(i) JWHY Ths, Dander
ih.y  ®5) Ihs, Cane Juice
fe) 3 s, Molasses,
Mo Skimmings were used in this Experniment,

A. Dunder.
Birix - 15.2
Total Supars 087
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117

{h.} Cane Juice.
Total Sugars 2
o)) AMuolasses,
Total Sugars 6.6
Wash us set up.
Brix — 14,0
Total Sugars 16.17
Acidity — (L34

In four days the liquor attenvated 16.2° Brix, with an Acidity
of .78, The dead liquor contained 0.2 Sugars only and the

Aleoholic content equalled 1404 per cent, of Proofl Spirit,

1 his

indicatesan efliciency of 77.2 per cent. in Alcoholic production from
the Sugars [ermented.  The Charge on Attenuntion is 130 oo P.S.

Proof Spirit per degree Attenuation (L8660,
WesTmorrLaxp D b,

EXPERIMEST 3,

Materials,
(a.) 202 lbs. Dunder
(b.) 638 Ibs. Cane Juice.
(c.) 40 lbs, Molasses
(a} Dunder.
Prix — 15.2
Total Sugars 0067
Acidity —_ 2.8
(b} Cane Juice,
_ Total Sugars 19,23
le) Molasses,
Total Sugars 1,03
Wash as et up.
Brix - 11000
Total Sugars 155
Acidity — UAEL

The wash died down in 4 days to 3.4 Box with an Acidity of
(85, The wash as distilled contained 0.28 of sugars and 126 per
cent, af Proof Spirit.  This represents an elliciency of 724 in Aleohol
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production.  The charge on attenuation demands 13.1 o/o of Prool
spirit.  Proofl Spint produced per degree attenuation equals 0.30 00

There 1s therefore reaszon to conclede  that the analvtwcal fpuore
of 120 oo 5. in the dead liquor is incorrect and that the true
Alcoholie Content of the liquor as sent (o the Stll was in Exces
on this amount.

The rums produced from these experiments with Westmaoreland
dunder were low in Fthers 77,774 and 77.4 in the three series respec
tively, The conclusion drawn [rom these results was that the mere
fact ol vtibising the dunder denived [rom another distillery would oot
appreciably affect the rum producible from materials fermented o
the usual way.
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Part V.

T -—

Report on the Manufacture of Jamaica Rum by
Charles Allan, B.Sc,, Fermentation Chemist.

As a preliminary to investigating the conditions of rum manu-
facture | visited in the end of 1903, and during 1M, a numbzr of
estates as representing the manufacture of the various grades of rum

uced in the Island. I spent December 1903 at Cinnamon Hill
tn 2t James and the following January at Denbigh Estate in
Clarendon. On those estates | made mysell arquainted with the
process of making what is called "Commaon Clean” rum. In Febru-
ary I went to Trelawny, and making Cambridge Estate my head-
quarters | endeavoured to become fa miliar with the methods adopted
in the manufacture of Flavoured Rum.

Afterwards 1 made short visits to the estates in Westmoreland,
St. Catherine and St. Ann.

From those visits I learned the methods followed on the estates
and obtained a general idea of the problems which had to be faced
in making such an investigation as [ had undertaken.

The first and one of the most interesting problems which had 10
be solved was what constituted the difference between Common
Clean rum and the high flavoured ram known as * German Rum.'

The prevailing idea seemed to be that the tlavour of those rums
was due to the essential oils in the cane, and the [act was put
forward as supporting this theory that all estates, with one exception,
which had been successful in producing this class of rum, were
narthside estates and rmtooning estates,

On comparing the methods ol manufacturing Common Clean
and High Flavoured Rum one could not but come to the conclusion
that either the round about process used in making High Flavoured
rum was unnecessary, or the theory that the Flavour was due to the
essential oils in the cane was at fault.

On returning from visiting the estates two samples of rum were
sent to me Lo the laboratory from a northside estate with the re-
quuest that | should find out by analysis the difference between the
samples, as one sample had fetched a considerably higher price than
the other. The sample of higher value was from the 1eu}fum.=, the
other sample from the previous crop and wis an average of what
the estate had formerly produced.
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The analvses wlhich were interesting and have proved of rop-
siderable importance wers (—

|
In parts per B of absolute aleohol,
- - Aleaholie
Sample | Ethers, ,—"wuht}-,! Aldehvides, | Furlurol. Strength.
| | I
i i
1903 | 3449 | 216 | 115 45 1 3R % O
1 alod 1 60 ‘ CERF 1 as %00

[ —

The only marked difference in the analyvses of these samples was
in the compound ethers and  in the acidity, Tt seemed  fighh
probzble, therefoze, that the enchanced value of the 104 <ample was
due to the increase an the compound  ethers which  amounted 1o
L6535 parts per 1 HRN ol absolute aleobol,

Analvses of a Lirge number of rom samples were made and
comparison of the data will clearly shiow the llavoured rums |If’ﬂf
a much higher compound ether content,



JAMAICA SUGAR EXPERIMENT STATION, 121
i
Per 100,000 parts abs, Alcohal.
Parish. =
Ethers ns Acidity as Acetic

Ethyl Acetate Acid,
at. Andrew 2HT.0 oo
} 2000 474
o 200 2 2175
iy 2240 H31.3
St Ann 0GR () 7.2
St. Catherine 20010 a33.0

oy b i NN
Clarendon e | 867
4 I YR 2 2.1
" | 14 A0 g il
o 285 15,6
e aa2.40 g A1
= al7.44 4 8

% 327,36 19,70
. M H 17.3
- 2Ri.5 32.8
7 942 (18 1.2

o g 11 HEFY
e 10030540 121

St. Elizabeth 204,16 0,150
Trelawny 792.0 28 5
" h0.9 24 0
i 132000 34 .4
n I ik2ies 144
" | a74 40 434
“ 1 1,972 7.2
1 1,000 4 .
" | X417h 4.4}
X 2 7o g W1
o 415340 120
b ) =i
1 P 1 165, =
“ Rit2 4 BEr
-, 1.126.4 HAY
e ST 114
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Per 100,000 parts abs, Aleohol.

|
l
Parish. |
I Ethers as Acidity as
- Ethyl Acetate. Acetic Acul.
I
Tielawny (Continued). 985.0 06
i ' 1,254.8 1210
" L Eo0.96 25 8
L i 1,0735.6 144
. | 14086 4.8
|
St James. | IR0 a84.7
w - J30.6 ol
n 7730 4.2
i ' | 14620 169.01
L ' BGE 0 288
ve 44,06 216
e 3104 ah.0
b 492 = 312
“ GRS ' 312
Westmoreland., 209 16 a1 6
u | 2n0.2 16.0
= : I 214 .4 8.3
L | 2.6 104
H 455,49 i)
" LR 11.5
- E 2001 21.0
" : 2 2 27.0
” | HIRT 20.7
“ 370 - %)
m | 24 00 .7
“ . 8.2 h.8
s | LAY 7.7
* ' 220.5 il o
i Z S80.7 48.8
. ' 565 - _2LY
" 4605 20.17
. | 453.0 1014
o | A73.46 19.0
1k K50 | 1640
" ' 401,28 ' 32,80
I
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From the above list the very high Ether content is more stiiking,
but the variation from the lowest to the highest is the most note-
worthy [eature,

Taking a general view of the rums produced in the Island, as
grouped under the dillerent parishes, it will be observed that the
parishes which are noted for the high priced rums lead easily in the
amount of Ethers produced.

Trelawny comes first while Westmoreland is second,

High LEther rums are net confined to any one parish but, with-
out exception, wherever a rum is found which contains over 10K

parts of Ethers that rum invariably commands a high price in the
market.

The evident conclusion is that a high Ether content is an es-
sential feature on ligh priced roms, It does not follow that the
quantitative amount of Ethers alone determine the value of the
rum. The proportions in which the vanious Ethers are blended is
a most important factor,

How this large amount of Ethers is produced and why it could
be produced onsome estates and not on others next engage our
attention. A comparison of the method of manufacture and an
examination of the materials used in the distilleries are instructive.

On estates making ‘common clean’ rum the methed adopted
is simplicity itsell when compared with the complicated manipu-
lation required for making high flavoured rums.

The *Common Clean" process consists in general terms in
mixing together dunder. molasses and skimmings in proportions
which are considered in the experience of the distiller to give best
results.  There are many exceptions 1o this simple formula, Some
allow the skimmings to stand in tanks and so become sour, winle
others use what 1s termed trash cisterns. These cisterns are filled
with cane trash and the skimmings are run on to this and allowed
to soak through These devices have all the same end in view
namely the production of acid,

The gravities of the wash as set up vary within wide limits,
but are generally lower than those used in makmg flavoured rum.
The time taken for the wash to lerment is much less in making
common clean than flavoured rum.

A peneral outline of the process of manulacturing flavoured
rum is as follows :(—

The wash is set up with skimmings, dunder, molasses, acid and
flavour.

Acid is made by fermenting rum cane juice which has been
warmed in the coppers,  To this juice s added dunder and some-
times a little skimmings. When fermentation is about over the
fermented liquor is pumped on to cane trash in cisterns and here it
gets sour.  Into these cisterns sludge settling from the fermented
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wash is from time to time put. This acid when considered fit for
use smells like sour beer.  Flavour s prepared by running ferments
rum cane juice into cisterns outside the fermenting house along
with cane trash and dunder which has been stored from the fome
crop. Generally a proportion ol liquid from what s called the
“muck hole’ is also added to this cistern. The components of the
‘muck hole” are the thicker portion of the dunder {rom the Snll
the lees from the retorts and cane trash and other adventitious mat-
ter which from time to tume hnds its way into this receptacle
From this cistern the mcipient flavouring material passss onto 2
second and third cistern hilled with cane trash and to which sludg:
from fermented wash has been added.  From the thard cistern it s
added to the wash. Skimmings are run fromnm the botling-hows
into cisterns half flled with cane trash.  This is allowed to reman
for 1,5 or Gdavs, When the skimmings are considered ripe, th
wash 1s set up with them. Fermentation lasts 7 to 8 davs, The
time which elupses between setting up the wash and distillation i
fromm 123 to 11 davs

As in the ecase of the common clean process there are many
madilications introduced by the distiller, bt the foregoing holds
good as a general desceription,

A comparnson of the analytical data of distillery materials
brings out a very noticeable dilference in the amount of acid pro-
duced by the two processes,
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MorassEes, continued.

Brix

Glucose
sSucrose
Total sugars

A.

Dirix

Glunose
Sucrose
Total sugars

Brix

Glucose
Sucrose
Total sugars

Brix
Glucase

SUcrose
Total sugars

Brix

(lucose
Sucrose
Total sugars

Brix

Glucose
Sucrose
Total sugars

A, L

L AREL LINd ELLY LEdilse |1

83.90 ofo
16.94 ojo
45.59 ofo
(4.93 ofo

f4.83 o'o
18.56 o/o
4l.16 0/o
62.50 ojo

69.80 ofo

i40 o/o
52.34 ofo
62.50 oo

69.24 o/o
13,33 ofo
44.87 o/o
60.56 ofo

T8.32 o/o
20.83 o/n
o670 o/o
0051 o/o

638 60 o'o

2.4 o/o
H.30 olo
61.54 o/o

_ The analyses of these Fermentation Products from Jamaica dis-
hl]cmj:; were made by Mr. A, SIME, late Assistant Chemist to the
Experiment Station,
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Avery large preponderance of the fotal ethers in rum is acetie
ether but as this adds but little or no favour, the real aroma of rum
must be due to the other ethers such as Dutyrie and those of highe:
molecular weipht.

Acetic Acud Torms by far the greater proportion of the volatile
acids prosluced o the fermenting houses. [t 1s formed in the sour-
ing of cane juice and skimmings, and is produced very quickly when
a weak alcobolie hguor 1s exposed to the amr.  The oxidation of
aleohol o acetic acid 15 hrruli._,h[ about by aclass of bactesia which
are very abundant everywhere, The manufactures of favoured rum
] |!|'|.l LI L |.Jl:_ i I{! h!r" ii_ ITE T“_IHE ruim Ccane JI.'IH:I: ﬂ;ﬂd lt!'l-l"['.l i'J:I_HI]l'hH].‘
this liquor on to cane trash, So far this method is correct but 1do
not think the generality of distillers fully appreciate the importance
of the ree access of air in this part of this process. The acetic
lerment requires oxygen,

Acetic acid is produced by other classes of bacteria and these
is gencrally enough of it in still-houses.

Butyricand higher acids.  Volaltile fatty acids are produced when
organic substances putrely.  HBulyric and the higher acids are thus
produced by the action of a ronsiderable number of different bactena
especially a group to which the name of protews has been given.

I have found organizms of this class in most of the distillery
materials which T have examinsd and especially from the * muck
hole' of estates making llavoured rum,  There is little doubt tha
these microbes contribute theit quota of organic acids, but the chiel
agents in producing the desired Havour are I3 Butyricus, B Amyle
bactor and other :llﬁud fovrans,

T hP method, envalved by experience, of |n'n1;|;'|r|:|1g what is called
‘flavour’ on estates making German rum, is a erude attempt o
foster these microbes,  Membwrs belonging to this group and their
alhios are among the most common or gAnSms i nature. T hey are
espectally plontiful in the soil. They exist in two states—the vege-
tative and the spore. “The vegetative is a long rod of variable
length,  The spore develops within the rod and ultimately escapes
by bursting the cell wall,  If eonditions are favourable the spore
perminates and becomes o rod,  Under unfavourable conditions it
remains  dormant, but it 15 practically  tolerant of adwversity,
and can survive [or a Jong time although placed in surround-
mgs  where it cannot  exert s physiological  functions.
Hence the  reason why, althowgh  this class of  organism
s so prevalent  in distillery washes  and other  materials,
s products are not so plentiful. As typical of the class 1 have re-
ferred to 1 have isolated Bacillus Ttyricus from distillery materials
and made a eareful study of the conditions under which it thrives
and performs its physiological Tunctions, Iacillus Butyricus s an
anerohic organism, that is, it will not develop unless it is grown
out of contact with oxygen. The composition of the medium in
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which it is ploced 15 of mpavtanee,  In pure cone juee 18 achion =
extremely shyorredy,  In asoluton of el o (avert samard lewhisch
sme albuminous inatter has been added it theeves luxuriant]ly nnd
in 43 hours alter inoculation sets up a strong Termentation, | have
Found that a mediom comnpossd of cane juwe and the watery exiract
of wveast celis 1 veey sultable,  This medinm clescly oorreaponds to
dunder with a litthe cane joice or nedasses addel,  The temperature
at which it grows best s abowt 35 dea. 0 but it thrives very well
at the ordinary rooin temperatures (ghout 20 deg C,)

Under these comditions this organpm prodeces bhatvree poed
alomg with small quantities of silier volntile fatty acidssuch as poe-
pionie amd neetie The amount of aepl, bvwever, s smnll, pot mone
than from L3 1o o per cent unless somme suletance soch a8 calvium
carbopate beadded to neutrulise the aced as it is prodoced,

Besides the particular orzanism desenbod therr are nthars e
sembling it in it growth and products, snme of which develop in
contact with air, whtle others like the Dutyricos deacribed, reqguine
that oxvgen be rigidiy excluded.

The point of importance 1o the distiller s that these ongan.
Fans ferment sogars converting them o acids, and i the aeids lie
distilled aivmg with alcohol under suitable conditions Asamahc
Eihers will be produced,

~ The exclusion of air presents a dilliculty not eastly surmosnted
ina peactical opetation on a lerge scole, but  in materials such a4
one Deeds i rome distilleries where the number amd vanieties of or-
ransms ace legion amnd the predominating members are aegolie
(1 e requires the presence of airg the chances are that those whick
requre axveen will rapedly develop as boneg as theee 15 oxvgen
avathilde, o wall thrive best at e near the surfaor of the mediim
i which they are, while threse of the Anoerobie tvpe will find
suitwnble eonditions towards the bottom, This | helieve is what
actually tikes place in distilleries where favoured rom 5 moude, T
have specessfully groaen maxed cultures of aerobic and anaerobic
arganisms 1n this way in the |nbortory,

The Tneh favoured rom distiller bas found by experience that
be gt supoly albuminous matter before he abtions a8 flavoor,
This for the most part is got feom the thick sediment which settles
from the dunder and the studee from the fermenting vaty, This
sladge is Tor the most part yeast cells which provides a nuatritious
medium for bacteria,

Blesides the volatile acids deseriled there is always a large pro.
rl'-Ttian of non-volatile acids,  Lactic nesd  is produeed from eae-
ilivdrates by means of what s known as the Tactic Terment, This
argamsm is ubiguitous and distillery conditions being Tavournble
s products e plentiful. Bemg  nom-volatile it remmains o the
dunder, and heee it is vseful in preventing the walatilisntion of

basic substances produced by the bacteria and which would Le
njunous Lo the MLl
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It iz unnecessary to say that the chiel organsms o
the manulacture of Tum are yeasts.  While in ather bias
spirit tndustry, yensis are almost the « nly orpanisms |
the wash, it is very dilferent in the case of Jamaica 1o
beangg el with o facrly free-land it is truly a Rght for
of the hittest, and the bacterin geperally win in the end
s b5 1his the case in lavoured wishes that 1 have not
ter odate veasts from dead hguoors, the Yeasts hoving ©
-u-nm[-:':] by bactena,  The Yeasts genemlly Tound bel
e kaoan s willd varicties, and are obtained from th-;
e, The specics kneovn as sehizosavcharomyeetes
i Jamaea, It ds easily distingusshed from other 1
prcroscopic appearooe, 1t fonms long rod shaped olls
more i e bocteriom than o yeast, [ts mode  of rep
distinet [rom other species.  Instead of forming buds it
twir, forming two  divedunls  which inceease i s
divide into twao.

1 have found the distribution of this veast to
thronghaut the Lstand, bt i is particulacly plentiful on
estates, I distilleries kg high fnvoured rum 1 s
only yeast  present im the wash, On other Estates
Ahout equal numbers 1o the oval forms,

On one estate where the development af the yeasts
i specind study, when the dastiilery stated at the conuin
cropy, oval forms which abound on the cane rind, wer
forms which could be detected  Alter o few cisterns b
upr the poel formes ook possession of the wasl, From
uther observations 1 voocluds that the schizosacehnmm
ey susceptihle than the saccharomyeetes to acid, and
very acid washes such as are used on the Northside estat
media for their development.

O other constitwents of rum * Higher aleohols” ar
i smze]l anwoonts by an organism which 1s extremely 2
wopshes = fbaciides  MWesentericas or the potato bacillus
cular Alcobol produced 1s DButyl Alcohol whieh 1 be
1l prm]mmn:a*:l Wigher aleohol o Jamaiea ram.  Bacil]
tericus grown i wash fermented by yeast gives o ples
fiavour to the dead liguor,

]]lr'rh-r-r alcohols, furfurn] and aldehydes althoueh
iy such minute traces that they cannot have much 11|ﬂu-*
Havour,  They may, however contribute ina slight deg:
35 indelinitelyv referred to as “Dody,’

There cannot be any doubt but much of the valu
of Jamaica rum are due to its high compound Fther ean
these Ftliers be in the proper proportions the greater the
more valuable is the rum,
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The espezirent made onan estntz when the price of the rum
was rsed from 36 1o 70 per gallon by simply increasing the
Lihers, together with the analysis of rems albrcady geven, allord
conclusive prool of the statement.

It follows then that the characteristics of Jamnica rum ace
derived from saccharine liquors nich in albuminous matter ferment-
el by veasts and bacteria.  Granting that the main dillerence  be-
tween high Bavoured rum and Common Clean rum is in Ether
content the process of manelacture s accountabile for this dilference,
in s much as the geaeral bactenal action is greatly mereased and
cpeciad bactenia are developed which produce acids which on com-
boing with the aleohal form arvmatic Ethers,

The question of practical importance is, can the {ermentation
be spientitically controlled so ns to produce Navoured rum * At the
present stage of our anvestigations a conclusive answer cannot be
given,

Organiams grown in cultures often give very different prodoc s
[eom that produced when they are cultivated in a pure state.  There
may be, either an interaction taking place between their fermenta.
L products, or there II]EI;]'.' e pitogether new prodoects Tormed,
This function of mixed cultures must not be overlooked 10 any
astemnpt to reprddece a particelar favour by means of pure
cultures, It 18, indeed, alinost certnin that panticulac Oavoured
rurln5 as now made can only Le approximately sumilated Ly pure
Cuiiures,

Hitherto the distiller has been very muoch i the dark as to what
are the agents at work in the prodoction of flavoured roms, A more
arcurate knowledoe of whit constitutes the flavour and how it s
produced shall minsmise the risis of failare which have alwavs been
a very serious drawback te the imdwstry.

With flavoured ram, and to a less extent with ' eommon elear’
rum the methods of manufacture are wastelul of material . This
must pecessarily be osoin order to prodece & superior ilr'l.il'!-l'_', and
should form one of the strongest arpuments why inferior rom made
by a less expensive process should be debarred from being sold as
Jamaica run,  High gravities with iacomplete attepuation, and
slow fermentation with conscquent loss of spirit by evaporation are
bound to be uneconomical, bag although a certion amount of nae
terial must be sacnificed in oorder to obitain quality, generally
sprikiog there s much more waste i distilleries 1o Jamoen than s
necessary, A better control should be exercised and some sort of
balance should be struck between the amount of sugar given to the
distillery and the amount of ram peoduced,

The usual method of checking gallons of rum against tons of
sigar is very musleading, and it s worthless as a check. It may
bappen and [ fear too oiten does happen, that the recovery of supar
from the juice is bad. | have found planters who checked their
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ram 1 this way jubilzot at the yield they were obtamning [eom thei
cistilleries, Bt aobdivious of the Tact toat the modns-es supplied imom
the breiling bouse contained aver SO per cent, of sugar,—rten per et
mare than they should contain.

There ts a popular belief in Jamaica that gpood rum cannot be
made on cstates with modern sugar machinery. 1 have oot found
any evidence to support this beliel, T can well understand that
i would  be dithcult 1o make a  superior ram wher
the amount of materials was too large for the copacity o
the distillerv. A slow fermentation s essential in order that the
Bacterial fermemts iy have tine 1o act, o a rapicdl fermmentation,
veast swamp the bacteria and hence the fermentation products o
the bactenia ave wanting,  Given, however, the same conditions 12
the distillery I cannot see that the Dailing-hinuse plant has anyvilong
10 da with the quality of ram.  Reboiling molasses will lessen the
amtount of sugar to be fermented and so decrease the quanhity ol
ratiny, hut it cannot affeet s quality,

When it becomes fully recognised fram  what source Jamaiy
rum decives s charmeteristies (and [ think that Las beena aidy well
eatablislied) the plantee will b2 in aomuch better position t devide
on what fines he s o improve Ins process,  He should be able to
juslge e far he can economise on s materials without sacrihcing
iy,

The hap-hagned rule-af-thumb process should give place to a
stamdardi=cd method, A <vstem of complete seientific eontrel w
volving pure colture methods is impracticable, but an emprical
formula based on scientiie principles, altee the wnanner vsed bv
Biaitich distillers, shoubd Le applicd to the manufactorer of rom. ol
would do much 1o ensure uniformuty of quality with the minanum
wiste of materials,



