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ABSTRACT 

Employees of an agricultura l research unit were evaluated for se lection 
as rum tasters. Prospects were cl assified and ranked considering their 
relative consistency in four organoleptic tests of four rum samples and 
their evaluat ion relative to those of an experienced ru m taster . Statisti ­
cal techniques used were variance analysis of Latin sq uares for the scores 
of the evaluat ion of 10 rum attr ibutes and the calculation of a rum 
evalua tion index for each taster using a linear discr iminant funct ion . 

INTRODUCTION 

Final dec ision on the relat ive quality of an alcoholic beverage has been 
based historical ly on organolept ic tests . As tasting sens it ivity may vary, 
the possibi lity of evaluating the qua lity of beverages on t he basis of 
chemical ana lysis and physica l properties has been under consideration 
in recent years. Analytical researchers in the area of alcoholi c beverages 
have t ried to develop instrumental a lternatives to the sensitivity of the 
tasters in evaluation of these products. Gas chromatographic ana lysis is 
the most promising too l a t present for the separat ion of the components 
of a lcohol ic beverages. There is no object ive method presently, however. 
for evaluating the quali ty of a rum based excl usive ly on its chem ical 
composition or physica l characterist ics . Rum qual ity evaluat ion, st ill 
depends , t herefore, on the judgement of t asters . 

An object ive procedure is t hus needed to evaluate t he constancy and 
precis ion of the tasting ab ili t ies of potential rum tasters . 

The Rum Pi lot Plant of t he Agricultural Experiment Station found it 
necessary to select a panel of ru m tasters to comple ment the chemical 
and physical evaluation of aged rums . T he method adopted for the 
select ion of the panelists descr ibed below was des igned considering the 
difficulties in find ing avai lable tasters for rout ine work. Th is method was 
developed after rev iewi ng reports of ot her workers on organoleptic 
analysis, particularly those concerned with strong alcoholic beverages. 
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The published works considered were those of Byer ( 1), Cabezuclo (2). 

Kramer (4), Meilgaard et al. (5), Rodriguez Benftez (7), Savory and 
Saranin (8) . and the Standard Methods of the American Society for 
Testing and Materials (9) . In particular, Dr. A. Kramer, statistical 
consultant of this Station on qualit'; appraisa l. contributed his counsel to 
the development of the method. 

MATERIALS AND METHODS 

Employees of the Agricultural Experiment Station were considered for 
inclusion in the rum tast ing panel. Cand idates interested in qualifying 
for an organoleptic panel had to be in good health. O\·er 18 years old. 
available at a ll reasonable times during working hours, and not preju­
diced against alcoholic beverages. Candidates were not required to be 
regular rum drinkers or even consume alcholic beverages regularly to be 
eligible for selection . 

During a meeting with prospective panelists. the panel leader deliv­
ered a brief discussion on the importance of the studies on rum ageing. 
the tasting mechanisms involved in the panel's work, the importance of 
obtaining ind ividual, careful and thorough opinion, and the importance 
of being available through the entire selection period, and if se lected, to 
be available for future rum tasting sess ions. Prospects were asked to 
complete a questionnaire which requested specific informat ion about 
age, country of origin , occupation, drinking and smoking habits. and 
health status . 

Demonstrations were conducted on the appraisal of the bod~· and 
flavor of rum. The prospects were informed that the commercial Puerto 
Rican rum before them was the reference sample to be used in all future 
tasting sessions for the evaluation of the tasters. They were instructed to 
swirl the sample to appreciate the body of the rum, and to note the rate 
at which it flowed clown the walls of the glass . At the same time, they 
were instructed to sn iff the aroma intensity and to indicate their 
preference and to note off-aroma, if any. They then were instructed to 
place the entire sample in the mouth, rolling it over the tongue and 
swishing it inside their cheeks. and finally to swallow it while feeling its 
heaviness. 

The scoring sheet (fig. 1) was discussed, and definitions of rum at­
tributes and score numbers explained. Each of the tasters rated the refer­
ence sample; then they discussed the evaluation of the sample in detail, 
pooling the recollection, descriptions and judgements of the panel mem­
bers (flavor profile method) . 

A tasting mobile un it was employed to conduct the tasting sessions . 
The panel-wagon with a movable bar was brought to the main Station 
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parking lot da ily . Two bar ta bles wit h movab le part it io ns to pro,·ide 10 
indi vi dua l booths were set in a qui et place with adeq uate sunlight under 
the shade of a tree. T asting sessions were open da ily from 11: 00 A.M . to 
12:00 noon fo r 2 months. 

T he comparison method was employed. in whic h the tas ters were 
prese nt ed first with the reference sam ple, th en wi th k nown rums. one at 
a tim e, to be com pared to the refe rence sa mple. A se t of 14 rum a ttribut es 
and general preference items were cons idered a nd evalua ted using the 
fo rm p resented in fi gu re 1. Eac h sa mple was present ed a t a t ime in terva l 
of not less t han 5 mm followed by a short mou th wash. 

D.3t.e and Hour S<lmple Code Number Taster's 1\ art'C Ta-stcr · s COde 
f'umber 

Off­
Score Color ArOI'Tla odor~ 

£!teet on 
Body Ta t f!' mouth and General 

-l 

-< 

f-!---.---P +-!~P-rA""~"" ~~~d,-- """"'o,""'u -,-_.,-_ -.-c.-,,-,-eecct -- ~th~r~oac;_t r' "-.'!' "-"'·'"!.!!.:.Jc Pre fe renee Canment.s 

h. ;norc ~ntcnse 
+1 sltghtly more l.ntcn!.c 

equa 1 Lo the r-e fcrenc-e 
·1 "ltyhlly les• 1ntenr.c.• 

much lea:; 1.ntcnsc 

i..l 
P ~ Pre fercnco 

+<= much more pl•cls.Jnt. 
+l all':lhlli p~ore J-leil ant 

c qufl L to the r<' !crencfl! 
-1 ·· sllghtl~· lC's. J.lca~dnt 

much Less f lct.h.:lnl 

Frc . I. -Score sheet sam ple. 

A light gold , com merc ia l P uerto Rican rum , chose n among the mos t 
accep ted a nd most consumed in the loca l market. was emp loved as a 
refe rence sample . Tasters were informed only that the reference sampl e 
was a representa ti ve commercia l P uerto R ica n rum. T he reference rum 
and a ll ot her ru m samples were given code nu m bers to m ask their 
identities. 

T h ree ot her gold co mmerc ia l P uerto Rican ru ms were selected for th e 
da ily tas ting eva lu at ion of the prospective panelists : a light , a medium ­
light , and a heavy rum . T hese were se lect ed as d ifferent from the 
refe rence sa mple but not obvious !~' d ifferent in al l a ttributes . W hen in 
doubt , bra nds of d ifferen t d ist ill eries were selec ted. 

T he taste r recei ved eac h sa mple in a brandy glass. T he sa m ples were 
half-d iluted to avoid in tox icat ion or desens it iza tion of t he tast e buds . 
T hey cons isted of 5 ml of rum and 5 ml of deminera li zed wate r prepared a 
week before the evaluat ion . 

A Latin square des ign was em ployed to ass ign t he order in which t he 
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samples were to be presented to the tasters on different tasting sessions. 
Each panelist was to evaluate each sample four times in a different order 
following the reference sample. Evaluation of tasting ability of the tasters 
was to be determined partly by his ability to judge the samples in the 
same way, regardless of the order of presentation or session. When all 
panelists completed the four sheets, booth partitions were removed so 
that panelists could discuss the tasting session and the samples, mainly 
for the benefit of the taster's train ing. 

Thirty-five prospective panelists, 18 men and 17 women. all Puerto 
Rican employees of the Agricultural Experiment Stat ion, attended the 
tasting sessions regularly and finished all required tests for their 
evaluation . 

Several panelists reported discomfort during the course of the tasting 
sessions regarding the outdoor setting for the evaluat ion of the rums 
because of variat ions in sunlight; sometimes too bright and very hot; 
other t imes, considerably darker. 

As some tasters found it difficult to evaluate the acid, bitter, and sweet 
qualit ies of the samples, these attributes were eliminated from the final 
statistical analys is of the data. 

Prospective panelists a lso claimed five rum samples per person was too 
much for a single tasting session . T hey suggested that judging sessions 
should include no more than four samples (the reference and three 
unknowns ) to be considered by each taster. 

The reference sample and the four unknown samples were also 
presented to an experienced rum taster for his evaluat ion following the 
same comparison method . These data were handled as a reference 
evaluat ion of the taster. 

The hypothesis t hat the rum judging ability of a taster is higher: 1) the 
less his appraisal of the rum characteristics varies; 2) the better it 
coincides with (a) the appraisal of the expert taster and (b) the mean 
appraisal of all the tasters; and 3) the least it is affected by (a) the order 
in which a sample is presented or (b) the session in which the sample is 
tasted; suggests the possibility of estimating an index for the judging 
abil ity of the taster as a function of these qualities. The discriminant 
funct ion technique offered such a possib ili ty. 

Several rum attributes and tasters were discarded because of incom­
plete data (missing scores) . Of the original 35 tasters and 14 rum 
attributes, only 20 tasters and 10 rum attributes were considered for 
statistical analysis . An analysis of variance was made for each taster and 
rum attribut e for a total of 210 Latin squares, to determine the F values 
of the samples, order of presentation of the sample for evaluation, and of 
the tasting session. Mean variance rat io values, F values, were thus 
determined for each taster. Tasters were ranked for three variables: 
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sample, sample order and tasting session on the basis of F values 
determined from the corresponding Latin square statistical a nalyses. 
Deviat ion from the scores of the expert taster and from the mean score of 
a ll tasters was also determ ined for each taster. 

The procedure consisted of e\·aluation o! t he parameters o! the linear 
equat ion 

where, 

Y = evaluation index of a taster 
M = regression constant 

Xa = rank ofF value of the taster in judging t he sample 
Xb = rank of F value of the taster in disregard ing the order in which 

he judges the sample 
Xc = ra nk ofF value of ind ividual in disregarding the tast ing session 
Xd = deviation of the score of the taster from the mean of all tasters 
Xp = deviation of the score of the taster fro m the score of the expert 

taster 
A, B, C, D a nd E = regress ion para meters 

T he X values were based on measurement of the taster's judge ment of 
the different rum at tributes a nd on the evaluation of the expert taster of 
t he same at t ributes . 

T he param eters of the linea r eq uation were estimated following the 
procedure descr ibed by Moscoso and Ca pb (6) . By us ing th is procedure, 
the fitt ed equat ion maximizes t he diffe rences between the evaluation 
indices of the tasters since the equat ion is a d iscriminant funct ion. Thus, 
t he est imated va lues of t he parameters (constants) are the relat ive 
weights of t he various qualities considered for t he est imat ion of t he rum 
taste r's abil ity. 

The ability index of a new taster may be calru lated for class ification 
by use of t his same li near equat ion. T he X values would be determined 
from the data of organolept ic tests given him following t he procedure 
previously described . The new taster's a bility index. ('a lculated in t his 
way, may be stat istically compared with the known ind ices of the tasting 
panel members. 

RESULTS AND DISCUSSION 

Table 1 presents the composit ion of t he rum samples. Total acidi ty 
ranged from 7.5 to 21 mg/100 ml at 40° P. The tannin content, directly 
related to rum bitterness, f1uctuated from 0.9 to 11 mg/ 100 ml at 40° P. 
Sugar conten t varied from 45 to 440 mg/100 ml at 40° P. These three 
attributes were not detected independent ly by the tasters . Many tasters 
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commented on these rum characterist ics but did not score t hem on the 
sheets. 

Table 2 presents the previously m entioned F-value ranks, or X values 
of each taster, t he estimated equat ion parameters, t he va lue of the 
regression constant and the estimated rum evaluation ind ices of t he 
t asters . 

The cha racteris ti cs of the members of t he tasting panel selected by use 
of th is procedure a ppear in t a ble 3. T he panel included six men and four 
women . 

TABLE I.-Composition of reference and rum samples 

Reference 
Rum composit ion 

R-6 19 R-630 R-611 R-614 

Ethyl alcohol ( 0 Pl 79.7 79.4 79.4 84.8 
Color('[ transmiss ion) 68.1 57 .1 57.0 21.0 
p H 5.0 4.4 4.2 4 .. ~ 

Mg/ 100 ml at 40° P 

Total sugars 45 97 258 440 
Total ac idity 7.5 8 .0 9.0 21 
Dry extract 92 120 271 555 
Furfural .01 .01 .0 1 .03 
T a nnins .9 3.1 €.0 11 
Acetaldehyde 2. 1 l.l 1.3 5.5 
Methyl acetate .2 .2 .4 1.0 
E thyl acetate 4.4 4.5 6.8 5.0 
Acetal 1.4 .8 1.1 3.:1 
P ropyl alcohol 5.9 7.7 3.6 .6 
Isobutyl alcohol 1.5 1.3 2.1 .2 

n-Butyl alcohol .1 .0 .0 .1 
Isoamyl alcohol 5.4 1.6 8.4 .5 
Tota l fuse I oil 12 9 10.6 14. 1 1.4 
Total esters 4.6 4.7 7"2. 6.0 

Young pe rsons predominated a mong the selected tasters, represented 
by one mem ber under 25 years of age, fi ve between t he ages of 26 and 35, 
t hree between the ages of 36 and 45, and one older than 46 years . 
E mployees between the ages of 26- 35 years formed 31% of prospects but 
appeared in 50% of the composit ion of the final panel. 

All but one of the members of the panel were sc ient is ts . Among the 35 
original prospects , 54 % were scien tis ts; 23 % were adm inistrative and 
secretaria l em ployees; and 23 % were manua l workers . 

All selected panelists were rum drinkers occasiona lly, except for one 
who preferred beer. In the original group of prospect ive panelists, 83 a 
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T.~HLE 2.-Factors (F -value ranks) used for th e evaluation of t h e d iscriminant lineal 
fu nc:tinn for each taster: Y = M + AX. + BXb + CXe -'- OX " -r EX, 

Maximum Minimum Minimum Minimum Minimum 
sam ple influence infl uence difference difference Taster's 

of the of the from the fro m the abilitv Tns ter di scrim- tast in!( sam ple means of ex pert index inat ion 
X, sesswn position al l tasters ta ster y 

x. X, x. X, 

1 10.50 11050 1:3.60 0. 2939 ~ 0.(1409 0.04377 
2 7.20 11.0:35 10.90 .29:w ~.8039 .03460 
:\ 9.40 7.550 7.00 .4689 .6102 .0~\004 

4 12.65 3.900 10.;30 .9452 - .0996 .02951 
5 13.70 10.400 9.85 .01 20 ~ .0 1 79 .02657 
6 14.75 10.650 6.3t. .3 169 .2306 .02446 
7 15. 25 9.850 11.00 .5655 ~ . 7029 .01113 
8 16.50 1.900 10.% ~.3680 - .2389 .00360 
9 13.60 8.700 10.35 .0959 ~ . 3972 ~ 00140 

10 7.1 5 10. 400 9.75 ~. 0623 ~ . 5716 ~ .00425 

11 9.65 13.800 12 .55 -. 2366 ~ .8002 ~ .00466 

12 8.95 10. 750 12.60 ~ .465:3 - .2330 - .00469 
1:1 5.35 14.050 11.95 .1 019 ~ .28 10 ~ .00568 

14 7.20 16.500 14.55 .0539 ~ . 8009 -.00767 
15 12.85 10.300 12.00 ~ .46!}9 ~ .1156 ~ . 00930 

16 9.00 14.250 13.1 5 .2! 92 - .2600 .0 1312 
l7 10.20 11. 100 12 .40 .1409 - .1939 - .01823 
18 14.7!} 12 .0.~0 ll. -,-.J .5150 - .8499 ~ .0 1 823 

19 14.05 17.000 10.90 .3072 - .0276 ~ . 01955 

20 8.10 10. 200 11 .20 - .7410 - 1.0759 ~ .0358 1 

A B c D E 
Regress ion 
coeffic ient 0. 000596 0.000422 0.000406 ~ 0.057983 - 0.004 598 
Regress ion cons ta nt = M = 0.17846 

T AB L E 3.-Characteristics of m embers of the selected tastinr; panel 

Tm;ler Sex Age range Occu pation Drink ing Beverage 
number ha bits prefere nce 

Years 

M 26- 35 C le rk O ccasiona l Beer 

2 M 26- 35 Scient ist Ru m 

3 F 36~45 Scien ti st 

l F 26~35 Sc ientis t 

5 M 36~45 Sc ientis t 

G F 20~25 S cientist 

7 M 26~35 Scie ntis t 

8 F 26~35 Scient ist 

9 M 36~4 5 S cienti st 

IU M 46 or m ore S c ien t ist 
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were weekend drinkers. Occasional rum drinkers scored better than 
weekend drinkers. Among all tasters. 80o/r preferred rum ; 17'/f, beer; and 
:3% preferred whiskey. 

The evaluat ion of prospect iH panelists indicated tha t : rum drinking 
freq uency is not a requ isite for a good rum taster; sc ientists showed 
greater ability than non-scientists to evaluate rum ; and, in general, 
younger persons had bett er rum judging ahili t ies than older people. 

RESUMEN 

Treinticinco empleados de Ia Estaciiln Experimenta l fueron considerados para formar 
parte de un panel de catadores de ron. Los candidatos probaron v evaluaron indi,·idual­
mente cuat ro muestras de ron en cuanto a sus cua lidades de color, cuerpo. aroma, sabor. 
efectos sobre los tejidos hucalcs y de Ia gargant a y preferencia genera l. Las muestras les 
fueron presentadas e n cua tro ses iones d istin tas , dispuestas siempre en diferente orden . Los 
catadores eval uaron las muestras en contraste con un ron de referencia. 

Tomando en cons ideraciim Ia consistencia relativa en Ia evaluaciim de cada una de las 
muestras en constraste con las de un catador experto, los cand idatos se clasificaron , . 
ca talogaron en relaci6n a su sensitividad para eva luar ron. 

Las tecnicas estad{st icas utili zadas fueron el anal isis de varia nza de los result add\; 
obtenidos e n un dise1'io experimental de cuadrad us Iat inos de las evaluaciones rle los 
atributos de Ins rones v el calculo de un lndice di ><cr iminan te para cada candida to . w;ando 
para este ultimo calculo una func ii>n lineal discriminante en Ia que se determini> el peso 
relat iY<> a darse a cada criterio de eva luac i{m del catador. 

Los 1~1dices de e,·a luac- i6n fueron tahulados en orden descendente v los 10 cat adores con 
los mejnres Indices se escogieron pa ra forma r el pa nel de catad(>res de ron. 

Se propane utilizar Ia funcion lineal discrim inantc que se e valu6 en este estudio para 
determinar los {i,dices de catadores so met idos a las mismas pruebas organolepticas. 
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