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INTRODUCTION 

The Humulus lupulus L. is a species in the Cannabaceae 
family. Hops, as it is commonly known, is a perennial, 
dioecious and normally diploid (2n ~ 20) herbaceous plant [I]. 
It is in brewing that hops have their greatest economic value at 
an international level. It was in Flanders that it started 
brewing, since from the begitming of its manufacture in 
Mesopotamia, until then, the beer was a sweet drink, based on 
the fetmentation of malt, with the name of Ale being its 
conservation one of the problems. The use of hops has solved 
this problem, since it produces compounds with bactericidal 
action, in particular against Gram-negative bacteria [2]. Its 
production spread throughout Europe and, from there, to the 
rest of the world. 

Currently the demand for new aromas has been increasing, 
driven by the recent expansion of artisanal beer production in 
Portugal. Since there is spontaneous hops in much of the 
country, the collection and analysis of the hops' aromas may 
lead to the development of new and more fragrant aromas . 
Volatile components extracted from spontaneous hops 
collected in the Bragans:a area were analyzed and compared 
with those of commercial varieties 

METODOLOGY 

The vegetal material was harvested in zones of the district of 
Bragans:a, different from those of old or current production, 
next to water courses. The female cones were collected and 
the volatiles were extracted in a Likens-Nickerson system and 
then analyzed by CG and CG-MS. From different plants (2 
nugget and one spontaneous from France, Bragans:a) the alpha 
and beta acids were also extracted and analyzed by HPLC for 
quantification. 

RESULTS 
The results obtained show a certain similarity in the 
monoterpene component, with P-myrcene as the major 
compound (75 and 64%, respectively in the cultivar sample 
and in the spontaneous sample) and notorious differences in 
the sesquiterpene component, clearly evident in cases of a­

humulene (12% in the cultivar, 0.2% in the non-spontaneous) 
and trans-P-famesene (not detected in the cultivar, 9% in the 
non-spontaneous) . Also worthy of note is the greater richness 
of the sesquiterpene component of the spontaneous clone, in 
particular in the oxygenated compounds. 

Table L Composition o f tlte vo latile fraction from samples o f H u m 

Compostos :,~ 
lsobutylisobutyr.ne 
M ethyl h<>xanoate 
a -Pine-ne 
C ampil<"ne 

13-Pin<"'le 1.0 
13-Myrc <"tle 

Isoamyl isobutyr.ne 0 _2 
13-Ph<>Ilandr<"'K' 0 .3 

cts -J3 -0cimen<' 
trans -13-0c imene 
y-Te-rpinen" 
2-Nonanon<' 
Non:mal 
linalool 
M ethyl octano ate 
Hexyl isobutyrate 
a -Te-rpineol 
2-Decano ne 

M<'thyl no nano:u e 1205 
Heptylisobutyr.ne 1233 

M .. thyl d ecano ate 
a -Ylangene 

a -Copa<"tle 

2-Dodecanone 
13-Caryophyllen<' 

13-Copaen" 1426 
Ar-mnadendren" 1428 

trans -1}-Farn<>s<"tle 
rrans -Cadtna -1(6) ,4-d iene 
y-M uuro k.ne 

13- S <'Iinene 
Vale-ne <'fie 

V iridiflorene 
y-C adinene 
7-epi-a-S ehnene 
0 -Cadinene 

1525 
1529 

13-Caryophyllen .. oxid .. 

y-Eud .. sm.ol 
T-Cadino l 

13-Eude-sm.ol 
lnt<>m>ed..ol 

fi.roul!.ed r:Qmrz.ound< 

M onot<>rp<>n<> hydroc:ubo 11S 77.0 
O xyg <"tl-containing l\1o no t"'JJelle-s 
S..squit"'JJ""'"hydroc:ubmlS 17.0 
O xyg <"tl-containing S..squit"'JJelt..s 
om~ 

m ~-"'a.;.,..,"'" ~c,c,7 ; t ~<O 
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S aqJieJ 

0 .2 

3.0 

0 .2 

0 .0 

(< 0 _05% ) 

0.1 .... 
G.2 

The nugget cultivar showed results very high for a acid in 
fact, it is the big amount of all the samples analyzed, besides 
the Chinook, but had the smallest contribution in the case of 
the p acids . Nonetheless the results of Cascade had a greate 
proximity to the values obtained with the wild clone, wi 
smallest amount of a acids but also less p acids, and tth 
values that are not very far from those for the wild clone. 
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