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RESUMO

Lippia alba (Mill.) N.E.Br, pertencente a familia Verbenaceae é uma planta medicinal
amplamente distribuida na América do Sul. A composi¢cdo quimica do 6leo essencial
da espécie, a qual derivam suas propriedades terapéuticas mostra-se variavel, com
divisdo em quimiotipos. Entre eles, o quimiotipo citral destaca-se pelas acdes
calmante e ansiolitica, sendo suas folhas empregadas na medicina popular na forma
de cha. Dessa forma, visando o potencial uso econémico de Lippia alba, este estudo
teve como objetivos avaliar clones de Lippia alba do quimiotipo citral quanto a
produtividade de biomassa e 06leo essencial, perfil sensorial do cha e composigédo
quimica do 6leo essencial pelas técnicas de cromatografia gasosa unidimensional
(CG) e bidimensional abrangente (CGxXCG). Entre os clones, dois mostraram-se
promissores para inser¢cao em sistemas de producéo, com foco em maior producéo
de biomassa e 6leo essencial. Os perfis quimicos dos 6leos essenciais dos clones sdo
variaveis entre si. O emprego do sistema CGxCG resultou em maior capacidade de
deteccdo dos constituintes dos Oleos essenciais. Ao todo foram identificadas 47
substancias por CGxCG, contra 26 no CG. A maior sensibilidade e resolugéo fazem
do sistema CGxCG uma importante ferramenta metaboldmica no estudo dos
constituintes volateis de Lippia alba. Os clones X6M?C e X6M7 se destacaram quanto
as caracteristicas sensoriais de aroma e sabor, com potencial de incluséo na industria

alimenticia na forma de cha.

Palavras-chave: Erva-cidreira. Metabolismo especializado. Perfil sensorial.
Cromatografia.



ABSTRACT

Lippia alba (Mill.) N.E.Br, from the Verbanaceae family is a medicinal plant widely
distributed in the South America. The species’s essential oil chemical composition,
which derives its therapeutic properties, shows itself as variable, with division in
chemotypes. Among them, the citral chemotype highlights itself for the soothing and
anxiolytic actions, being its leaves used in the popular medicine in the form of tea.
Thus, aiming the potential economic use of the Lippia alba, this work has as objectives
evaluate the clones of the citral chemotype of Lippia alba in terms of productivity of
biomass and essential oil, sensorial profile and chemical composition of the essential
oil by using the one-dimensional gas Chromatography (CG) and comprehensive two-
dimensional gas chromatography(CGxCG). Among the clone, two stood out as
promising to insertion in production systems, with focus on a bigger production of
biomass and essential oil. The chemical profiles of the clones’s essential oil are
variable among themselves. The use of the CGxCG system have resulted in a bigger
capacity of identification of the essential oils constituents. Altogether, 47 substances
have been identified by CGxCG, against 26 in CG. The better sensibility and resolution
are part of the CGxCG, an important metabolomics tool of the volatile constituents of
Lippia alba. The X6M?C e X6M7 clones stood out in terms of sensorial features of

flavor, with potential of inclusion in the food industry in the form of tea.

Keywords: Erva-cidreira. Specialized metabolism. Sensory profile. Chromatography.
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ABSTRACT

Lippia alba is a medicinal plant, native to South America. In Brazil, it is popularly used
in the form of tea, due to its soothing and anxiolytic properties, these being attribute to
the citral (mixture of neral and geranial), substance present in the essential oil of the
citral chemotype. However, exotic species used to the same purpose, the show Them
selves more comprehensive in regards of commercialization, such as Cymbopogon
citratus, commercialized species in the form of tea and essential oil rich in citral. One
of the main reasons for this situation, runs from the lack of information about the
establishment of productive chains. Thus, aiming the potential economic utilization of
Lippia alba, the main objective of this work was to evaluate the productivity of biomass
and essential oil, as well as the chemical profile of essential oils, and the sensorial
profile of the tea made from the clones of the citral chemotype. The experiment was
conducted in randomized block design, being two cuts evaluted. The treatments
consisted of four clones of the citral chemotype of Lippia alba, plus one additional
treatment referent to the Cymbopogon citratus species, used in this case only with
purposes of comparison of the chemical composition and the sensory profile of the tea.
The results that have been achieved with respect to the production of biomass and
essential oil indicate that the X6M7 and X6M33 clones are promising for insertion in
the productivity systems due to the larger production of biomass and essential oil. In
the chemical profile of the essential oil, one can verify that they are citral as the major
substance, the clones, as well as the C.citratus, differing from the other identified
substances, being different among themselves, but similar in the two cut that have
been performed. The phenotypes variations in both the biomass production and the
essential oil chemical composition indicate genetic variability intraspecific of the Lippia
alba species, within the same chemotype. Regarding the sensory characteristics of the
tea, it is observed que the X6M?C clone , despite the good results of acceptance by
the consumers, is among the less productives clones in terms of biomass and essential
oil, unlike the X6M7, that presented good results both in production and perception of

the evaluators due to the flavor of the tea.

Keywords: Erva-cidreira. Specialized metabolismo. Flavor.
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1.4 CONCLUSAO

Os clones de Lippia alba quimiotipo citral avaliados apresentam variacbes
fenotipicas, tanto em relacdo a produtividade de biomassa, quanto a produtividade e
composi¢cdo quimica de Oleo essencial. Os clones X6M33 e X6M7 se destacaram
devido maior producdo de biomassa, bem como producédo de 6leo essencial. Em
relacdo ao perfil quimico, os clones diferem entre si, bem como em relacdo ao
C.citratus, apesar de apresentarem o citral (mistura de neral e geranial) como principal
constituinte quimico, sendo entre os clones, o X6M7 o mais divergente.

Em termos sensoriais 0s chas apresentam varia¢cdes quanto ao aroma e sabor.
Foram observadas diferencas sensoriais entre os clones e destes com as amostras
de C.citratus comerciais e cultivada. De acordo com as caracteristicas de aroma e
sabor, 0s clones X6M?C e X6M7 apresentam potencial de aplicacdo na industria

alimenticia na forma de cha.
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ABSTRACT

Lippia alba, from the Verbenaceae is a medicinal species consecrated for its popular
use in the form of tea, due to its soothing and anxiolytic actions. These properties are
commonly attributed to the essential oil present in its leaves, rich in citral (mix of neral
and geranial). Despite the fact that the therapeutic actions of the species are related
to the major substances, the action potential, as well as the sensorial characteristics
of the tea, derive from the chemical profile of the essential oil, represented by the set
of metabolites present in the environment. Thus, for the understanding of the
properties observed for the species, it is necessary to use techniques with greater
capacity for separation and detection of essential oil substances. In this context, the
objective of the study was to evaluate the chemical composition of the essential oil of
clones of Lippia alba of the citral chemotype by one-dimensional gas chromatography
(CG) and two-dimensional comprehensive gas Chromatography (CGxCG). 47
substances were identified by CGxCG e 26 by CG. Although the neral and geranial
present as major substances, the clones evaluated differ in the chemical profile of the
essential oil, mainly due to the substances present in smaller percentages. The
information obtained through CGxCG provided a greater capacity of detection of the
metabolites of the essential oils regarding the CG, constituting an important tool in the

metabolomic study of the volatile constituents of the species.

Keywords: Erva-cidreira. Chemical profile. GCxGC
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2.4 CONCLUSAO

Os clones de Lippia alba se diferem quanto ao perfil quimico dos Oleos
essenciais, em especial em relacdo as substancias presentes em menores
abundancias relativas. A técnica bidimensional abrangente (CGxCG) em comparacéo
ao unidimensional (CG) apresentou maior capacidade de separacao e deteccao dos
metabdlitos dos 6leos essenciais, sendo uma importante ferramenta metabolémica

para a avaliagdo dos constituintes volateis do metabolismo especializado da espécie.
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CONSIDERACOES FINAIS

Os resultados encontrados nesse trabalho evidenciaram que apesar dos clones
avaliados possuirem 0s mesmos compostos majoritarios (neral e geranial), se diferem
guanto a produtividade de biomassa e 6leo essencial, bem como em relacéo ao perfil
quimico do Oleo essencial. As variacfes observadas estdo relacionadas a fatores
genéticos, uma vez que todos os clones foram cultivados sob as mesmas condi¢des
ambientais.

Os clones de Lippia alba e a espécie C.citratus apresentam variacfes entre si
guanto a composicdo quimica do 6leo essencial, apesar de todos apresentarem o
citral (neral e geranial) como composto majoritario, sendo entre os clones o X6M7 o
mais divergente. Dessa forma, diferentes potenciais de agado podem ser encontrados
de acordo com a espécie, bem como dos genétipos de Lippia alba.

Os clones X6M?C e X6M7 se destacaram com melhores resultados sensoriais,
em termos de aroma e sabor, indicando potencial de aplicacdo na indUstria alimenticia
na forma de cha. Entretanto ao relacionar os dados de producdo de biomassa com as
caracteristicas sensoriais, observa-se que o clone X6M?C apesar dos bons resultados
de aceitacdo por parte dos consumidores em relacdo ao chd, esta entre os clones
menos produtivos em termos de biomassa e 6leo essencial ao contrario do X6M7, que
apresentou bons resultados para esses paramentos, quanto em relacao a percepcéo
dos avaliadores em funcdo do aroma e sabor do cha.

A utilizacdo da técnica de cromatografia gasosa bidimensional abrangente
(CGxCG) acentuou as diferencas entre os clones de Lippia alba, devido a melhor
resolucdo obtida na separacdo de substancias coeluidas. As variacdoes observadas
referem-se principalmente as substancias presentes em menores percentuais, cuja
maioria foi observada apenas via CGxCG. Em funcdo da maior da maior capacidade
de cobertura metabdlica, o emprego do sistema de cromatografia gasosa
bidimensional abrangente constitui como importante ferramenta metabolémica no

estudo de volateis do metabolismo especializado da espécie Lippia alba.
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