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RESUMO

Dissertacao de Mestrado
Programa de Pés-Graduacao em Ciéncias Farmacéuticas
Universidade Federal de Santa Maria

ESTUDO COMPARATIVO DE Glycyrrhiza glabra (ALCACUZ) E
Periandra dulcis (ALCACUZ-DA-TERRA).

AUTORA: ANDRIELI CASSEL FELTRIN
ORIENTADORA: MARGARETH LINDE ATHAYDE

Local e Data da Defesa: Santa Maria, 13 de setembro de 2010.

A familia Fabaceae é constituida por aproximadamente 18000 espécies em 650
géneros, com ampla distribuicdo geografica. As espécies Glycyrrhiza glabra (alcaguz) e
Periandra dulcis (alcaguz-da-terra) pertencem a familia Fabaceae. Alcaguz exibe uma
variedade de atividades farmacol6gicas, como antillcera, antiinflamatéria, antioxidante,
antimicrobiana, entre outras. Na etnomedicina brasileira, P. dulcis € utilizado como
substituto/adulterante de G. glabra. O presente trabalho objetivou a diferenciacdo das
plantas quanto a atividade antioxidante, o perfil cromatografico por CLAE e a atividade
antimicrobiana. As raizes das plantas foram moidas e maceradas utilizando como solvente
etanol:agua (70:30, v/v). Fez-se fracionamento dos extratos brutos com solventes organicos
de polaridades crescentes (CH.Cl,, AcOEt, n-BuOH). O extrato bruto e as fragdes foram
investigados quanto ao conteudo de polifendis totais, atividade antioxidante pelo método do
DPPH e inibigdo da peroxidagao lipidica pelo método do TBARS. O contetdo de fenodis
totais variou de 70,29 + 2,98 a 85,78 + 1,08 mg/g para P. dulcis e 137,7 £ 1,37 a 83,26 +
2,71 mg/g para G. glabra. No ensaio do DPPH, a frag&o diclorometano foi mais eficiente na
captacdo de radicais livres em ambas as plantas. A fragcdo butandlica de P. dulcis
demonstrou a maior inibicdo dos niveis de TBARS, com ICsy de 1,38 + 1,22 pg/mL e melhor
decaimento gréafico. Em G. glabra, a fragao diclorometano demonstrou o melhor ICs, de 1,91
+ 0,73 pg/mL, mas o melhor decaimento gréfico foi observado no extrato bruto. Utilizando o
método proposto pela IV Edicdo da Farmacopéia Brasileira, foi possivel diferenciar as
plantas através dos perfis cromatograficos obtidos por CLAE. A auséncia do acido
glicirrizinico é indicio de adulteracdo. Contudo, o método ndo permite a identificacdo da
planta adulterante. A atividade antimicrobiana das espécies foi semelhante, variando apenas
para Saccharomyces cerevisiae e Fusarium proliferatum. O sub-fracionamento de P. dulcis
melhorou a atividade frente a Staphylococcus aureus, Pseudomonas aeruginosa €
Salmonella pullorum.

Palavras — chaves: Atividade antioxidante; grupos fendélicos; DPPH; TBARS; CLAE;
atividade antimicrobiana.
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The Fabaceae family is comprised of approximately 18 000 species in 650 genera, with wide
geographic distribution. The species Glycyrrhiza glabra (licorice) and Periandra dulcis
(licorice-of-the-earth) belong to the family Fabaceae. Licorice displays a variety of
pharmacological activities, such as antiulcer, antiinflammatory, antioxidant, antimicrobial,
among others. In ethnomedicine Brazilian, P. dulcis is used as a substitute/adulterant G.
glabra. This study aimed to differentiate plants for antioxidant activity, the HPLC
chromatographic profile and the antimicrobial activity. Plants roots were ground and
macerated using as solvent ethanol: water (70:30, v/v). Became fractionation of crude
extracts with organic solvents of increasing polarity (CH.Cl,, EtOAc, n-BuOH). The crude
extract and the fractions were investigated for the content of total polyphenols, the
antioxidant activity by DPPH and the inhibition of lipid peroxidation by TBARS method. The
content of total phenolics ranged from 70.29 *+ 2.98 to 85.78 + 1.08 mg/g for P. dulcis and
137.7 £ 1.37 to 83.26 + 2.71 mg/g to G. glabra. In the DPPH assay, the dichloromethane
fraction was most effective in capturing free radicals in both plants. The butanol fraction of P.
dulcis showed the greatest inhibition of TBARS, with 1Csq of 1.38 + 1.22 ug/mL and better
chart the decay. In G. glabra, the dichloromethane fraction showed the best IC5, of 1.91 +
0.73 pg/mL, but the best graphic decay was observed in the crude extract. Using the method
proposed by the Brazilian Pharmacopoeia Fourth Edition, it was possible to differentiate the
plants through the HPLC profiles. The absence of glycyrrhizin acid is evidence of falsification.
However, the method does not allow the identification of the plant adulterant. The
antimicrobial activity of the species was similar, varying only for Saccharomyces cerevisiae
and Fusarium proliferatum. The sub-fractionation of P. dulcis improved activity against
Staphylococcus aureus, Pseudomonas aeruginosa and Salmonella pullorum.

Key words: Antioxidant activity; phenolic groups; DPPH; TBARS; HPLC;
antimicrobial activity.
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1 APRESENTACAO

Os resultados que fazem parte desta dissertacao sdo apresentados na forma

de manuscritos, 0os quais se encontram no item resultados. As secdes Materiais e
Métodos, Resultados, Discussdao e Referéncias Bibliograficas encontram-se nos
préprios manuscritos e representam na integra este estudo.

Os itens Discussao e Conclusao, dispostos apds os manuscritos, contém,
interpretacées e comentarios gerais referentes ao presente estudo.

O item Referéncias Bibliograficas refere-se as citacbes que aparecem nos
itens Introducao, Revisao Bibliografica e Discussao desta dissertacao.



2 INTRODUCAO

O uso medicinal de produtos naturais precede a histéria humana documentada.
No decorrer da evolucdo, a humanidade fez uso de uma gama enorme de produtos
naturais. Com o advento das técnicas de biologia molecular e sintese quimica, o uso
de plantas medicinais caiu em desuso. Nas ultimas décadas, entretanto, o interesse
na utilizacdo de compostos naturais tem sido renovado (KELLY et al., 2005; KOEHN
e CARTER, 2005; JI et al., 2009).

As plantas representam uma importante fonte de moléculas ativas. A
exploracdo desta fonte pela medicina pode contribuir para a busca de novos
farmacos (COWAN, 1999; PINTO et al., 2002). No entanto, a falta de descricdo em
cédigos oficiais torna-se um obstaculo para a utilizacao de plantas como matérias-
primas. A Farmacopéia Alema contribui de forma expressiva com 324 plantas
descritas, enquanto que a Farmacopéia Brasileira contribui com apenas 24 espécies
(TOLEDO et al., 2003).

Cerca de 80% dos medicamentos tém origem natural, e suas vendas
ultrapassaram 65 bilhées de euros em 2003. Muitas substancias constituem modelos
para o desenvolvimento de medicamentos sintéticos modernos como, por exemplo,
vinblastina, vincristina, podofilotoxina e paclitaxel (MONTANARI e BOLZANI, 2001;
PATWARDHAN et al., 2004).

A Organizacdo Mundial de Saude estima que cerca de 80% da populacédo
mundial faz uso de plantas para o tratamento de suas doencas, incluindo o uso in
natura ou em formas que empregam plantas processadas em formulacdes
medicamentosas. A Alemanha, por exemplo, consome metade dos extratos vegetais
comercializados no continente Europeu. A populacao utiliza em casos de resfriados
(66%), gripes (38%), doencas do trato digestivo ou intestinal (25%), dores de cabeca
(25%), insbnia (25%), entre outros (CALIXTO, 2000).

O Brasil possui cerca de 60.000 espécies de plantas, cerca de 20% de toda a
flora mundial, com 75% de todas as espécies existentes nas grandes florestas.
Estima-se, no entanto, que apenas 1.100 das 365.000 espécies catalogadas no
mundo tenham sido estudadas em suas propriedades medicinais (GARCIA, 1995).

Se considerarmos que o Brasil possui a maior biodiversidade do planeta e



que sua contribuicdo com a producdo cientifica mundial é de apenas 1,2%, fica
evidente que o pais tem potencial para o crescimento em biotecnologias, e ser
destaque no cenario internacional (FUNARI e FERRO, 2005).

Atualmente, observa-se o ressurgimento da medicina natural, enfatizando as
plantas medicinais para restabelecimento da saude humana. Assim, a fitoterapia é
encarada como opc¢ao na busca de solucdes terapéuticas, utilizada principalmente
pela populagdo de baixa renda, ja que se trata de uma alternativa eficiente, barata e
culturalmente difundida (MORAES e SANTANA, 2001).

As espécies da familia Fabaceae demonstram atividades biolégicas como:
antimicrobiana, anti-Leishmania, imunomodulatéria, antioxidante, antiinflamatéria,
entre outras (MASTACHE et al., 2007; SILVA et al., 2010; QUEIROZ et al., 2010).
Constituintes quimicos variados como fendis, terpenos, 6leos volateis, alcalbides,
flavondides e saponinas sdo os responsaveis pelo uso medicinal das plantas desta
familia (PIVATTO et al., 2005; SILVA et al., 2006; TAVA et al., 2007; IONKOVA,
2009).



3 OBJETIVOS

3.1 Objetivo geral

O objetivo principal desta dissertacao foi diferenciar as espécies Glycyrrhiza
glabra e Periandra dulcis.

3.2 Objetivos especificos

- Quantificar os compostos fenélicos no extrato bruto e fracdées das plantas;

- Avaliar a atividade neutralizante de radicais livres das plantas pelo método do
DPPH;

- Avaliar a capacidade de inibicdo da peroxidagao lipidica dos extratos e fracoes
pelo método do TBARS;

- Diferenciar as plantas através do perfil cromatografico por Cromatografia Liquida
de Alta Eficiéncia (CLAE);

- Avaliar a atividade antimicrobiana das fracbes e extrato brutos de Glycyrrhiza
glabra e Periandra dulcis;

- Avaliar o sub-fracionamento de Periandra dulcis quanto a atividade

antimicrobiana.



4 REVISAO DA LITERATURA

4.1 Plantas medicinais: fonte para o desenvolvimento de fitoterapicos

Os estudos quimicos e farmacoldgicos de plantas medicinais, que buscam a
obtencdo de novos farmacos, passam por um grande avancgo cientifico. O
desenvolvimento de novas técnicas espectroscépicas permite elucidar estruturas
moleculares complexas de constituintes naturais. Testes pré-clinicos e bioensaios
avaliam o potencial terapéutico de plantas medicinais e de alguns dos seus
constituintes, como flavondides, alcaldides, triterpenos e outros (FILHO e YUNES,
1998).

Os inumeros constituintes das plantas podem apresentar efeitos sinérgicos
devido a presenca de compostos de classes ou estruturas diferentes contribuindo
para a mesma atividade. Desta forma, a selecdo de bioensaios para a deteccéo de
efeitos especificos é importante no estudo da atividade biolégica das plantas
medicinais (MACIEL et al., 2002).

Com a crescente procura por tratamentos alternativos, os fitoterapicos
passaram a representar uma parcela significativa no mercado de medicamentos. No
Brasil, estima-se que o consumo gere em torno de US$ 160 milhdes por ano. O
mercado de medicamentos sintéticos cresce 4% ao ano, enquanto que o setor de
fitoterapicos evolui para cerca de 15%. Estima-se que a cadeia produtiva de
fitoterapicos, desde o cultivo até o produto final, movimenta anualmente cerca de R$
1 bilhdo (CARVALHO et al., 2008).

O menor custo de producgéao e o fato de que a grande maioria nao se encontra
sob protecdo patentaria tornam os fitoterdpicos uma alternativa promissora para
paises pobres ou em desenvolvimento. Consequentemente, estimula-se a producao
em larga escala de plantas medicinais (LOURENZANI et al., 2004; ALVES et al.,
2008). Contudo, a transformacdo da planta em um fitoterapico deve preservar a
integridade quimica e farmacolégica do vegetal, garantindo a sua acao biol6gica e a
sua seguranca de utilizacao (TOLEDO et al., 2003).



4.2 Descricoes das plantas
4.2.1 Familia Fabaceae

A familia Fabaceae é uma das maiores entre o grupo das dicotiledbneas,
agrupada em trés subfamilias: Papilionoideae, Mimoseideae e Caesalpinioideae
(BIONDO et al., 2005). Papilionoideae, a maior subfamilia de Fabaceae, esta
representada por aproximadamente 10.000 espécies e cerca de 500 géneros
(OLIVEIRA et al., 2000).

As plantas sdo de habito variado, desde grande arvores a arbustos,
subarbustos, ervas anuais ou perenes e trepadeiras, vivendo em diferentes altitudes
e latitudes. As folhas sdo sempre de disposicao alterna, compostas, pari ou
imparipenadas, com estipulas ou estipelas as vezes transformadas em espinhos. As
folhas podem se apresentar modificadas em gavinhas ou estar reduzida a dois ou
um so6 foliolo. Folhas e foliolos de todas as ordens sempre com pulvinos
(articulagdes) na base, nos peciolos ou nos pecidlulos, que permitem movimentos
diuturnos (as vezes muito rapidos) as folhas em resposta a variados agentes
(VIRTUOSO, 2005).

4.2.2 Glycyrrhiza glabra

4.2.2.1 Descrigao

A espécie Glycyrrhiza glabra (Figura 1) € distribuida por regides tropicais e de
clima quente em diversas regides do mundo, principalmente nos paises do
Mediterraneo. No Brasil, € considerada como planta exaética.

E uma erva perene, com altura em torno de 1 metro e rizoma grosso. As folhas
sdo pinadas, com 4-7 pares de folhetos, de formato oval. As flores sdo espigas
axilares e de coloracdo violeta. As estruturas florais e frutos desta familia

representam o modo de polinizagdo cruzada, principalmente resultando em



variabilidade da prole em geracbes sucessivas. Apenas o0 rizoma da planta é
utilizado com finalidade farmacolégica (VIBHA et al., 2009).

Glycyrrhiza glabra, popularmente conhecida como alcaguz, pertence a familia
Fabaceae, subfamilia Papilionoideae. E utilizada na medicina como antiinflamatéria
e antialérgica, principalmente em bronquites, asma, alergias, dermatites e eczemas.
Nas industrias de balas, bebidas nado alcodlicas e tabaco, € usada pelo sabor
adocicado (OLUKOGA e DONALDSON, 1998).

Figura 1 - Aspecto geral de Glycyrrhiza glabra
(adaptado de Vibha et al., 2009)



4.2.2.2 Compostos isolados

Diversas substancias ja foram identificadas de alcaguz, incluindo uma mistura
complexa, soluvel em agua e que corresponde a 40-50% do peso total do material
seco. Este complexo é formado por saponinas, triterpenos, flavondides,
polissacarideos, pectinas, acucares simples, aminoacidos, sais minerais, entre
outros (OBOLENTSEVA et al., 1999).
encontrada nas raizes do alcaguz, é responsavel pelo sabor doce. Corresponde de
6-14% do peso das raizes secas. E uma molécula composta por uma parte
hidrofilica, duas moléculas de acido glicurdénico, e uma parte hidrofébica, o acido
glicirretinico (figura 2B) (ARIAS-CASTRO et al., 1993; OBOLENTSEVA et al., 1999).
e 18a-glicirretinico (WANG, 1994). O acido glicirretinico é o maior responsavel pelas
atividades farmacolégicas do alcacuz. Visando a potencializacdo dos efeitos
medicinais, derivados do acido glicirretinico tém sido desenvolvidos por
pesquisadores (INOUE et al., 1989; MISHIMA et al., 1989; GOLDBERG et al., 1996;
SHIMOYAMA et al.,2010).

COOH
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A cor amarela da raiz do alcacuz é devido ao alto teor de flavondides da planta

(figura 3), que inclui liquiritina, isoliquiritina, liquiritigenina, glabridina, entre outros



(VIBHA et al., 2009). Glabridina € a principal isoflavona isolada exclusivamente das
raizes do alcacuz. E o constituinte de maior quantidade na fracdo hidrofébica do
extrato da planta, contribuindo para diversas atividades farmacolégicas (AOKI et al.,
2005; YOKOTA et al., 2006; YU et al., 2008).

OH
0 OH OH
} O i,
OH 0 ‘ 0 OH OH OH
‘ OH o _
OH
OH
0 O OH
Liquiretina Isoliquiretina
) =y
OH
O I 0
OH OH
Liquiretigenina Glabridina

Figura 3 - Estruturas quimicas dos flavondides encontrados nas raizes de alcaguz

Contudo, os flavondides de G. glabra ndo estdo localizados apenas na raiz.
Grandes quantidades de pinocembrina e isoquercetina (figura 4) foram encontradas
nas folhas da planta (HAYASHI et al., 1996).
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Figura 4 - Estruturas quimicas dos flavonéides encontrados nas folhas de alcaguz

4.2.2.3 Atividades biolégicas

A atividade antimicrobiana de G. glabra é bem documentada (OKADA et al.,
1989; HARAGUCHI et al., 1998). Em um estudo mais recente realizado por Ates e
Erdogrul (2003), a atividade antimicrobiana das fragdes de G. glabra demonstraram
zonas de inibicdo que variaram de 7-11 mm/20 pL contra os microorganismos
testados. O extrato alcodlico ndo inibiu Bacillus subitilis, Bacillus brevis,
Enterococcus fecalis, Listeria monocytogenes, Pseudomonas aeruginosa e Yersinia
enterocolitica. A fragcdo acetato de etila ndo apresentou efeitos contra Bacillus
subitilis e Yersinia enterocolitica, enquanto que a fracdo acetona n&o inibiu
Enterococcus faecalis, Listeria monocytogenes, Pseudomonas aeruginosa € Yersinia
enterocolitica. A fragdo cloroférmio ndo mostrou efeito contra Pseudomonas
aeruginosa e Yersinia enterocolitica. Todos os extratos apresentaram acao contra
Bacillus megaterium, Klebsiella pneumoniae, Micrococcus luteus, Mycobacterium
smegmatus e Staphyococcus aureus.

Na pesquisa realizada por Motsei et al. (2003) com plantas nativas da Africa do
Sul, G. glabra demonstrou CIM de 1,56 mg/mL contra Candida albicans ATCC

10231. Em outro estudo, o extrato cloroférmio da planta foi ativo contra os fungos
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Arthrinium  sacchari e Chaetomium funicola, encontrados em bebidas
comercializadas em garrafas PET (SATO et al., 2000).

O &cido glicirretinico, isolado de G. glabra, teve atividade contra Bacillus subtilis
(7,6 pg/mL) e Staphylococcus epidermidis (12,5 pg/mL) sem causar hemdlise dos
eritrocitos humanos. Com o auxilio da microscopia eletrénica, o &cido glicirretinico foi
localizado no interior da bactéria, mas ndo provocou a ruptura da membrana. Em
seguida, o composto inibiu a sintese de DNA, RNA e proteinas, elucidando o seu
mecanismo de acgéo (KIM et al., 2002).

Fukai et al. (2002) relatou, em dois estudos, o efeito antimicrobiano de
glabridina contra Helicobacter pylori e Staphylococcus aureus resistente a meticilina.
Posteriormente, Gupta et al. (2008) verificou sua atividade contra Mycobacterium
tuberculosis (29,165 pg/mL).

A atividade antioxidante do alcaguz esta bastante elucidada por diversos
métodos (VISAVADIYA e NARASIMHACHARVA, 2006; ASGARY et al., 2007; CHIN
et al., 2007). Isoflavonas (glabridina, hispaglabridina A, hispaglabridina B, 4'-O-
metilglabridina e 3'-hidroxi-4'-O-metilglabridina) de G. glabra protegeram as funcdes
mitocondriais na presenca de estresse oxidativo (HARAGUCHI et al., 2000). Os
compostos hispaglabridina B, isoliquiritigenina e paratocarpina B demonstraram ser
potentes agentes anti-oxidantes no ensaio com peroxinitrito (CHIN et al., 2007).
Hispaglabridina A, hispaglabridina B, glabridina e 4'-O-metilglabridina preveniram a
oxidacao do B-caroteno e da lipoproteina de baixa densidade (VAYA et al., 1997).

Glycyrrhiza glabra e seus constituintes possuem  propriedades
anticancerigenas. Eles inibem a proliferagdo anormal de células em formagéo do
tumor de mama, figado e pele (RATHI et al., 2009). O extrato aquoso de G. glabra
foi um forte antidepressivo para camundongos, sendo sua eficacia comparada a
imipramina e fluoxetina. Outras atividades como expectorante, diurética,
antiinflamatdria, ansiolitica, estimulante cerebral, anti-Ulcera, antipirético e
anticonvulsivante sao atribuidas ao alcacuz (DHINGRA e SHARMA, 2006).
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4 2.3 Periandra dulcis

4.2.3.1 Descrigao

O género Periandra (Fabaceae) inclui 13 espécies e trés variedades, com
distribuicdo neotropical, encontradas especialmente em campos e cerrados.
(FUNCH e BARROSO, 1999).

A espécie Periandra dulcis (Figura 5) € um arbusto pequeno, ereto, de 3 metros
de altura, apresentando a casca brancacenta e ramos articulados e pubescentes. As
folhas sdo compostas de trés foliolos quase sésseis, oblongos ou lanceolados,
rigidos, glabros na pagina superior e saliente-nervados na inferior, mais ou menos
agudos de 9 centimetros de comprimento. As flores sdo azuis, roxo-escuras ou
mesmo purpureas, dispostas em racimos axilares ou terminais, grandes e
pendentes. O fruto € uma vagem linear e chata que mede 14 centimetros e pode
conter até 10 sementes. Apresenta raiz sublenhosa, de epiderme preta,
interiormente amarela e agridoce (CORREA, 1984).

E cultivada no nordeste e centro do Brasil e em lugares pedregosos, campos
altos e umidos. Conhecida popularmente como alcaguz brasileiro ou alcaguz-da-
terra, Periandra dulcis é encontrada em ervateiras e preparacdes farmacéuticas
como substituta de Glycyrrhiza glabra, com acao antiinflamatéria, expectorante,
diurética e laxativa (OLIVEIRA e SAITO, 1989; SUTTISRI et al.,, 1993; DANTAS e
GUIMARAES, 2007).
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Figura 5 - Aspecto da florescéncia de Periandra dulcis

Disponivel em: <http://www.naturenetwork.com.br/images/alcacuz.jpg>

4.2.3.2 Compostos isolados

Hashimoto et al. (1980) publicaram o primeiro estudo realizado com as raizes
de Periandra dulcis, adquirida da Moageira Botanica Index Ltda, em 1976, no Brasil.
O extrato hidroalcodlico das raizes foi submetido a cromatografia em coluna com
silica gel, eluindo a periandrina Il e, posteriormente, a periandrina IV.

A estrutura quimica da periandrina Ill foi elucidada em 1982 a partir do
tratamento do extrato hidroalcodlico com n-butanol e etanol (3:1) Apods
cromatografia, 600 mg do novo extrato resultou em 200 mg do triterpeno.

Em outro estudo realizado pelo mesmo grupo em 1983, os pesquisadores
obtiveram o triterpeno glicosilado denominado de periandrina |. A partir deste
triterpeno, varias outras substancias foram identificadas por reacoes diversas. Com

a hidrolise éacida, periandrina | deu origem a um acido glucurbnico, o &acido
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periandrico e um triterpendide nao identificado. A hidrélise enzimatica da periandrina
| por uma B- glucuronidase gerou o triterpendide ndo identificado e a prosapogenina,
com sabor doce. Prosapogenina € um monoglucoronideo derivado do &cido
periandrico.

Em 1984, Hashimoto et al. isolaram da fracdo acetato de etila os compostos
acido 3B-hidroxi-25-al-olean-18-en-30-6ico e acido 3[B-hidroxi-25-al-olean-12-en-30-
oico, denominados acido periandrico | e Il, respectivamente.

Finalmente, em 1993, Suttisri et al. divulgaram a estrutura quimica da
periandrina V. A fracdo acetato de etila das raizes foi submetida a tratamento com
metanol 80%. Ap6s secura, 77,5 g do extrato resultante foram fracionados,

originando 288 mg de periandrina V.
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Apés o tratamento das raizes com diversos solventes, o extrato butandlico foi
submetido a CLAE em fase reversa, dando origem as fracoes A, B e C. A fracdo A
demonstrou a presenca da periandradulcina A. As periandradulcinas B e C foram
localizadas na fracdo B, enquanto que a fracdo C mostrou alta concentracdo das
periandrinas isoladas anteriormente (IKEDA et al., 1991).

CILOH -

COOCH;

(@]
0
OH
OH
OH 00
OH OH Periandradulcina A

OH OH OH OH

Periandradulcina B Periandradulcina C

Figura 7 - Estruturas quimicas das periandradulcinas
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4.2.3.3 Atividades biologicas

Periandra mediterranea foi testada contra leishmaniose por Santos et al.
(1997). Durante o estudo, verificou-se que a planta protegia os camundongos em até
87,7% contra Leishmania donovani, porém produzia hemdlise nas células. Com a
remocao do agucar das saponinas, a hemolise era reduzida.

Os polissacarideos de Periandra mediterranea demonstraram aumentar a
fagocitose in vivo e inibir a reagéo inflamatéria (PEREIRA et al., 2000). Os extratos
da mesma planta inibiram a elevacao do fator a de necrose tumoral e a interleucina-
6. O sintoma clinico e a destruicdo 6ssea associados a artrite em ratos foram
inibidos pelo uso de P. mediterranea (MIYAGAWA et al., 2004).

Contudo, para a espécie Periandra dulcis, poucas atividades biolégicas séo
descritas. Britto et al., em 1983, citam que o liquido obtido pela decoccao das raizes
de P. dulcis tem acdo como antiasmatico. A atividade inibidora da fosfodiesterase
foi verificada nas periandradulcinas A, B e C. Os melhores resultados foram obtidos
pela periandradulcina A (IKEDA et al., 1991).
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5 RESULTADOS

Os resultados que fazem parte desta dissertacdo estdo apresentados sob a
forma de manuscritos. Os itens Materiais e Métodos, Resultados, Discusséo e
Referéncias Bibliograficas encontram-se nos préprios manuscritos. Em 5.3,
resultados adicionais sao descritos.

5.1 - Manuscrito 1. Comparison of Glycyrrhiza glabra (licorice) to the closely
related species Periandra dulcis by means of antioxidant activities, total phenolic,
and HPLC profile.
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ABSTRACT

Periandra dulcis is used in Brazil as a substitute/adulterant of Glycyrrhiza glabra. The
aim of this study was to determine total phenolic contents, antioxidant activities, and to
compare the HPLC profiles of both plants after the application of the Brazilian
Pharmacopoeia method to licorice routine analysis. Plants roots were ground and macerated
using as solvent ethanol: water (70:30, v/v). Became fractionation of crude extracts with
organic solvents of increasing polarity (CH,Cl,, EtOAc, n-BuOH). Folin-Ciocalteau was used
to determine the phenolic contents. Human plasma lipid peroxidation was induced with iron
sulfate and the radical scavenging activity of the fractions and crude extracts was determined
by 2,2-diphenyl-1-picrylhydrazyl (DPPH). The content of total phenolics ranged from 70.29 +
2.98 to 85.78 + 1.08 mg/g for P. dulcis and 137.7 + 1.37 to 83.26 + 2.71 mg/g to G. glabra.
DPPH ICsy varied from 34.37+1.20 to 313.59+0.27 pg/ml for G. glabra and from
325.01+0.48 to 1375.1320.95 pg/ml for P. dulcis. The results suggest that phenolic
compounds present in the dichloromethane fraction of P. dulcis may be responsible for the
capture of free radicals. The same can not be considered for G. glabra. Butanolic fraction
from P. dulcis showed the best results in the TBARS assay, while for G. glabra the
dichloromethane fraction was more effective. By HPLC analysis, it was possible to determine
the chromatographic profiles and distinguish them through the presence (G. glabra) or

absence (P. dulcis) of 18B-glycyrrhetinic acid in the chromatograms.

KEYWORDS: Glycyrrhiza glabra; Periandra dulcis; Total phenolics; antioxidant
activities; HPLC.
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INTRODUCTION

Fabaceae is one of the largest botanical families with wide geographic distribution.
There are approximately 18000 species in over 650 genera and several reports in the literature
indicating pronounced biological activities along with the plants of this family (Rajeshwar et
al.,, 2005; Kaur et al., 2006; Pourmorad et al., 2006). The species Glycyrrhiza glabra
(Licorice, Alcaguz) and Periandra dulcis belong to the Fabaceae family. Licorice is one of
the most useful herbs in traditional medicine and has been used by physicians and herbalists
since the earliest of times and is recorded in the pharmacopoeias of many countries, including
China, Japan, United Kingdom, and Brazil (Brazilian Pharmacopeia, 2000; Biondi et al.,
2005). Licorice extracts are currently used in the tobacco, pharmaceutical and confectionery
industries; they are involved in the recipes of cough syrups, herbal supplements, chewing
gums, drinks and candy, and also used to mask the bitter taste of medicines as a flavoring
agent in foods and beverages in general (Mukhopadhyay and Panja, 2008). Licorice root
extract can be also used to modify food foams and to enhance foam stability (Ibanoglu and
Ibanoglu, 2000).

The extract exhibit a variety of pharmacological activities, including antiulcerogenic,
anti-inflammatory, antispasmodic, antioxidative, antiallergic, antiviral, antidiabetic,
antidepressive, hepatoprotective, expectorant, and memory enhancing activities (Wodjo et al.,
2007; Fernandes et al., 2009; Dambolena et al., 2010). Although .G. glabra contains a variety
of substances, triterpene saponins and flavonoids are believed to be responsible for the
bioactivities of licorice (Shams-Ardakani et al., 2007; Biondi et al., 2005). Glycyrrhizin
(glycyrrhizin acid, GA), a sweet saponin obtained from the roots, is regarded as the major

biologically-active principle of G. glabra. HPLC/UYV is the official method for quality control
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of licorice in the Chinese, Japonese, European and British Pharmacopoeias (Zhang and Ye,
2009).

Majority of the reports on HPLC analysis of licorice focused on the determination of
glycyrrhizin acid either directly or indirectly after being hydrolyzed to glycyrrhetinic acid
(Sabbioni et al., 2006; Lauren et al., 2001). In Brazil, the official method for quality control of
G. glabra roots and rhizomes employ previous acid hydrolysis of glycyrrhizin, extraction with
dichloromethane, TLC development to obtain the chromatographic separation of the
compounds, location and scrape of the hydrolyzed product (glycyrrhetinic acid) from the plate
followed by spectrophotometric analysis and comparison with standard glycyrrhetinic acid
absorbance (Brazilian Pharmacopeia, 2000).

In Brazilian ethnomedicine, Periandra dulcis (Syn.:P. mediterranea Taubert),
popularly known as “licorice-of-the-earth” has been widely used as a cough suppressant.
Anti-inflammatory, expectorant, diuretic and laxative activities have been reported to this
plant (Suttisri et al., 1993). The roots of P. dulcis are also used as a substitute/adulterant of G.
glabra in infections of the respiratory tract and for other commercial or medicinal purposes
(Corréa, 1984). Thread-like pieces of P. dulcis roots are commercially available in Brazil. A
variety of sweet triterpene glycosides periandradulcins and periandrins were isolated from the
roots among other triterpenoid glycosides (Suttisri et al., 1993; Ikeda et al., 1991). There is no
method describing the quality control of Periandra dulcis roots in Brazil.

Considering the exploitation of P. dulcis as a substitute/adulterant of the original G.
glabra in Brazil, the objectives of this study were: to evaluate and compare the antioxidant
activities of both plants by two methods (TBARS and DPPH); to determine and compare the
phenolic contents by Folin-Ciocalteau method; and to determine the relationship between
antioxidant activity and phenolic compounds of the extracts to confirm that phenolic

constituents are responsible for antioxidant activity of the two plants. Additionally, the
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Brazilian Pharmacopoeia method to evaluate G. glabra roots was applied to both plants using
a HPLC analysis instead of the use of spectrophotometric measurements, in order to compare
the two HPLC profiles with the purpose to differentiate P. dulcis from G. glabra. Hence, this
study presents the comparison between the antioxidant effects of crude extracts and fractions
obtained from the roots of G. glabra and P. dulcis and the HPLC profile of these plants after
the application of Brazilian Pharmacopoeia method. To the best of our knowledge, there were
no reports in the literature comparing these plants intended for antioxidant activity and

chromatographic profiles.

MATERIALS AND METHODS

Chemicals and reagents. Tris—HCI, thiobarbituric acid (TBA), 2,2-diphenyl-1-
picrylhydrazyl radical (DPPH), ascorbic acid, gallic acid, 18- glycyrrhetinic acid (97%),
Folin-Ciocalteau phenol reagent and malondialdehyde bis- (dimethyl acetal) (MDA) were
obtained from Sigma (St. Louis, MO, USA). Iron sulphate (Fe,SO,), phosphate buffer
pH= 7.0, hydrochloridric and acetic acids were obtained from Merck (Rio de Janeiro,
RJ, Brazil). Acetonitrile HPLC grade was obtained from Tedia (Rio de Janeiro, RJ, Brazil).

Distilled deionised water (ddH,O) was used throughout the experiments.

Plant Materials. Roots of Periandra dulcis were purchased from Santos Flora Trade
in Herbal LTDA (Batch: Alcr 01/2008). Glycyrrhiza glabra, (roots and rhizomes), have been

supplied by pharmaceutical Quimer Commercial LTDA (Batch: 009, Validity 02/2010).

Preparation of plant extracts for antioxidant property analysis and total phenolic
content. The roots of the plants were powdered in a knife mill and were macerated separately

at room temperature with ethanol 70% for a week with daily shake-up. After filtration, the
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two extracts were evaporated under reduced pressure to remove the ethanol and 50 mL of
each ethanolic extract was kipped to be test as crude extract. Remainder extracts were
suspended in water and partitioned successively with dichloromethane, ethyl acetate and n-

butanol (3 x 200 mL for each solvent).

DPPH assay. The antioxidant activity of the fractions and the crude extracts of the P.
dulcis and G. glabra was evaluated by monitoring its ability in quenching the stable free
radical DPPH, according to Schubert et al. (2007). Spectrophotometric analysis was used to
measure the free radical scavenging capacity (RSC) and to determine the scavenging
concentration or inhibitory concentration (ICsp). The DPPH quenching ability was expressed
as ICso. Six different ethanol dilutions of each fractions and crude extracts at 7.81 — 250
pg/mL were mixed with 1.0 mL of DPPH 0.3 mM in ethanol solution. After 30 minutes, the
readings were made in spectrophotometer at 518nm. A solution of DPPH (1 mL; 0.3 mM) in
ethanol (2.5 mL) was used as a negative control and ascorbic acid in the same concentrations
used for the fractions and the crude extracts provide the positive control. The test was
performed in triplicate and the calculation of the antioxidant activity followed the equation:

Yinibition = 100 — [(ADbSsampie.— AbSpiank) X 100]
Abscontrol

Where: Absgmpie 1S absorbance of each fraction; Abspiak i1s absorbance of fractions
without adding the DPPH; Abscoo 18 absorbance the solution of ethanol in DPPH. Tests

were carried out in triplicate.

Lipid peroxidation inhibition (TBARS). TBARS production was determined as
described by Ohkawa et al. (1975) in human blood plasma samples which were obtained from
the Blood Bank of the Hospital of Federal University of Santa Maria. The project is included

in the ethics committee of UFSM under number 23081.005770/2009-38. The samples were
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collect using heparin as anticoagulant. Whole blood was centrifuged at 1000 rotations/min for
ten min, and plasma was separated, removed by aspiration and frozen at -80°C until analysis.
Aliquots of 500 ul of plasma were incubated for 1 h at 37 °C in a water bath with freshly
prepared Fe,SO, (10 uM) in the presence or absence of plant extracts in several
concentrations ( 1 - 125 ug dried plant/mL). Color reaction was developed by adding 200 ul
8.1% SDS (sodium dodecyl sulphate) to the reaction mixture. This was subsequently followed
by the addition of 500 ul of acetic acid/HCI (pH 3.4) mixture and 500 ul 0.6% thiobarbituric
acid (TBA). This mixture was incubated at 100 °C for 1 h. Lipid peroxidation was estimated
by measuring TBARS production in plasma at 532 nm. The absorbance was compared with

the standard curve using malondialdehyde (MDA).

Folin-Ciocalteau reducing capacity assay. The total phenolic content of the extracts
(or extract fractions) was determined spectrophotometrically using the Folin-Ciocalteau
reagent, and was expressed as gallic acid equivalent (GAE) per g of each extract or fraction
(Mahlke et al., 2009). The extract (1 mL of a 0.15 mg/mL) was mixed with 0.5 mL of 2 N
Folin-Ciocalteau’s reagent and this mixture was allowed to stand for 5 min before the addition
of 2 mL of 20% Na,COs;. The absorbance was measured at 765 nm. The result was then
referred to a calibration curve obtained with a similarly prepared set of different gallic acid

concentrations (0,005 to 0,030 mg/mL).

Preparation of plant extracts as described by Brazilian Pharmacopoeia. Sample
preparations were performed as described in the monograph of Ghycyrrhiza glabra in the
fourth edition of the Brazilian Pharmacopoeia (2000). In a few words, 1 g of each powdered
drug was extracted separately with 25 mL of 1 M hydrochloric acid and 2.5 mL of dioxane, in

round-bottomed flask. The mixture was kept under reflux for 2 h. After cooling, the material
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was filtered throughout filter paper and the filtrate was discarded. The flask and the filter
paper were washed with 5 portions of 20 mL of water, the water was discarded and the paper
was dried at 105 °C for 20 min, and transferred to the flask by adding 50 mL of
dichloromethane. The solution was boiled under reflux for 5 min and filtered into a new filter
paper. The extraction procedure was repeated two times with 2 portions of 25 mL of
dichloromethane and filtered through the same filter paper to the collector flask. The
combined extracts were taking to dryness and the residue was diluted in equal parts of
dichloromethane and methanol in to a 10 mL volumetric flask. Each solution was injected in

the HPLC apparatus.

High performance liquid chromatography (HPLC-DAD) analysis. The liquid
chromatography was a Shimadzu Prominence Auto Sample SIL-20A, equipped with four
pumps LC-20AT linked to Degasser DGU-20AS, with detector to scan the ultraviolet
spectrum of the photodiode array SPD-M20A integrator and CBM-20A. Chromatographic
separation was accomplished using a Vertical C3 reverse phase column (Vertical, 4.6 X 25
mm, 5 pum), monitored at 254 nm. The mobile phase was filtered through a 0.45 pm
membrane filter and then degassed by an ultrasonic bath prior to use. All samples were first
filtered through a 0.45 pm membrane filter (Millipore). HPLC was carried out in isocratic
conditions using acetonitrile-phosphate buffer pH 7.0, (95:5, v/v) as mobile phase. The flow
rate was 0.8 mL/min and the injection volume was 20 ul. DAD analyses were performed in
the range between 200 and 700 nm, and the chromatographic peaks were confirmed by
comparing their retention time and DAD-UV spectra with those of the reference standards at
254 nm. All chromatographic operations were carried out at ambient temperature and in

triplicate.
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Statistical analysis. The results are expressed as means+ SD of at least three
repetitions. Where appropriate, the analysis of variance (ANOVA) was used. The values p <
0.05 were regard as significant. One-way ANOVA followed by Tukey test were performed in

the total phenolics and DPPH assays.

RESULTS AND DISCUSSION

Phenolic contents and antioxidant activities. Herbs, spices, and other plant materials
rich in phenolics are of increasing interest in the pharmaceutical and food industries, because
they retard oxidative degradation of lipids and consequently improve the quality and/or
nutritional value of the products. The equation obtained for the calibration curve of gallic acid
was Y = 11.969x - 0.0454 (r = 0.9984). Total phenolic contents (TP) expressed in milligrams
equivalent of gallic acid (GAE) per gram of crude extracts and fractions, and ICsg
determinations by the DPPH method are given in Table 1. In P. dulcis, phenolic contents
varied from 70.29 to 85.78 mg of GAE/g, while in G. glabra these values were wide-ranging
from 83.26 to 137.7 mg of GAE/g. The TP values obtained from G. glabra were superior to
the Periandra dulcis values and different from those obtained from other researchers working
with G. glabra (Wojdylo et al., 2007). It is understandable that the TP content measured by
Folin-Ciocalteu method does not give a full representation of the quantity of the phenolic
constituents in the extracts and moreover the multiplicity of extractions procedures can led to
different results even working with the same plant (Wojdylo et al., 2007; Katsube et al., 2004;
Tabart et al., 2009). However, the DPPH scavenging activity is helpful to the in vitro
evaluation of extracts and fractions and its results can be connected to the presence of
phenolic compounds, which contribute significantly to the total antioxidant capacity of
medicinal plants (Rice-Evans et al., 1996; Surveswaran et al., 2007; Conforti et al., 2009).

The smallest value of ICs (the amount of extract of the plant tested necessary to decrease the
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concentration of initial DPPH by 50%) obtained to P. dulcis was 325.01£0.48 pg/mL and it
was related to the highest phenolic content verified in the dichloromethane fraction (Table 1).
The results suggest that phenolic compounds present in the dichloromethane fraction of P.
dulcis may be responsible for the capture of free radicals. The same picture was not seem with
respect to G. glabra; the ethyl acetate fraction exhibits the higher phenolic content, but not the
better ICsy value, which was obtained with the dichloromethane fraction, (34.37+1.20
pg/mL), twofold of the ICsy of ascorbic acid, but on the other hand, corresponding to almost
tenfold better than P. dulcis 1Csy value (Table 1). In the same line, Visavadiya et al. (2009)
reported very good antioxidant activities and DPPH ICsy values working with aqueous and
ethanolic extracts of licorice (ICsy=43.6 and 28.3 pg/mL, respectively). Comparing the overall
results in Table 1, TP values between the two species don’t differs as much, but the
antioxidant activity of G. glabra tested by DPPH assay was clearly superior, indicating that
the involved compounds which contribute to this activity may have structural differences
among the two species.

The reaction of malondialdehyde (MDA) with thiobarbituric acid (TBA) to form a
pink colored complex TBA-MDA that has an absorption maximum at 532 nm, is the basis of
the commonest method used to assess lipid peroxidation in biological materials. The
antioxidant efficiencies of the crude extract and the fractions from both plants were tested
against Fe (II), a known prooxidant. Iron is an essential metal for normal physiology, but
excess iron results in cell injury, because it can produce reactive oxygen species (ROS) which
can cause damage to body cells (Meneghini, 1997). Free radical damage can be prevented by
food rich in antioxidants such as fruit and vegetables. Fe (II)-induced TBARS production in
blood was clearly decreased by the two plants. Figures 1 and 2 demonstrated the performance
of each plant extract and fractions in modulate in vitro TBARS production. The ICsy obtained

in the TBARS assay are given in Table 2. Considering these ICsy values, no significant
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differences could be established between the two plants. However, when we examine Figures
1 and 2, the anti-lipid peroxidation activity of P. dulcis was slightly superior of G. glabra.
Butanolic fraction, which shown the lowest ICsy (1.38 pg/mL), at the second concentration
tested (2 pg/mL) demonstrate 72.50% inhibition of peroxidation, reaching 97.50% at the final
concentration of 125 ug/mL (Table 2, Figure 1).

Interestingly, dichloromethane fraction of G. glabra showed the lowest ICsy, but not
the better performance in preventing TBARS production (Table 2 and Figure 2). Considering
the different concentrations used in the assay, the crude extract of G. glabra evidently exhibits
the better activity when compared with the other fractions profile. The roots of both plants
tested here were effective inhibitors of TBARS production and also showed DPPH scavenger
activity. These results may be related to the presence of terpenoids, flavonoids, and other
polyphenols in these species. The in vitro antioxidant capacity of G. glabra extracts and the
antioxidative effects of the isoflavan glabridin and other flavonoids derivatives isolated from
licorice have been reported (Visavadiya et al., 2009; Visavadiya and Narasimhacharya, 2006;
Wojcikowski et al., 2007; Belinky et al., 1998; Vaya et al., 1997). However, nothing is known
about the compounds in P. dulcis that may be responsible for the antioxidant activities
evidenced in this work and it is important to emphasize that the same fractions of G. glabra
and P. dulcis produced dissimilar activities, demonstrating the presence of different
compounds or different qualitative and quantitative compositions of their phenolic
constituents. To our knowledge, there is no information available regarding P. dulcis

antioxidant activities and phenolics quantification.

HPLC analysis. High performance liquid chromatography (HPLC) is a very useful
tool which can be employ to characterize the chemical profile of medicinal plants extracts, to

identify its main constituents or specific functional groups, to measure compounds of interest,
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and to assure the quality control of crude extracts or manufactured products batch to batch,
among other of not less important purposes (Drasar and Moravcova, 2004; Alaerts et al.,
2007; Boligon et al., 2009; Sudati et al., 2009).The fourth edition of the Brazilian
Pharmacopoeia affirm that dispensatory Glycyrrhiza glabra must contain at least 4%
glycyrrhizic acid in the roots. The method is time-consuming and subject to numerous sources
of error, based on a lot of steps to get the final result. The sample preparation procedure is
complicated because there is a need to hydrolyze glycyrrhizin acid to get the aglycones, 18a
and 18B-glycyrrhetinic acids which are spectrophotometric measure at 254 nm. This TLC step
is critical because without a previous chromatographic separation, spectrophotometric
analysis is low specific and can be used only to determine the contents of total saponins.
Figures 3 and 4 represents typical HPLC chromatograms of G. glabra and P. dulcis extracts
respectively, and they agree well with six other samples (three for each plant, data not shown)
obtained after the extraction procedures, followed by HPLC analysis instead of
TLC/spectrophotometric measurements.

In Figure 3, it is possible to verify the presence of a peak at Rt = 6.7 min (not
determined) and the peak at Rt =11.03 min, which was related to 18B-glycyrrhetinic acid by
comparison with the standard reference. In Figure 4, there were no peaks over Rt = 5 min. It
could be seen that the chromatographic profiles differs as much and by comparison of the two
chromatograms it is feasible to ascertain that glycyrrhetinic acid, one of the main actives
compounds of G. glabra is not present in P. dulcis roots. While detection of the peak of 18[3-
glycyrrhetinic in the chromatogram of G. glabra would indicate the presence of the active
triterpenoidal saponins derived from glycyrrizin in the roots, the absence of this peak clearly
indicate the adulteration of the material. It is important to emphasize that the method could be
useful to detect adulteration, but it is not adequate to identify P. dulcis saponins, which lack

chromophores and consequently, have no absorption at 254 nm.
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The comparison of these two plants, with particular emphasis on antioxidant,
poliphenol contents and HPLC profiles clearly indicate the differences existing among them.
Although some of P. dulcis saponins are sweet, this physical-chemical property is not a
guarantee that they have the same biological activities of G. glabra saponins. The potential
changeability between these two species must be established at both, scientific and safe basis.
More imperative concerns are regarded with the activities and properties of G. glabra what
would be expected in pharmaceutical or confectionary formulations. From the analytical point
of view, the Brazilian Pharmacopoeia method allow to guarantee the authenticity of G. glabra
based on the presence of glycyrrhetinic acid, but on the other hand there are still a lack
between laboratory evidences and clinical efficacy and safe of P. dulcis remedies and the
proofs about the P. dulcis pharmacological activities are up to now required.

To evaluate the therapeutic potential of P. dulcis, further studies aimed at the isolation
and structural elucidation of constituents are needed. Thus, biological and toxicological

studies with isolates indicate whether the popular use of P. dulcis is justified.
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Figure captions

Figure 1. Effects of different concentrations of crude extract, ethyl acetate,
dichloromethane, and butanolic fractions from the roots of P. dulcis on Fe(Il)-induced

TBARS production in blood plasma.

Figure 2. Effects of different concentrations of crude extract, ethyl acetate,
dichloromethane, and butanolic fractions from the roots of G. glabra on Fe(Il)-induced

TBARS production in blood plasma

Figure 3. HPLC profile G. glabra. Chromatographic conditions: Isocratic mode,

acetonitrile-phosphate buffer pH 7.0 95:5, v/v as mobile phase, detection at 254 nm

Figure 4. HPLC profile of P. dulcis. Chromatographic conditions: isocratic mode,

acetonitrile-phosphate buffer pH 7.0 95:5, v/v as mobile phase, detection at 254 nm.

Table 1- Total phenolic (TP) contents and antioxidant activities (ICs(/DPPH) of P.

dulcis and G. glabra. Values represent the means and standard error from three replicates.

Table 2 — Calculated values of ICsy (ug/mL) for crude extract and fractions from the
roots of Periandra dulcis and Glycyrrhiza glabra in the TBARS assay. Values represent the

means and standard error from three replicates.
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Figure 1. Effects of different concentrations of crude extract, ethyl acetate,
dichloromethane, and butanolic fractions from the roots of P. dulcis on Fe(Il)-induced

TBARS production in blood plasma.
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Figure 2. Effects of different concentrations of crude extract, ethyl acetate,
dichloromethane, and butanolic fractions from the roots of G. glabra on Fe(Il)-induced

TBARS production in blood plasma.
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Figure 3. HPLC profile G. glabra. A) Glycyrrhetinic acid. Chromatographic
conditions: Isocratic mode, acetonitrile-phosphate buffer pH 7.0 95:5, v/v as mobile phase,

detection at 254 nm.
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Figure 4. HPLC profile of P. dulcis. Chromatographic conditions: isocratic mode,

acetonitrile-phosphate buffer pH 7.0 95:5, v/v as mobile phase, detection at 254nm.
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Table 1- Total phenolic (TP) contents and antioxidant activities (ICso/DPPH) of P. dulcis and

G. glabra. Values represent the means and standard error from three replicates.

Periandra dulcis Glycyrrhiza glabra
TP+ SE. ICs0 TP+ SE. ICs0
(mg/g) (g/ml) (mg /g) (g/ml)
Butanolic 77.36+0.41a 1052.18+0.58a 83.26+271a 313.59+0.27a

Ethyl acetate 7513+ 1.54a 616.67 £0.16b 137.7 £1,37b 105.14 + 0.54b

Dichloromethane  85.78 = 1.08b 325.01+0.48c 104.84 £0.13c 34.37 £ 1.20c

Crude extract 7029+298a 1375.13+0.95d 84.03+0.54a 244.88+0.65d

Ascorbic acid 15.98 £1.30

* TP expressed as GAE (mg/g fraction). S.E. = standard error. Averages followed by different letters
in each column differ by Tukey test at p < 0.05.
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Table 2 — Calculated values of ICsy (ug/mL) for crude extract and fractions from the roots of
Periandra dulcis and Glycyrrhiza glabra in the TBARS assay. Values represent the means

and standard error from three replicates.

Plants Extracts ICs0 £ S.E. (ng/ml)
Butanolic 1.38 £ 1.22a
Ethyl acetate 3.22 £0.97ab
Periandra dulcis Dichloromethane 1.60 £ 0.86a
Crude extract 3.85+1.67ab
Butanolic 2.23 £ 1.45ab
Ethyl acetate 4.47 £1.33b
Glycyrrhiza glabra Dichloromethane 1.91+0.73a
Crude extract 2.36 +0.98ab

Averages followed by different letters differ by Tukey test at p < 0.05
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5.2 - Manuscrito 2. Comparative antimicrobial activity of Glycyrrhiza glabra and
Periandra dulcis.
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ABSTRACT

Periandra dulcis is used in Brazil as a substitute of Glycyrrhiza glabra in
infections of the respiratory tract. The study was conducted to compare the plants P.
dulcis and G. glabra regarding antimicrobial activity, as well as to if verify the sub-
division of fractions P.dulcis contributes to the improvement of the activity. Plants
roots were ground and macerated using as solvent ethanol: water (70:30, v/v).
Became fractionation of aqueous extracts with organic solvents of increasing polarity
(CH2Cl,, EtOAc, n-BuOH). For the fractionation, the crude extract of P. dulcis was
submitted to column chromatography on silica gel 60 using solvent mixtures with
increasing polarity. We observed a similarity of two plants, with same result for
bacteria and differing only for the fungi Saccharomyces cerevisiae and Fusarium
proliferatum. Escherichia coli, Klebsiella pneumoniae and Bacillus subtilis were
inhibited by both plants at the low concentration. The fractionation of P.dulcis
improved MIC for Pseudomonas aeruginosa, Salmonella pullorum and fungi, but
decreased the MIC for Escherichia coli and Klebsiella pneumoniae.

Key words: HPLC, MIC, Escherichia coli, Klebsiella pneumoniae, Bacillus subtilis,
Pseudomonas aeruginosa, Salmonella pullorum
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INTRODUCTION
The increase in antimicrobial resistance in bacterial populations, especially of

hospital origin, has been characterized as a public health problem (Ferronatto et al.,
2007). The resistance problem became more serious due to difficulties in the
discovery and launch of new antimicrobial agents on the market using the traditional
method of screening, from fungi and bacteria, which has been making these products
increasingly scarce and more expensive (Phelps, 1989).

Brazil has the greatest biodiversity on the planet, widely using and testing
plants for many different purposes (Funari and Ferro, 2005). A search for new
antimicrobials of plant origin should be prioritized due to the emergence of resistant
microorganisms and opportunistic infections (Penna et al., 2001).

Fabaceae is one of the largest botanical families, also known as
Leguminosae, with wide geographic distribution. There are approximately 18000
species in over 650 genera. There are several reports in the literature indicating
pronounced antimicrobial activity among the plants of this family (Jantova et al.,
2000; Agnese et al., 2001; Salvat et al., 2004; Almeida et al., 2006). The species
Periandra dulcis and Glycyrrhiza glabra are included in the Fabaceae family (Roncal
et al., 2006).

Glycyrrhiza glabra, populary know as licorice, is used in bronchitis, cough and
hoarseness. Wang and Yang, in 2007, quantified terpenes and flavonoids of this
plant by high performance liquid chromatography. In 2003, Ates and Erdogrul
investigated the antimicrobial activity of G. glabra and its fractions. Root extracts
showed various antibacterial activities (7-11 mm/20 pl inhibition zone) against the

microorganisms tested.
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Periandra dulcis is native to Brazil, common in central states, but difficult to
culture in the coastal regions (Corréa, 1984). P. dulcis is used as a substitute for G.
glabra in infections of the respiratory tract. However, no reports in the literature
comparing these plants for antimicrobial activity.

In this study, we performed in vitro tests for evaluating the antimicrobial activity

of roots of these plants.

MATERIALS AND METHODS

Plant Material
Periandra dulcis was obtained in the form of roots through Santosflora Trade
in Herbal LTDA. Glycyrrhiza glabra, in the form of roots, was obtained by Quimer

Commercial LTDA.

Chemicals

Silica Gel 60, Silica Gel 60 GF254 coated plates, solvents for the extractions,
dichloromethane, ethyl acetate, ethanol, methanol, n-butanol, BHI, RPMI and DMSO
were purchased from Merck (Darmstadt, Germany). Silica Gel Merck 70-230 mesh

was used for column chromatography.

Microorganisms tested

For the screening antimicrobial, the bacteria used are Staphylococcus aureus
ATCC 25923, Pseudomonas aeruginosa ATCC 27893, Escherichia coli ATCC 5922,
Klebsiella pneumoniae ATCC 10031, Salmonella pullorum ATCC 9120, Bacillus
subtilis (clinical isolates) and Micrococcus spp.(clinical isolates); the fungis Candida
albicans ATCC 44373, Cryptococcus neoformans ATCC 28952, Saccharomyces

cerevisiae ATCC 2601, Aspergillus flavus ATCC 2384, Sporothix schenckii (clinical
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isolates) and Fusarium proliferatum (clinical isolates); and the algae Prototheca zopfii

(clinical isolates).

ANTIMICROBIAL ACTIVITY

Sample preparation and extraction

The parts of the plants were powdered in a knife mill. The powders of roots
were macerated separately at room temperature with ethanol 70% for a week with
daily shake-up. After filtration, the two extracts were evaporated under reduced
pressure to remove the ethanol. Each extract was partitioned successively with
dichloromethane, ethyl acetate and n-butanol (3 x 200 mL for each solvent). Aqueous

extract taken to dryness led to the crude extract.

Phytochemical avaliation and identification of active substances from
the crude extract of P. dulcis

The crude extract of Periandra dulcis (2,4 g) was submitted to column
chromatography on silica gel 60 using initially CH2Cl,: hexane (50:50) as mobile
phase. Afterward the column was eluted with binary mixture of increase polarity by
increasing in 10% of dichcloromethane untill 100%, after CH.Cl,:AcOET(90:10),
increasing in 10% untill AcCOET 100%, and AcOEt:MeOH (90:10), increasing in 10%
untill MeOH 100%.

At the end of this procedure, we obtained 100 vials of + 50 mL. After
evaluating chromatographic plate, add the vials like in 12 sub-fractions that were

subjected to antimicrobial evaluation and characterization by HPLC.

Antimicrobial activity
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For an initial screening, the use of plant extracts (crude extract,
dichloromethane, ethyl acetate and n-butanol) diluted in DMSO in the concentration
range of 2000-15.625 ug/mL. For the sub-fractions of P. dulcis, we use a range of
concentrations of 3000-100 pg/mL, as the yield of each sub-fraction.

It was necessary to make a 1:50 dilution in RPMI broth (for fungi) and BHI (for
bacteria) from the initial concentration received, because the solvent DMSO is very
toxic to the microorganisms tested and could mask the results. The plates were
incubated at 35 °C for 48 hours and interpretation of results was achieved through
the display of turbidity on the multiplication of the pathogen, compared to controls
positive and negative, with the lowest concentration able to produce inhibition of
growth of bacteria or fungus, for the cavity positive control, one identified as the MIC
(Minimum Inhibitory Concentration) of the fraction to the agent studied. All tests were
performed in duplicate.

The determination of liability was made by the documents as the CLSI (Clinical

and Laboratory Standards Institute).

RESULTS AND DISCUSSION
The results of antimicrobial screening of plants P. dulcis and G. glabra are

expressed in the table 1.
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Table 1- Minimum inhibitory concentration of G. glabra and P. dulcis

Plants Extracts (ug/mL)

Microorganisms G. glabra P. dulcis

Crude CH.Cl; EtOAc N-butanol Crude CHsCl, EtOAc N-butanol

Extract Extract
Sa 250 >2000 250 250 250 >2000 250 250
Pa >2000 >2000 >2000 >2000 >2000 >2000 =>2000 >2000
Ec 15,625 15,625 15625 15,625 15625 15,625 15,625 15,625
Kp 15,625 15,625 15625 15625 15625 15,625 15625 15,625
Sp >2000 >2000 >2000 >2000 =2000 =2000 =>2000 >2000
Bs 15,625 15,625 15625 15,625 15,625 15,625 15,625 15,625
Ca >2000 =>2000 >2000 >2000 >2000 =2000 =2000 >2000
Cn >2000 >2000 >2000 >2000 >2000 >2000 =2000 >2000
Sc 500 >2000 >2000 >2000 =>2000 500 >2000 >2000
Af >2000 >2000 >2000 >2000 >2000 >2000 =>2000 >2000
Ss >2000 >2000 >2000 >2000 =>2000 =2000 =2000 >2000
Fp >2000 500 >2000 >2000 =2000 =2000 =>2000 >2000
Pz >2000 >2000 >2000 >2000 >2000 >2000 =2000 >2000

*Sa= Staphylococcus aureus, Pa=Pseudomonas aeruginosa, Ec= Escherichia coli, Kp= Klebsiella
pneumoniae, Sp= Salmonella pullorum, Bs= Bacillus subtilis, Ca= Candida albicans,Cn=
Cryptococcus neoformans, Sc= Saccharomyces cerevisiae, Af= Aspergillus flavus, Ss= Sporothix

schenckii, Fp= Fusarium proliferatum, Pz= Prototheca zopfii.

We can verify that the results from the plants were very similar. The only
differences were found for fungi Saccharomyces cerevisiae and Fusarium
proliferatum, where liquorice fraction showed activity in the crude extract and
dichloromethane, respectively, and P. dulcis in dichloromethane fraction only for
Saccharomyces cerevisiae.

Glycyrrhizinic acid, the glycoside form of glycyrrhetic acid, is a triterpenoid
compound which accounts for the sweet taste of licorice root, and it is the main

constituent of G. glabra (Shamsa et al., 2007). The mechanism of antimicrobial
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action of glycyrrhetic acid, by inhibiting the DNA, RNA and proteins, was elucidated
by Kim et al., 2002. The activity in vitro anti-Helicobacter pylori was tested with
extract of G. glabra, glycyrrhizinic acid, glycyrrhetinic acid and derivatives. The
glycyrrhetinic acid has shown to be promising in the treatment of gastric ulcers
caused by H. pylori (Krausse et al., 2004).

The roots of Periandra dulcis were described by Machado (1941) to contain
0.38% of glycyrrhizinic acid, main terpene found in licorice (Kim et al., 2002).
However, Hashimoto et al. (1980) have found no evidence of this acid in the plant.

In another study from our group unpublished data, we performed HPLC to
differentiate these plants for the presence of 18B-glycyrrhetinic acid, obtained by
hydrolysis of glycyrrhizin acid. We can check the peak 18B-glycyrrhetinic acid at 11.3
min in B, and the absence of this peak in A. This suggests that the glycyrrhinic acid is
not present in the roots of P. dulcis.

Kim et al., 2002 found that 18B-glycyrrhetinic acid have an antibacterial activity
of 7.6 and 12.5 pg/mL against Bacillus subtilis and Staphylococcus epidermidis
without causing hemolysis of human erythrocytes, whereas it was not inhibitory
against Escherichia coli, Proteus vulgaris and various fungi. Confocal microscopy
showed that 18B-glycyrrhetinic acid was located within the bacteria but had not
caused membrane disruption. It then inhibited synthesis of DNA, RNA and protein.
Thus, we can suggest that glycyrrhetinic acid contributes to the antimicrobial activity
of G. glabra.

Suttisri et al. (2003) presented the structure of periandrins | to V, triterpenic
isolated from P.dulcis and structurally similar to glycyrrhizin acid (figure 1). The
structure of periandrinas | to IV were elucidated by Hashimoto et al., in studies

conducted in the years 1980-82. Periandrina V was elucidated by Suttisri et al., 1993.



53

A ROOC, B

COCH

Figure 1. Molecular structure of: A) nucleus periandrins; B) glycyrrhinic acid.

Table 2, presents the results of minimum inhibitory concentration sub-fractions of P.
dulcis. We observed that more apolar fractions showed better antimicrobial activity. Several
authors identified the presence of compounds triterpenic (as periandrins) in more apolar
fractions (Madureira et al., 2004; Bringe et al., 2006; Bagalwa and Chifundera, 2007; Marin
et al., 2008; Rhourri-Frich et al., 2009). Triterpenes are known for several biological
activities, among which the antimicrobial activity (Virtuoso et al., 2005). Thus, periandrins

possibly contribute to the activity presented by P. dulcis.
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Table 2- Minimum inhibitory concentration of sub-fractions of P. dulcis

Microorganism Sub-fractions of P. dulcis (pg/mL)
1 2 3 4 5 6 7 8 9 10 11 12
Sa 274 248 290 1052 2098 360 568 1227 605 827,5 357 1510
Pa 274 248 290 1052 2098 360 568 1227 605 827,5 357 1510
Ec 274 248 290 1052 2098 360 568 1227 605 827,5 357 1510
Kp 274 248 290 1052 2098 360 568 1227 605 827,5 357 1510
Sp 274 248 290 1052 2098 360 568 1227 605 827,5 357 1510
Bs 274 248 290 1052 2098 360 568 1227 605 827,5 357 1510
Ca 137 124 145 526 1048 180 284 6135 3025 1655 1785 755
Cn 137 124 145 526 1048 180 284 6135 3025 1655 1785 755
Sc 137 124 145 526 1048 180 284 6135 3025 1655 1785 755
Af 137 124 145 526 1048 180 284 6135 3025 1655 178,5 755
Ss 137 124 145 526 1048 180 284 6135 3025 1655 178,5 755
Fp 137 124 145 526 1048 180 284 6135 3025 1655 178,5 755
Pz 137 124 145 526 1048 180 284 6135 3025 1655 178,5 755

*Sa= Staphylococcus aureus, Pa= Pseudomonas aeruginosa, Ec= Escherichia coli, Kp= Klebsiella
pneumoniae, Sp= Salmonella pullorum, Mc= Micrococcus spp, Ca= Candida albicans,Cn=
Cryptococcus neoformans, Sc= Saccharomyces cerevisiae, Af= Aspergillus flavus, Ss= Sporothix
schenckii, Fp= Fusarium proliferatum, Pz= Prototheca zopfii.

Comparing the results of tables 1 and 2, we observed that the sub-
fractionation of P.dulcis contributes significantly to the antibacterial activity for
Staphylococcus aureus, Pseudomonas aeruginosa and Salmonella pullorum.
However, the activity against bacteria Escherichia coli and Klebsiella pneumoniae
decreases considerably, making us to believe that various substances in the crude

extract may have synergistic effects against these bacteria.



55

CONCLUSION

The tested plant extracts have shown great similarity for antimicrobial activity.
Escherichia coli, Klebsiella pneumoniae and Bacillus subtilis were inhibited by both
plants at the low concentration. The presence of periandrinas, triterpenes such as
glycyrrhetinic acid of G. glabra, in P. dulcis can explain this result.

The fractionation of P. dulcis contributed in a limited way for the antibacterial
activity and extensively for the antifungal. The sub-fractions of P. dulcis allowed the
inhibition of Pseudomonas aeruginosa and Salmonella pullorum. However, the
fractionation increased the MIC, reducing inhibition of Escherichia coli and Klebsiella
pneumoniae.

The results suggest that the popular use of P. dulcis and G. glabra to microbial
infections can be substantiated. However, phytotherapy with P. dulcis is not
recommended. Studies that elucidate the mechanism of action and toxicity of the

plant are needed to assess the therapeutic potential.
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5.3 — Resultados adicionais

As sub-fragbdes resultantes do fracionamento em coluna cromatografica em
silica gel 60 foram avaliadas por CLAE. Os cromatogramas das fracbes mais ativas,

1 a 3, podem ser visualizados na figura 8.
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Figura 8 - Perfil por CLAE das sub-fracées 1 (A), 2 (B) e 3 (C) de P. dulcis.
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Condicoes cromatograficas: modo isocratico, acetonitrila-tampao fosfato pH 7.0, 95:5

v/v como fase movel, deteccdo em 254nm.

No cromatograma da sub-fracdo 1, verificamos a presenca de 4 picos

majoritarios em 3.78, 4.5, 5.9 e 15.3 minutos. O maior pico esta em 4.5 min, seguido

pelo pico em 5.9 min. O pico em 15.3 min é verificado apenas nesta fragdo. Os

cromatogramas das sub-fracées 2 e 3 mostram picos com tempo de retencao

idénticos em 4.8, 5.3 e 6.6 min. Um pequena variacdo do tempo de retengcéao é

verificado no primeiro pico das fragbes 2 e 3, 4.2 e 4.4 min, respectivamente.

Contudo, os componentes majoritarios das sub-fragcdes 2 e 3 nao correspondem a

mesma substancia.
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6 DISCUSSAO

A busca por novos farmacos tem possibilitado a renovagdo da pesquisa com
plantas medicinais. Laboratorios de empresas farmacéuticas investem em estudos
visando o isolamento de substancias que conferem propriedades medicinais as
plantas, incrementando o mercado de fitoterapicos e fitofarmacos.

O uso popular de Periandra dulcis como substituto de Glycyrrhiza glabra requer
embasamento cientifico. No entanto, a falta de estudos quimicos sobre P. dulcis
impossibilita conclusées sobre a sua utilizacdo, motivando o presente trabalho que
descreve o estudo comparativo entre G. glabra e P. dulcis.

Para uma avaliagdo preliminar dos compostos das plantas, foi realizada CCD
com os extratos brutos. A revelagdo com anisaldeido e a visualizagdo em luz ultra-
violeta ndo revelou compostos em comum entre as plantas. Na busca por compostos
frequentemente encontrados na familia Fabaceae, realizou-se CCD com padrées
disponiveis no Laboratério de Farmacognosia. No entanto, nao foi possivel localizar
a presenca de rutina, quercetina, lupeol, B-sitosterol, &cido ursélico, acido
clorogénico, acido cafeico e cumarinas no extrato bruto e fragdes de P. dulcis.

Radicais livres, como as espécies reativas de oxigénio (EROs) e nitrogénio
(ERNs), sdo conhecidos como os grandes responsaveis pelo envelhecimento e
doencas degenerativas, como o cancer, doengas cardiovasculares, catarata, declinio
do sistema imune e disfuncdes cerebrais (NETZEL et al., 2007; VALKO et al., 2007).
Os principais EROs sao divididos em radicalares: hidroxila (HO"), superéxido (O2"),
peroxila (ROO") e alcoxila (RO’); e os nao-radicalares: oxigénio, perdxido de
hidrogénio e acido hipocloroso. Dentre as ERNs o 6xido nitrico (NO’), 6xido nitroso
(N2O3), acido nitroso (HNOy), nitritos (NO27), nitratos (NO3”) e peroxinitritos
(ONOOQ"). Alguns radicais podem reagir com lipidios, proteinas e DNA, enquanto
outros sdo reativos apenas com lipidios (HALLIWELL e GUTTERIDGE,
1986;VISIOLI et al., 2000; GULCIN et al., 2003).

Os compostos fendlicos das plantas sdo importantes antioxidantes naturais. A
estrutura quimica de fendis simples, acidos fendlicos, cumarinas, flavondides,

taninos, lignanas e ligninas, favorecem a neutralizacdo dos radicais livres e a
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quelacdo dos metais de transicdo. A presenca do anel aromatico contribui para
estabilizar os intermediarios formados pela acao dos fendis (BALASUNDRAM et al.,
2006; SOUSA et al., 2007).

Conhecendo a atividade antioxidante de G. glabra, buscou-se elucidar o perfil
antioxidante de P. dulcis. Para uma possivel comparacao, realizou-se 0 ensaio com
o radical DPPH, o doseamento de polifendis com o reagente de Folin-Ciocalteau e o
ensaio de TBARS utilizando os extratos brutos e fracdes de ambas as plantas.

O ensaio do radical DPPH determina a capacidade redutora dos compostos
presentes na planta. O DPPH é um radical de coloracao violeta com um préton livre
que, na presenca de compostos captadores de prétons, passa a coloragdo amarela
(BRAND-WILLIAMS et al., 1995; HUANG et al, 2005). A metodologia utilizada
seguiu Choi et al, 2002. As fragdes diclorometano de P. dulcis e G. glabra
apresentaram os melhores resultados, com I1Cs (concentragdo necessaria para inibir
a atividade oxidante em 50%) de 325,01 + 0,48 e 34,37 + 12 pug/mL,
respectivamente. As fracbes menos ativas sdo extrato bruto em P. dulcis (1375,13 £
0,95 pg/mL) e butandlica (313,59 + 0,27) em G. glabra. A fracdo mais ativa em P.
dulcis tem resultado semelhante a fragdo menos ativa em G. glabra. Desta forma,
fica nitida a superioridade de G. glabra sobre P. dulcis no ensaio do radical DPPH.
No entanto, a baixa seletividade da reacdo nao permite elucidar quais compostos de
atividade antioxidante estdo em maior quantidade em G. glabra (ARTS et al., 2004).

O doseamento de polifendis utilizando o reagente de Folin-Ciocalteau foi
realizado conforme metodologia descrita por Chandra e Mejia (2004). O &cido gélico
foi usado como padrdo de referéncia e confecgcdo da curva de calibracdo. Os
resultados sao expressos em miligramas de equivalentes de acido galico por grama
da fracao testada. Neste ensaio, os polifendis formam um complexo de coloracao
azul, quantificado por espectrofotometria, na presenca do reativo de Folin-
Ciocalteau. Taninos ndo sdo dosados por esta reagao (VERZA et al., 2007).

A maior concentracdo de compostos fendlicos de P. dulcis € encontrada na
fracdo diclorometano (85,78 = 1,08 mg/g). As demais fracbes da planta
demonstraram conteddo de polifendis proximos. Em G. glabra, os compostos
fendlicos estdo mais concentrados na fracdo acetato de etila, seqguido da fracédo
diclorometano, 137,7 + 1,37 e 104,84 + 0,13 mg/g, respectivamente.

O malondialdeido (MDA) é um indicador da acado dos radicais livres no

organismo, estando em niveis elevados em algumas doencas associadas ao
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estresse oxidativo. Desta forma, a quantificacdo do MDA em sistemas biol6gicos
serve como parametro de avaliagdo do estresse oxidativo celular e da peroxidacao
lipidica. A reacao do MDA com o &cido tiobarbiturico (TBA) resulta em um produto
detectado por espectrofotometria (FERREIRA e MATSUBARA, 1997; STEGHENS et
al., 2001; SIM et al., 2003).

O excesso de Fe (Il), um conhecido pr6-oxidante, geralmente é regulado por
mecanismos enddgenos. Contudo, a falha de algum mecanismo de neutralizacdo do
Fe (ll) pode levar a producao de EROs e doencgas relacionadas (GOETZ e LUCH,
2008). Para verificarmos a atividade antioxidante in vivo das plantas, adotou-se a
metodologia do TBARS induzido por Fe (Il) em plasma humano.

A fracao butandlica de P. dulcis apresentou a melhor atividade (1,38 + 1,22
ug/mL), seguida da fragc&o diclorometano (1,60 + 0,86 pug/mL). As fragdes acetato de
etila e extrato bruto demonstraram atividades semelhantes, 3,22 + 0,97 € 3,85 + 1,67
Hug/mL, respectivamente. Observando a figura 2 do artigo 4.1, verificamos que a
fracdo butandlica provoca o maior decaimento dos niveis de TBARS, confirmando o
resultado do ICs.

Para G. glabra, a fracao diclorometano apresentou a melhor inibicado dos niveis
de TBARS, 1,91 £ 0,73 ug/mL, seguida das fracdes butandlica e extrato bruto, 2,23 +
1,45 e 2,36 + 0,98 pg/mL. A fragdo acetato de etila demonstrou a menor atividade,
com 4,47 + 1,33 ug/mL. Contudo, ao observarmos a figura 1 do artigo 4.1, nota-se
que a fragao diclorometano, com o melhor ICsy, ndo corresponde ao melhor perfil de
decaimento dos niveis de TBARS. Graficamente, o extrato bruto demonstrou maior
decaimento, seguido da fragdo butandlica e acetato de etila.

Nos resultados dos testes de atividade antioxidante e contetdo de polifendis, a
fracdo diclorometano de P. dulcis demonstrou ser mais eficiente nas reagdes redox,
justificado pela maior quantidade de polifendis. Contudo, a fracao butandlica mostrou
melhor capacidade de quelacdao de Fe (ll). Em G. glabra, nao foi possivel
estabelecer uma relacao, ja que as fragdes obtiveram resultados controversos nos
testes, sugerindo que diversos compostos contribuem para a atividade antioxidante
da planta.

A 4° edicao da Farmacopéia Brasileira dispde de monografia para G. glabra. O

.....

.....
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raizes. Machado, em 1941, verificou a presenca de 0,38% de acido glicirrizinico em
P. dulcis.

Para confirmarmos a presencga do &cido glicirrizinico em P. dulcis, utilizamos a
metodologia proposta pela Farmacopéia Brasileira para G. glabra. As amostras
obtidas em triplicata pela extracdo foram analisadas por CLAE. Na figura 3 do artigo
4.1, verificamos a presenca de um pico, correspondente ao acido glicirretinico, entre
10 e 15 minutos. Este pico ndo estd presente na figura 4. A auséncia de &cido
glicirretinico em P. dulcis também foi relatado por Hashimoto et al. (1980).

A molécula do &acido glicirretinico possui grupo cromdéforo carbonila no anel
aromatico que permite a visualizagdo da molécula em 254 nm. As moléculas das
periandrinas possuem apenas uma dupla ligacdo no anel aromatico, ndo sendo
suficiente para absor¢gdo em 254 nm. Portanto, na figura 4, a localizagdo das
periandrinas ndo esta evidente.

O método farmacopeico, apesar de ser extenso, foi eficaz para a determinacao
do &cido glicirrizinico em G. glabra e na deteccao de possiveis adulteracées. A
utilizacdo do CLAE contribuiu para o método, permitindo a quantificacao do acido
glicirretinico sem usarmos placas cromatograficas preparativas com posterior
extracdo, que pode ocasionar erros experimentais. Contudo, a metodologia nao
deve ser usada para identificarmos as saponinas de P. dulcis.

Através do convénio entre os Laboratérios de Farmacognosia e de Analises
Clinicas e Toxicologicas, pesquisamos plantas com atividade antimicrobiana. A
aluna Tarcieli Pozzebon Venturini, sob a orientacdo do Professor Doutor Sydney
Hartz Alves, analisou os extratos das plantas quanto a atividade antimicrobiana. As
plantas obtiveram resultados semelhantes, variando apenas para Saccharomyces
cerevisiae e Fusarium proliferatum.

Na tentativa de identificarmos a substancia mais ativa contra microorganismos,
realizamos o sub-fracionamento do extrato bruto de P. dulcis. Solventes de
polaridade crescente (fase movel) foram adicionados a coluna cromatografica de
silica gel (fase estacionaria). As 12 sub-fragbes resultantes foram submetidas a
analise antimicrobiana. A tabela 2 do artigo 4.2 demonstra que as fragdes mais
apolares sdo mais efetivas contra os microorganismos testados.

A diferenca entre as sub-fragdes de P. dulcis, demonstrada nos perfis

cromatograficos, sugere que compostos diversos podem contribuir para a atividade
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antimicrobiana da planta. Contudo, nao foi possivel identificarmos quais as
substancias correspondem aos picos encontrados.

A semelhanca na atividade antimicrobiana entre as plantas requer trabalhos
futuros. O isolamento de substancias de P. dulcis por técnicas cromatograficas e a
elucidagdo estrutural usando '*C-RMN sdo de fundamental importancia para
avaliarmos o potencial terapéutico da planta.
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7 CONCLUSOES

o A fracdo diclorometano e a fracdo acetato de etila apresentaram maior
quantidade de compostos fendlicos em P. dulcis e G. glabra, respectivamente,
utilizando o método do reagente de Folin-Ciocalteau.

o A maior atividade antioxidante, usando o método do DPPH, foi encontrada
para a fracao diclorometano em ambas as plantas.

J Glycyrrhiza glabra demonstrou resultados superiores a Periandra dulcis nos
testes do radical livre DPPH e no reagente de Folin-Ciocalteau.

o A fracao butandlica de P. dulcis apresentou a melhor inibicdo dos indices de
TBARS. Em G. glabra, a fracao diclorometano apresentou melhor 1Csp, mas o

melhor perfil de decaimento dos niveis de TBARS foi encontrado no extrato

bruto.
o Periandra dulcis foi superior a Glycyrrhiza glabra no ensaio do TBARS.
J Periandra dulcis demonstrou perfil cromatogréfico diferente de Glycyrrhiza

glabra. Nao foi encontrado indicios da presenca do acido glicirretinico em P.

dulcis. O método da Farmacopéia Brasileira permite a identificacdo de G.

glabra e indica falsificagdo. Contudo, ndo permite a identificacdo da planta

adulterante.

J As plantas obtiveram resultado semelhante frente aos microorganismos
testados. Escherichia coli, Klebsiella pneumoniae e Bacillus subtilis foram
inibidos na minima concentracao testada por ambas as plantas.

J O sub-fracionamento de P. dulcis aumentou a atividade contra Pseudomonas
aeruginosa e Salmonella pullorum.

As plantas demonstraram atividade antimicrobiana semelhante e atividade
antioxidante satisfatéria. P. dulcis mostrou ter potencial para estudos
farmacolégicos. Contudo, a CCD e os cromatogramas obtidos por CLAE deixam
nitida que a composicao de P. dulcis e G. glabra nao é a mesma. Portanto, o uso de
P. dulcis como substituta de G. glabra na etnomedicina brasileira ndo pode ser
recomendado. Para isto, estudos posteriores com P. dulcis sdo necessarios para

garantir a seguranca e eficacia do seu uso como fitoterapico.
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