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Resumo 

 

Este trabalho objetivou identificar os componentes bioativos e o mecanismo de ação do 

extrato etanólico de Spondias purpurea L. em fungos. O Capítulo 1 foi realizado através 

de um levantamento etnobotânico conduzido na comunidade São Sebastião – Vitória da 

Conquista – Bahia, as análises foram realizadas através das ferramentas fator de 

consenso entre informantes, importância relativa e nível de fidelidade. O Capítulo 2 

consta de uma revisão bibliográfica e busca de anterioridade de patentes utilizando 

bancos de dados sobre a planta S. purpurea. O Capítulo 3 se refere à atividade 

antifúngica da planta S. purpurea contra Moniliophthora perniciosa, prospecção 

fitoquímica do extrato e frações e caracterização química da fração ativa. E o Capítulo 4 

revela a atividade antimicrobiana da planta S. purpurea contra microrganismos 

patogênicos em humanos e atividade citotóxica. Um total de 46 plantas foi citado pela 

comunidade São Sebastião, onde a planta S. purpurea se destacou pelo seu nível de 

fidelidade 100%, merecendo destaque para estudos de atividade biológica. Em seguida 

foi realizado um levantamento de dados bibliográficos sobre esta planta, mostrando 

necessidade de mais pesquisas referentes a S. purpurea,  principalmente das folhas. Foi 

obtido o extrato bruto etanólico da planta e o fracionamento deste extrato (FA, FB, FC e 

FD). O extrato bruto etanólico e uma fração isolada da planta (FA) destacaram-se pela 

atividade antifúngica contra M. perniciosa. A fração isolada ativa (FA) foi identificada 

com 14 terpenos majoritários. O extrato da planta S. purpurea não mostrou atividade 

antibacteriana, mas apresentou atividade contra Candida sp e indicou toxicidade contra 

Artemia salina. Sendo assim, este trabalho mostrou que S. purpurea possui atividade 

antifúngica contra M. perniciosa e espécies de Candida, podendo ser um produto 

utilizado como controle biológico, fazendo o uso de terpenos, possivelmente via 

produção de espécies reativas de oxigênio, que parecem estar relacionadas com essa 

atividade. 

 

PALAVRAS-CHAVES: antifúngico, Moniliophthora perniciosa, Candida, controle 

biológico, planta medicinal, seriguela. 
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Abstract 

 

The general objective of this work was to identify bioactive compounds and the 

mechanism of action of Spondias purpurea L. extracts on fungi. Chapter 1 was carried 

out through an ethnobotanical survey carried out in the community of São Sebastião – 

Vitória da Conquista – Bahia; analyses were performed by using tools (informant 

consensus factor, relative importance and fidelity level). In Chapter 2, a literature 

review was performed as well as a search for prior patents using databases on the plant 

S. purpurea. Chapter 3 referred to the antifungal activity of the plant S. purpurea 

against Moniliophthora perniciosa, phytochemical prospection of extracts and chemical 

characterization of the active fraction. In addition, Chapter 4 evaluated the antimicrobial 

activity of the plant S. purpurea against pathogenic microrganisms in humans and 

cytotoxic activity. Forty-six plants were cited by the community of São Sebastião where 

the plant S. purpurea stood out for its fidelity level (100%), thus deserving futher 

studies on biological activity. Then, a survey of bibliographic data on this plant was 

performed, showing a need for more research on S. purpurea, leaves mainly. The crude 

ethanol extract and fractions of this extract (FA, FB, FC and FD) were obtained. The 

crude ethanol extract and an isolated fraction from the plant (FA) stood out for their 

antifungal activity against M. perniciosa. The isolated active fraction (FA) was 

identified with 14 major terpenes. S. purpurea plant extract showed no antibacterial 

activity, but showed activity against Candida species and indicated toxicity against 

Artemia salina. Therefore, this work has shown that S. purpurea has antifungal activity 

against M. perniciosa and Candida and that may be a product to be used as biological 

control, by using terpenes, possibly via the production of reactive oxygen species, 

which seem to be related to this activity. 

 

KEYWORDS: antifungal, Moniliophthora perniciosa, Candida, biological control, 

medicinal plant, seriguela. 
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1. Introdução 

O uso mundial de produtos naturais, incluindo plantas medicinais, tornou-se 

cada vez mais importante nos cuidados na saúde primária, especialmente nos países em 

desenvolvimento. Muitas investigações farmacológicas têm sido realizadas para 

identificar novas drogas ou para encontrar novas estruturas para o desenvolvimento de 

novos agentes com ação terapêutica para o tratamento de doenças humanas e atividades 

biotecnológicas (Newman et al., 2003; Mothana et al., 2009; Nasim et al., 2010). 

Estudos etnobotânicos são estratégias que resultam em sucesso na descoberta de 

novas moléculas bioativas em diversas plantas já utilizadas na medicina popular. Nesta 

abordagem, as informações obtidas a partir de comunidades tradicionais sobre o uso de 

plantas medicinais combinadas com estudos químicos e farmacológicos realizados em 

laboratórios científicos, têm sido uma estratégia útil na investigação farmacológica de 

plantas e produz resultados melhores do que a escolha aleatória de uma planta (Khafag, 

Dewedar, 2000; Melo et al., 2011). 

Os metabólitos secundários podem ser definidos como compostos que não 

apresentam papel na manutenção dos processos de vida fundamentais nas plantas, mas 

têm um papel importante na interação da planta com o seu ambiente (Namdeo, 2007). 

Os metabólitos secundários das plantas são produzidos como resposta fisiopatológica a 

agentes químicos, físicos ou estresse biótico, ou como parte do desenvolvimento da 

planta (Rischer et al., 2002). Dentre estes, os alcaloides, os terpenos e os compostos 

fenólicos são substâncias encontradas em muitos representantes de diferentes famílias 

de plantas por possuírem atividades antiparasitas e pesticidas e, portanto, sendo 

consideradas potenciais substâncias farmacológicas (Khambay et al., 2003). 

Ainda hoje, existe a necessidade de novos compostos antifúngicos devido à 

eficácia variável e efeitos adversos dos medicamentos em uso atual. O uso intensivo de 

um número limitado de medicamentos antifúngicos levou à rápida evolução de 

resistência nestes organismos (Kayser et al., 2003), evidenciando a necessidade da 

caracterização de fontes adicionais com diferentes modos de ação (Akins, 2005). Além 

disso, fungicidas e pesticidas à base de plantas parecem ser uma das melhores 

alternativas devido ao baixo impacto ambiental e perigo para o consumidor, em 

contraste com as drogas sintéticas (Satish et al., 2007; Dubey et al., 2008). 

Contudo, com o aumento do uso de plantas no mundo, é necessário o 

conhecimento de efeitos mutagênicos e tóxicos destas, porque muitas plantas sintetizam 
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substâncias tóxicas para a defesa contra vírus, bactérias, fungos, entre outros, e estes 

compostos podem ter efeitos tóxicos para os seres humanos (Liman et al., 2012). 

Sabe-se que a família Anacardiaceae é rica em óleos voláteis, os quais são 

isolados de frutas e folhas e exibem um amplo espectro de atividade biológica 

(Montanari et al., 2012). Estudos mostram que Spondias purpurea tem usos medicinais 

(Engels et al., 2012), entretanto, observa-se que as folhas dessa planta foram pouco 

estudadas. Diante disso, visando contribuir no conhecimento dos metabólitos 

secundários das folhas de S. purpurea, bem como das suas atividades biológicas, 

objetivou-se identificar os componentes bioativos e o mecanismo de ação de extrato 

etanólico de S. purpurea em fungos.  
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2. Objetivos 

 

Objetivo geral  

 

Identificar os componentes bioativos e o mecanismo de ação de extrato etanólico 

de Spondias purpurea em fungos.  

 

Objetivos específicos 

 

-Realizar um levantamento etnobotânico para determinar a planta de estudo; 

-Realizar uma revisão bibliográfica da planta Spondias purpurea; 

-Avaliar a atividade do extrato bruto e frações das folhas de Spondias purpurea contra 

Moniliophthora perniciosa; 

-Identificar e caracterizar quimicamente os componentes bioativos; 

-Analisar a atividade antifúngica (contra Candida sp.) e antibacteriana do extrato bruto 

e frações de Spondias purpurea; 

-Avaliar a sensibilidade de mutantes de Saccharomyces cerevisiae e Artemia salina 

frente ao extrato bruto e frações de Spondias purpurea. 
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3. Revisão de literatura geral 

 

3.1 Plantas Medicinais 

 O interesse popular no uso de plantas medicinais tem crescido 

consideravelmente, bem como os estudos científicos sobre a química e farmacologia 

desses produtos naturais em muitas partes do mundo, incluindo no nordeste do Brasil 

(Albuquerque et al., 2007). A medicina moderna e indústria farmacêutica são bem 

desenvolvidas, entretanto a Organização Mundial da Saúde (OMS) recomenda o uso da 

fitoterapia, por meio da utilização de plantas ou derivados, como medicina 

complementar e alternativa em seus programas nacionais de saúde (Brasil, 2006).  

O uso das plantas medicinais representa uma ajuda terapêutica importante para 

várias doenças (Das et al., 2011). A maioria das pessoas na zona rural e também em 

áreas urbanas do mundo ainda dependem das plantas medicinais para o tratamento de 

doenças infecciosas (Rahman and Junaid, 2008). Existe um interesse generalizado em 

medicamentos derivados de plantas, uma vez que os extratos de plantas medicinais 

oferecem um excelente potencial para o desenvolvimento de novos agentes eficazes 

contra infecções atualmente difíceis de tratar com a medicina convencional (Machado et 

al., 2005).  

As plantas que apresentam efeito farmacológico são direcionadas para o 

isolamento do princípio ativo. Para a descoberta do mecanismo de ação desses 

compostos, a biologia molecular disponibiliza ferramentas que permitem determinar os 

sítios celulares e/ou fisiológicos envolvidos nesse processo. Isso demonstra que 

trabalhos multidisciplinares são necessários (Balunas, Kinghorn, 2005), como por 

exemplo, nas áreas da botânica, da farmacologia e da fitoquímica, que auxiliam na 

produção de novos conhecimentos da flora mundial (Maciel et al., 2002). 

 

3.2 Levantamento etnobotânico 

As observações relacionadas ao uso popular e a eficácia de plantas medicinais 

contribuem para divulgar as potencialidades terapêuticas das plantas, despertando o 

interesse de pesquisadores, contribuindo para o conhecimento e intensificando a 

utilização de muitas plantas (Maciel et al., 2002). Dessa forma, levantamentos 

etnobotânicos podem subsidiar estudos etnofarmacológicos na busca por potenciais 

fitoterápicos para o tratamento de diversas enfermidades (Albuquerque, Hanazaki, 

2006).  
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Estudos etnobotânicos podem contribuir para avaliar como o conhecimento é 

distribuído localmente entre os membros de uma comunidade (Silva et al., 2011). Este 

conhecimento empírico sobre plantas, especialmente as medicinais, é altamente 

dinâmico e sujeito a várias influências que podem variar de acordo com o gênero, a 

idade, a escolaridade, o nível de renda e pode representar elementos-chave do 

conhecimento da diversidade e riqueza de espécies (Monteiro et al., 2006). 

Diferentes ferramentas para quantificar os dados etnobotânicos são aplicadas na 

complementação de estudos sobre o uso das plantas na medicina popular. A coleta de 

dados quantitativos visa apoiar a conservação de certas espécies e o conhecimento de 

seu uso medicinal popular, principalmente, fornecendo informações sobre as espécies 

ou famílias de plantas que têm sido usadas com várias indicações terapêuticas 

(Vendruscolo, Mentz, 2006). Algumas dessas ferramentas têm sido bem sucedidas na 

identificação de plantas medicinais aplicáveis na fitoterapia (Baptista et al., 2013), 

destacando-se entre elas, a importância relativa das espécies (IR), valor de uso de 

espécies (VU), índices de concordância de uso de espécies vegetais (CUP) e fator de 

consenso dos informantes (ICF).  

 

3.2.1 Importância Relativa de espécies 

Para avaliar a importância relativa das espécies medicinais citadas pelos 

informantes, os sistemas corporais citados são calculados. Em plantas com importância 

relativa (IR) >1, sugere-se que sejam submetidas a estudos farmacológicos que 

confirmem a eficácia terapêutica nas categorias de doenças citadas (El-Darier, El-

Mogaspi, 2009). Espécies com alto valor de IR são utilizadas para tratar uma maior 

variedade de doenças, sendo consideradas importantes em uma comunidade (Bennett, 

Prance, 2000). 

O cálculo da importância relativa é feito para cada espécie medicinal baseado no 

número de propriedades farmacológicas atribuídas e o número de sistemas corporais 

citados (por exemplo: respiratório, gastrointestinal). IR pode mensurar a versatilidade, 

por ser mais preciso do que outros modos de caracterizar o valor de uma planta. O valor 

máximo deste cálculo para uma espécie é 2.0, a partir da seguinte formula: IR = NSC + 

NP, onde, NSC é igual ao número de sistemas corporais tratados por uma espécie 

(NSCE) dividido pelo número total de sistemas corporais tratados pela espécie mais 

versátil (NSCEV); e NP é igual ao número de sintomas atribuídos a uma espécie (NPE) 

dividido pelo número total de sintomas atribuídos à espécie mais versátil (NPEV).  
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3.2.2 Valor de uso de espécies 

O Valor de uso de espécies (UV) é uma das ferramentas para validar a 

importância das plantas, pois plantas com alto valor de uso refletem seus altos usos na 

área de estudo e ação terapêutica máxima contra problemas de saúde. Essas plantas 

devem ser focadas para obter mais resultados detalhados de substâncias bioativas e 

atividades farmacológicas (Ahmed et al., 2014). 

O valor de uso é um método quantitativo que mostra a importância relativa de 

espécies conhecidas localmente, dado pela seguinte fórmula: UV=ΣU/N. Onde, o valor 

de UV é o uso de espécies, U é o número total de usos relatados de cada espécie e N 

representa o número total de informantes entrevistados para uma determinada planta. Os 

valores elevados (próximo de 1), se houver muitos relatos de uso de uma planta, 

demonstra que a planta é importante, e perto de 0, se há poucos relatos relacionados ao 

seu uso (Sivasankari et al., 2014).  

 

3.2.3 Concordância de usos principais para cada espécie ou fidelidade de uso 

O CUP (concordância quanto aos usos principais para cada espécie) ou 

fidelidade de uso (FL) (Friedman et al., 1986), tem sido usado como indicador para a 

bioprospecção, ou seja, para a seleção de plantas a serem estudadas como prioridade, 

pois dados dos informantes sobre o uso medicinal de uma determinada planta, com alta 

fidelidade de uso, podem torná-la candidata para estudos farmacológicos nas categorias 

mencionadas (Cakilcioglu et al., 2011). Para o parâmetro CUP geralmente são 

consideradas as espécies citadas por três ou mais informantes. Não é calculado o CUP 

para espécies que são mencionadas somente uma vez ou citada por mais de um 

informante sem haver coincidências entre seus usos, pois no primeiro caso, não se pode 

estimar a concordância entre os usos e no segundo, não haverá esta concordância.  

O fato de plantas possuírem um nível relativamente elevado de concordância, 

isto é, com vários informantes concordando sobre o seu valor terapêutico, sugere uma 

verdadeira eficácia no tratamento da doença citada. O cálculo realizado para cada 

espécie, é dado pela seguinte fórmula: CUP = (ICUP/ ICUE x 100) ou FL= (Ip/Iu x100), 

onde ICUP/Ip é o número de informantes que indicaram o uso principal (para a mesma 

doença) de uma espécie e ICUE/Iu o número total de informantes que citaram a planta 

para qualquer doença grave. 
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3.2.4 Fator de consenso entre os informantes  

O fator de consenso entre os informantes (ICF) nas diferentes categorias de 

doenças/distúrbios é calculado para testar a homogeneidade de conhecimento do 

informante. Valores ICF variam de 0 a 1, os valores próximos de 1 são considerados 

altos, se houver um critério bem definido na comunidade e/ou se as informações são 

trocadas entre informantes.  

O ICF é calculado utilizando a seguinte fórmula: ICF= nar-na/nar-1. Onde, Nar= 

soma dos usos registrados por cada informante em determinada categoria; Na= número 

de espécies indicadas naquela categoria (Afolayan et al., 2014).  

Desta forma, a utilização de conhecimento etnofarmacológico é uma forma de 

reduzir o empirismo e aumentar a probabilidade de sucesso na descoberta de novas 

drogas (Patwardhan, 2005). Assim, estudos etnobotânicos e farmacológicos fornecem 

informações essenciais para a orientação em bioprospecção de novas drogas de origem 

vegetal, utilizando-se de práticas terapêuticas nas comunidades estudadas (Bieski et al., 

2012). 

 

3.3 Metabólitos secundários de plantas 

Compostos diretamente relacionados com a manutenção da vida integram o 

metabolismo primário. Enquanto o metabolismo secundário faz parte de um conjunto de 

processos que originam compostos que não possuem uma distribuição universal nos 

vegetais, pois não são necessários a todas as plantas. Entretanto, esses metabólitos 

conferem vantagens à sua sobrevivência, permitindo, por exemplo, adaptação a 

diferentes condições impostas pelo ambiente, como fatores bióticos (microrganismos e 

insetos) e abióticos (luz, temperatura e estresse hídrico) (Bettiol, Morandi, 2009). 

Muitos metabólitos secundários produzidos em plantas têm sido usados por seres 

humanos em uma variedade de diferentes aplicações, incluindo as especiarias, os 

corantes, as fragrâncias, os agentes aromatizantes e os produtos farmacêuticos. Muitos 

desses produtos químicos foram também relatados por promover a saúde humana e, 

portanto, podem enriquecer as nossas vidas em uma variedade de maneiras diferentes 

(Sato, Kumagai, 2013). Dentre os metabolitos secundários envolvidos com atividades 

biológicas, os mais citados são os terpenos, os flavonoides, os alcaloides e os taninos. 

 

3.3.1 Terpenos  
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Entre o grande número de compostos de defesa em plantas, os terpenos formam 

o maior grupo, com mais de 30.000 estruturas conhecidas. São classificados de acordo 

com o número de unidades de isopreno, como hemiterpenos, monoterpenos, 

sesquiterpenos, diterpenos, sesterterpenos, triterpenos e tetraterpenos que possuem, 

respectivamente, 5, 10, 15, 20, 25, 30 e 40 átomos de carbonos em sua estrutura 

(Cechinel Filho, Yunes, 2009). Um terpeno contendo oxigênio é chamado de terpenoide 

(Bakkali, Idaomar, 2008).  

Além disso, os terpenos são responsáveis pela fragrância das plantas, os óleos 

essenciais (Cowan, 1999), pela produção de esteroides, carotenoides e clorofila 

(Dewick, 2002).  

Terpenos se destacam pela ação antimicrobiana, apresentando atividade contra 

distintos microrganismos patogênicos (Pichette et al., 2006). Dentre os terpenos, se 

destacam os monoterpenos que têm sido relatados por sua atividade antitumoral (Ghosh 

et al., 2005; Jaafari et al., 2012), os triterpenóides e seus derivados por possuírem 

atividade antimitótica e inibição de crescimento de raiz (Cechinel Filho, Yunes, 2009) e, 

os sesquiterpenos, que apresentam funções protetoras contra fungos e bactérias.  

 

3.3.2 Alcaloides  

Os alcaloides são compostos nitrogenados encontrados principalmente em 

plantas, mas também em menor quantidade em microrganismos e animais. São 

classificados de acordo com o aminoácido precursor (Dewick, 2002).  

A potente atividade biológica de alguns alcaloides levou à sua exploração como 

produtos farmacêuticos, estimulantes, narcóticos e venenos. Atualmente, o uso clínico 

dos alcaloides derivados de plantas inclui o uso como analgésicos (morfina e codeína), 

agentes anticancerígenos (vinblastina e taxol), relaxantes musculares e sedativos. Outros 

alcaloides de origem vegetal com importante ação farmacológica incluem a cafeína, 

nicotina, cocaína e morfina (Facchini, 2001). Além disso, os alcaloides são citados por 

terem propriedades antimicrobianas (Cowan, 1999; Sato, Kumagai, 2013) e contra a 

infecção por HIV (McMahon et al., 1995). 

 

3.3.3 Flavonoides  

Os flavonoides são uma classe muito extensa de produtos naturais distribuída no 

reino vegetal. Estão presentes em todas as partes das plantas, desde raízes até as flores e 

frutos. Ocorrem na forma livre (aglicona) ou ligados a açúcares (glicosídeos). Muitos 
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são coloridos (amarelos), atuando na atração de insetos para a polinização de plantas 

(Yao et al., 2004).  

Os flavonoides são substâncias encontradas nas plantas em uma variedade de 

formas estruturais, todas contendo 15 átomos de carbono em seu núcleo básico 

(Harborne, 1984). Durante a biossíntese das várias classes de flavonoides, esses 

compostos podem sofrer várias modificações, tais como adição ou redução, 

hidroxilação, metilação de grupos hidroxila ou do núcleo dos flavonoides, dimerização 

(produzindo biflavonoides), glicosilação de grupos hidroxila (produzindo O-

glicosídeos) ou em algum núcleo carbônico (produzindo C-glicosídeos) (Harborne, 

1984; Yao et al., 2004). 

Os flavonoides são os que mais se destacam nos alimentos, sendo os principais 

representantes do grupo a quercetina e o canferol (Manach et al., 2004). Devido à 

capacidade de estabilizar radicais livres e espécies reativas de oxigênio, têm sido 

considerados potentes antioxidantes naturais (Balasundram et al., 2006; Mamat et al., 

2013).  

 

3.3.4 Taninos 

Os taninos são moléculas capazes de se combinar com as proteínas. Sua 

configuração química é composta por moléculas fenólicas relativamente volumosas, 

resultantes da polimerização de moléculas elementares de função fenol. Estas estruturas 

estão subdivididas em taninos hidrolisáveis e taninos condensados (Alonso, 2008). 

Os taninos hidrolisáveis consistem de ésteres facilmente hidrolisáveis que 

produzem ácidos fenólicos (gálico) e açúcar, sendo indicados como antidiarreico. Os 

taninos condensados possuem estrutura química semelhante a dos flavonoides, 

demonstrando efeitos vásculo-protetores e antioxidantes (Alonso, 2008). 

Pesquisas sobre a atividade biológica dos taninos evidenciaram importante ação 

contra microrganismos (Monteiro et al., 2005), atividade antiviral (Theisen et al., 2014) 

e sobre seus efeitos em células do sistema imunológico (Holderness et al., 2008). Os 

taninos são substâncias responsáveis pela estrutura e adstringência dos vinhos e também 

presentes em sucos.  

 

3.4 Atividade antifúngica de plantas  

Os produtos naturais têm sido tradicionalmente utilizados no controle de várias 

doenças, pois eles são uma fonte de muitos compostos ativos que apresentam ação 
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terapêutica múltipla, além de constituir modelos para a síntese de um grande número de 

produtos farmacêuticos (Damke et al., 2011). 

As plantas têm sido reconhecidas como uma importante fonte de diferentes 

componentes químicos, como os terpenoides, alcaloides, fenóis, taninos, saponinas, 

antraquinonas, cumarinas, óleos essências e outros, os quais são produtos efetivos para 

o controle de doenças (Marei et al., 2012) e tem sido identificados por possuir atividade 

antifúngica (Cowan, 1999; Johann et al., 2010; Damke et al., 2011; Ntie-kang et al., 

2013). 

 

3.4.1 Plantas com atividades contra fungos de interesse médico 

As doenças causadas por fungos patogênicos representam um problema para a 

saúde humana, sendo uma das principais causas de morbidade e mortalidade em todo o 

mundo, já que são de difícil tratamento. Além disso, o aparecimento de patógenos 

resistentes aos antifúngicos representa um sério problema de saúde pública (Keymanesh 

et al., 2009).  

Nas últimas três décadas, os fungos patogênicos resistentes, particularmente as 

espécies de Candida, causaram grandes problemas à saúde em todo o mundo, 

principalmente em mulheres.  

A conversão de comensalismo ao parasitismo, geralmente está associada às 

alterações ambientais. Espécies de Candida têm a capacidade de crescer sob diversas 

condições ambientais, como dentaduras e superfícies da mucosa oral, que podem 

proporcionar um local adequado para o seu crescimento (Nordin et al., 2013). 

Diferentes espécies de Candida são variavelmente suscetíveis a drogas ainda dentro da 

mesma espécie, e algumas espécies podem desenvolver resistência aos agentes 

antifúngicos prescritos comuns (Ellis, 2002). Assim, a resistência dos fungos às drogas 

é cada vez mais preocupante e, diante disso, a busca por plantas com atividade 

antifúngica ganha cada vez mais importância nos últimos anos (Ouédraogo et al., 2012). 

Sendo assim, Ríos and Recio (2005) sugerem que o estudo de plantas medicinais 

como agentes antimicrobianos é essencial, e que as pesquisas nesta área devem ser 

conduzidas até o agente responsável pela atividade ser determinado ou, conforme o 

caso, a fração ou extratos mais ativos sejam descobertos. E que diferentes tipos de 

estudos sobre os mecanismos de ação, além de interações com antibióticos ou outras 

plantas medicinais ou compostos sejam realizados. 
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3.4.2 Plantas com atividades contra fungos de interesse agronômico  

Fungicidas e pesticidas à base de plantas parecem ser uma das melhores 

alternativas pelo impacto ambiental mínimo e diminuição do perigo para o consumidor, 

em contraste com os pesticidas sintéticos (Dubey et al., 2008). Pesticidas e fungicidas 

sintéticos causam vários efeitos colaterais, que incluem carcinogenicidade, 

teratogenicidade e toxicidade residual (Satish et al., 2007; Fathima et al., 2009). Neste 

sentido, o controle biológico é uma importante alternativa na redução de doenças em 

vegetais em nível econômico e diminui o uso de fungicidas químicos (Krauss, 

Soberanis, 2001). 

Os fungos podem parasitar plantas e promover doenças, onde pode-se destacar o 

fungo Moniliophthora perniciosa ((Stahel) Aime & Phillips-Mora, 2005).  

 

3.4.2.1 Moniliophthora perniciosa 

M. perniciosa é um fungo fitopatogênico que infecta o cacau (Theobroma cacao 

L.), causando a doença conhecida como vassoura-de-bruxa (Figura 1). Este fungo 

impactou severamente a produção de cacau no Brasil, após a sua introdução na região 

Sul da Bahia, que era a principal região produtora de cacau no país (Meinhardt et al., 

2008) provocando perdas e graves problemas socioeconômicos e ambientais para a 

região (Loguercio et al., 2009). 

 

 

 

 

 

 

 

Figura 1. Folhas sadias do Theobroma cacao (A), folhas infectadas (B), frutos sadios (C) e 

necrose nos frutos (D) (Adaptado de Macedo et al., 2009).  

 M. perniciosa possui um ciclo de vida hemibiotrófico, passando pelas fases 

biotrófica e necrotrófica (Figura 2) (Griffith, Hedger, 1994). O ciclo inicia com a 

germinação dos basidiósporos em tecidos lesados ou em tecidos meristemáticos do 

cacaueiro como almofadas florais, brotos, flores e frutos em desenvolvimento (Evans, 

Barreto, 1996). Esta germinação dos basidiósporos forma um micélio primário, 

monocariótico, que invade o espaço apoplástico (intercelular) da planta. Este período de 

A B C D 
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infecção da planta pelo fungo é denominado de fase biotrófica ou parasitária, onde o 

fungo hospeda o tecido vivo da planta, sendo responsável pelos sintomas de vassoura 

verde (Evans, Bastos, 1980).  

A fase necrotrófica ou saprofítica é responsável pelos sintomas de vassoura seca 

no cacaueiro. Isso ocorre quando o fungo atinge o tecido, iniciando um processo de 

necrose, associada à mudança do fungo para um micélio secundário, dicariótico, que 

coloniza o tecido inter e intracelular (Evans, Bastos, 1980). 

Após estímulos ambientais, como períodos intermitentes de umidade e seca e 

sob condições ambientais favoráveis de luminosidade (Purdy, Schimidt, 1996), o 

micélio saprofítico sofre uma morfogênese complexa para formar estruturas de 

frutificação, os basidiocarpos, que carregam os basidiósporos que são liberados sob 

condições ambientais favoráveis, infectando novamente o cacau (Kilaru, Hasenstein, 

2005). 
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Figura 2. Ciclo de vida do fungo hemibiotrófico Moniliophthora perniciosa. Adapatado de 

Cotomacci (2004).  

Muitas estratégias têm sido desenvolvidas no Brasil com a tentativa de controlar 

esta doença, algumas destas estão destacadas cronologicamente: poda fitossanitária 

(Pereira et al., 1996), utilizando como biocontrole misturas de micoparasitas (Krauss, 

Soberanis, 2001), caracterização da protease produzida por Trichoderma harzianum 

(Marco and Felix, 2002), poda fitossanitária associada ao óxido cuproso (Almeida et al., 

2003), poda fitossanitária mensal aliada à aplicação de fungicida mensal (Alves et al., 

2006), desenvolvimento de plantas mais resistentes (Neto et al., 2005; Paim et al., 

2006). 

Além disso, estudos de fungicidas biológicos são frequentes, como o uso do 

extrato da planta Azadirachta indica (A. Juss), que reduziu a germinação dos esporos de 
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M. perniciosa (Ramos et al., 2007), uso de fungos endofíticos isolados de Theobroma 

cacao (Mejía et al., 2008) e leveduras de frutas e de solo isoladas com atividade 

micocinogênica (Cabral et al., 2009). 

O desenvolvimento do produto comercializado TRICOVAB
®

, que contém um 

micoparasita da vassoura-de-bruxa, o Trichoderma stromaticum, e atualmente tem sido 

utilizado (De Souza et al., 2008; Loguercio et al., 2009). Entretanto, outros produtos 

têm sido estudados, como antifúngicos químicos de derivados azólicos (Mota et al., 

2010), produtos biológicos associados a substâncias químicas, como o uso do produto à 

base de mananoligossacarídeo fosforilado (Costa et al., 2010). Além disso, são 

frequentes os estudos moleculares para esclarecer os mecanismos de interação 

patógeno-hospedeiro (Camillo et al., 2013; Pereira et al., 2013; Menezes et al., 2014). 

Recentemente, fungos endofíticos derivados das plantas Luehea divaricata 

(Bernardi-Wenzel et al., 2013) e Trichilia elegans (Flores et al., 2013) foram avaliados 

sobre o potencial fungicida. Falcäo et al. (2014) mostraram a atividade antimicrobiana 

de Bacillus subtilis contra M. perniciosa e promoção de crescimento em T. cacao, 

sugerindo como um agente de controlo biológico. 

Entretanto, no que se refere a controle biológico in vivo, os estudos mais 

recentes indicam que alternando o fungicida hidróxido de cobre com o biocontrole T. 

stromaticum, sem a poda fitossanitária da vassoura, é a melhor estratégia para controlar 

a doença na Bahia, também resultando em melhores rendimentos e retornos econômicos 

(Medeiros et al., 2010). Porém, nenhum resultado obtido até o momento demonstrou 

controle efetivo e definitivo da doença.  

 

3.5 Extratos de plantas com potencial biotecnológico para controle biológico: 

depósitos de patentes 

 As plantas podem ser incluídas nas invenções biotecnológicas patenteáveis 

desde que a exequibilidade técnica da invenção não se limite a planta, mas sim a um 

processo ou produtos obtidos por meio de um processo (Giugni, Giugni, 2010).  

No Brasil, têm sido depositadas com pouca frequência patentes relacionadas a 

plantas ou produtos naturais para fins de controle biológico. Como, por exemplo, os 

derivados de plantas do gênero Calceolaria descritas com atividades pesticidas 

(Khambay et al., 1995); o extrato etanólico de própolis e mel foi relatado por seus usos 

como fungicida no controle de doenças de plantas, como a cercosporiose e ferrugem do 

cafeeiro (Pereira, Carvalho, 2005); e uma composição à base de extratos de cascas de 



24 

 

frutos de café de Coffea spp. para o controle de doenças, induzindo a resistência em 

plantas contra fungos (Resende et al., 2007).  

Patentes internacionais são mais frequentes, como por exemplo, o pesticida 

constituído por uma combinação de matérias-primas botânicas (suco de rabanete, 

cebola, alho, porções de pimentão, suco de Zanthoxylum, extrato etanólico de folhas do 

pinho e outras), por repelir pragas, sendo inofensivo para pessoas e animais, além de 

não causar poluição ambiental, e aplicável para o controle de doenças de plantas e 

pragas de insetos (Wang, 2009). 

Em 2011, foi depositada a invenção da aplicação de extrato etanólico e extrato 

aquoso da planta Elephantopus tomentosus L. com atividade bactericida, indicado como 

adubo verde para prevenção e controle da produção de tabaco, apresentando benefícios 

econômico, social e ecológico (Haofu, 2011). O uso de alho foi descrito no controle de 

doenças e pragas de plantas (Aleksandrovich, Sergeevna, 2013) e o extrato aquoso de 

Cynanchum glaucescens (Decne.) Hand.-Mazz. foi relatado por controlar doenças de 

uma planta frutífera (Wangpeng, 2013). 

O processo de extração de ingrediente ativo de Artemisiae argyi levl. et vant. 

apresentou resistência à doença de plantas (Baoan et al., 2014). Uma fórmula de mistura 

de componentes naturais com folhas, rizomas e frutas de plantas usadas na medicina 

chinesa tradicional, foi descrita como efetiva em prevenir e tratar várias doenças de 

plantas e pragas de insetos (Xueyong, 2014).  
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Abstract 

Ethnopharmacological relevance: The present study evaluated the ethnomedicinal 

knowledge of the people in the community of São Sebastião, Vitória da Conquista, 

Bahia, using ethnobotanical tools in order to provide baseline information for future 

ethnopharmacological and phytochemical studies. 

Materials and Methods: In semi-structured interviews 84 randomly chosen individuals 

of a defined rural area informed about the use of traditional medicinal plants in their 

community, thereby identifying their therapeutic potential. Traditional uses of cited 

species were categorized according to the ICD-10 (International Statistical 

Classification of Diseases and Related Health Problems (WHO). The collected data 

were analyzed with quantitative methods, Informant consensus factor (ICF), the 

Relative importance (RI), and the scores were calculated by means of Fidelity level 

(FL). 

Results: Forty-six plant species grown in the area traditionally used in treatment of 

various ailments were categorized for diseases: digestive system, respiratory problems, 

general symptoms/signs, nervous system and circulatory system. The plants Lippia 

alba, Cymbopogon citratus and Foeniculum vulgare had a RI >1, indicating important 

value to the community. Species with the highest level Fidelity Level (FL) values were 

Spondias purpurea, Bauhinia forficata, Punica granatum, Matricaria chamomilla, 

Stryphnodendron adstringens, Foeniculum vulgare, Mentha piperita, Amburana 

cearensis and Dysphania ambrosioides. 

Conclusions: Medicinal plants are of great importance to the rural inhabitants of São 

Sebastião who still rely on them to treat a wide range of illnesses. The highest Fidelity 

Level (FL) values were Spondias purpurea (to treat hypertension) and Amburana 

cearensis (to indigestion). These species are promising candidates for pharmacological 

studies. It is suggested that plants with high FL deserve attention for pharmacological 

studies, phytochemical, toxicological and clinical trials so that they might be included in 

the National Program of Medicinal Plants and Phytotherapics of the Brazilian Sistema 

Único de Saúde, and safely prescribed by regional health teams. 
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1. Introduction 

Brazil is a continental country with the following six different biomes: Amazon, 

Atlantic Forest, Cerrado, Caatinga, Pantanal, and Pampa (Melo et al., 2011). Of these 

biomes, three are represented in the state of Bahia (Atlantic Forest, Caatinga, Cerrado) 

(Rodal et al., 2008; Leal et al., 2005). 

The traditional knowledge of medicinal plants used by indigenous populations of 

rural areas of Bahia has not received sufficient attention thus far, although, 

ethnobotanical studies from northeastern Brazil have recently been published (Almeida 

et al., 2006; Albuquerque et al., 2007; Ferreira Junior et al., 2012; Cruz et al., 2014; 

Lozano et al., 2014).  

Vitoria da Conquista, Bahia was formerly (in the 18
th

 century) inhabited by the 

Indian tribes of the Mongoiós (subgroup Camacãs), Ymborés (or Aimorés) and to a 

lesser extent the Pataxós. Their villages were scattered over a wide range known as the 

Sertão da Ressaca. Today, the original vegetation cover of Vitória da Conquista does 

not exceed 10% and consists of the Caatinga and Atlantic Forest biomes (Santos et al., 

2008). This vegetation type is of fundamental importance for maintaining the quality of 

regional watersheds, such as the Rio Mole, Rio Pardo and Rio Caculé rivers that benefit 

a large population of southwestern Bahia (IBGE, 2014). The rural communities that are 

mainly composed of miscegenated Brazilian natives (indigenous communities) own 

diverse knowledge about plants and caring for the environment. Thus, research into 

these communities and how they address plants is needed so that their descendants can 

acquire their traditional knowledge (Cruz da Cunha and Albuquerque, 2006). 

The use of medicinal plants has grown considerably in the second half of the 20
th

 

century across many parts of the world. In developing countries, including Northeastern 

Brazil (Albuquerque et al., 2007), 65-80% of the population depends exclusively on 

medicinal plants for the basic healthcare (Agra et al., 2007). Brazil is considered the 

seventh largest market related to the use of basic healthcare, and between 2006 to 2010 

this market grew by 14%. It is also estimate that by 2015, Brazil will be the sixth largest 

market in this sector (Braun et al., 2012). 

Important policies have been implemented in the last decade to encourage 

research and development related to the use of medicinal plants and herbal remedies 

that might be provided to the population safely and effectively in high quality forms to 

prioritize the country's biodiversity (Christo et al., 2012). Considering the actual 
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worldwide popular use of medicinal plants, the Sistema Único de Saúde (SUS, Brazilian 

Health System) of the Brazilian Ministry of Health has introduced the National Policy 

on Integrative and Complementary Practices and the National Policy on Medicinal 

Plants in 2006 (Antonio et al., 2014; Braun et al., 2012) that list some of the indications 

for the use of medicinal plants, such as Aloe vera L. (for the treatment of psoriasis and 

burns), Salix alba L. (for backaches) and Rhamnus purshiana DC. (to treat 

constipation). The increased prescription of medicinal plants via physicians of SUS has 

not only increased the consumption of these plants in health care but has also helped to 

educate the population about the possible dangers of their indiscriminate use. The 

increases in the prescription of local herbal medicines by qualified professionals and 

accurate information will help to prevent medical application of unsafe and ineffective 

plants (Bruning et al., 2012; Christo et al., 2010). 

Different tools have been applied to quantify ethnobotanical data in 

complementary studies of plant usage in folk medicine. Thus, this collection of 

quantitative data could support the conservation of certain plant species and knowledge 

about their popular medical use primarily by informing the people about species with 

several therapeutic indications (Silva et al., 2014). Some of these tools have been 

successful in identifying the pharmacological potential of medicinal plants and thus 

enabled their effective application in herbal medicine (Baptista et al., 2013). 

The present study evaluated the ethnomedicinal knowledge of the people in the 

community of São Sebastião, Vitória da Conquista, Bahia with ethnobotanical tools to 

provide baseline information for future ethnopharmacological and phytochemical 

studies. 

 

2. Materials and Methods 

2.1. Study area 

The study area is located in the state of Bahia, and the survey was conducted in 

the village of São Sebastião, which belongs to the city of Vitória da Conquista (14° 47' 

S and 40° 39' W). São Sebastião is a small rural community of 2,730 inhabitants (1,325 

men and 1,405 women, average monthly income of U$ 280) for whom the use of 

medicinal plants might not only be a tradition but also an economic necessity. Indeed, 

this area, as elsewhere in Brazil, still hosts many Brazilian native plants that are worth 



38 

 

thorough study and protection (Albuquerque et al., 2009; Zank and Hanazaki, 2012). 

Fig. 1 shows the detailed location of the study area.  

 

2.2. Ethnobotanical survey 

Data were collected from 2012 to 2014. The participants signed the Term of Free 

and Clarified Assent (demanded by the National Health Council through the Ethics and 

Research Committee, Resolution 196/96 of the CNS/MS). This study was approved by 

the Committee of Ethics in Research with Human Beings (CEP) of the State University 

of Southwestern Bahia (Universidade Estadual do Sudoeste da Bahia - UESB) (N° 

0134.0.454.000.11).  

Data from semi-structured questionnaires provided information about the 

respondents’ profiles and knowledge about plants used in medicinal therapy, how that 

knowledge was acquired, the plants frequently used by that community and their 

common therapeutic indications. The cited regional plant species were collected, 

identified and integrated into the collection of the herbarium at UESB, Vitória da 

Conquista (HUESBVC). 

 

2.3 Data analysis 

The citations for therapeutic purposes were classified according to the 

International Statistical Classification of Diseases and Related Health Problems (ICD-

10) established by the World Health Organization (WHO, 2011). The informant 

consensus factor (ICF) was calculated for each ailment category to identify the 

agreement of the informants about the reported cures for each group of diseases 

(Heinrich et al., 1998). The relative importance value (RI), which is a measure of the 

diversity of the medicinal applications of a substance, was calculated for each medicinal 

plant cited by the informants (Bennett and Prance, 2000). The highest possible RI value 

(2.0) indicates species with the highest diversity of medicinal use. The scores were 

calculated with the Fidelity Level (FL) (Friedman et al., 1986).  

2.3.1 Informant consensus factor 

The citations for therapeutic purposes were classified according to ICD-10 

(International Statistical Classification of Diseases and Related Health Problems) 

established by World Health Organization (WHO, 2011). The Informant Consensus 
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Factor (ICF) in the different categories of diseases/disorders is calculated in order to test 

the informant's knowledge on homogeneity. ICF values range from 0 to 1, values close 

to 1 are considered high if there is a well-defined criterion in the community and/or 

information is exchanged between informants. The ICF is calculated by the following 

formula: ICF= nar-na/nar-1. The number of use citations in each category (nar) minus 

the number of species used (na), divided by the number of use citations in each category 

(nar) minus one (Heinrich et al., 1998).  

2.3.2 Relative importance 

The relative importance (RI) index was calculated according to Bennett and 

Prance, 2000, to verify their cultural importance (Almeida et al., 2006). Briefly, they 

calculated the RI for each introduced medicinal species based on the normalized number 

of pharmacological properties attributed to it and the normalized number of body 

systems (BS) it affects (e.g., genitourinary, gastrointestinal) and they considered the RI, 

as a measure of versatility, to be more precise than other modes of characterizing a 

plant's value.  

The highest possible RI value (2.0) indicates the species with the highest diversity 

of medicinal use and was obtained by the following formula: RI = NBS + NP. Where 

NBS is the number of body systems treated by a particular species (NBS.S) divided by 

the total number of body systems treated by the most versatile species (NBS.VS); and 

NP is the number of attributed properties of a particular species (NP.S) divided by the 

total number of properties attributed to the most versatile species (NP.VS). 

2.3.3Fidelity Level 

 Scores were calculated as Fidelity Level [FL] (Friedman et al., 1986), values of 

medicinal plants cited by three or more informants. FL= (Ip/Iu x100), where Ip is the 

number of informants who independently indicated the use of a species for the same 

major ailment and Iu the total number of informants who mentioned the plant for any 

major ailment. Values of this calculation have been used as an indicator for 

bioprospecting, that is, to the selection of plants to be studied as a priority, as data from 

informants about the medicinal use of a particular plant, with high fidelity of use, can 

make it a candidate for pharmacological studies in the mentioned categories 

(Cakilcioglu et al., 2011). 
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3. Results and Discussion 

3.1 Socio-demographic information 

Eighty-four (84) community residents (16.7% men and 83.3% women between 

the ages of 18 and 80 years, half of whom declaring themselves "housewives") 

representing 84 families of whom 96% used medicinal plants to treat different diseases 

were interviewed. All visited houses were small and simple houses, the majority having 

a garden, relatimente great. Regarding the level of schooling, 10.8% were illiterate, 

63.1% had not completed elementary school, 11.8% had not completed secondary 

school, and 14.3% had completed secondary school.  

3.2 Acquisition, parts used and mode of preparation of the medicinal plants  

Table 1 details 46 medicinal plants belonging to 30 families. This survey 

revealed that approximately 80% of the species with medicinal properties were 

cultivated in orchards or gardens in the backyards of houses; 15% were considered wild 

and extracted from the surrounding environments, and 5% of the plants were bought at 

popular markets or drugstores, which demonstrates the importance of cultivation as the 

main source of medicinal plants. Several authors of similar ethnopharmacological 

studies have also reported that the majority of respondents acquire plants that are grown 

in their own backyard cultivars (Zank and Hanazaki, 2012; Baptista et al., 2013).  

The leaves (78.2%) were the plant part most frequently used for the treatment of 

diseases, followed by the roots (8.2%) and the seeds (6.4%) (Fig. 2). These results 

corroborate with those of other ethnobotanical studies (Afolayan et al., 2014). In many 

parts of Brazil, the use of teas is a common practice. The main methods of preparation 

of the plants cited were decoction (69.3%), boiling the plant material in water and 

infusion (21.2%), which is worrying because infusion was used to prepare all of the 

tender parts of medicinal plants, such as leaves, buttons and flowers, that are rich in 

volatile components, delicate aromas and active principles that are degraded by the 

actions of water and heat (Oliveira et al., 2010). 

 

3.3 Ailments treated by medicinal plants 

The respondents were asked to associate each medicinal plant with its possible 

health care indications according to the WHO (Zank and Hanazaki, 2012; Bieski et al., 



41 

 

2012). The highest number of citations (106) was for the digestive system, and the 

highest ICF values were obtained for nervous problems (0.85) and digestive system 

(0.84). The values for nine common disease categories are given in Table 2. 

The most cited were the categories related to the digestive system 

(32.8%) followed by respiratory diseases (17%), general symptoms/signs of 

inflammation (14.5%), the nervous system (13.3%) and the circulatory system (12.6%). 

Similar results have previously been reported in other studies (Baptista et al., 2013; 

Brito and Senna-valle, 2012; Zank and Hanazaki, 2012; El-Darier and El-Mogaspi, 

2009), which indicate that the residents of São Sebastião use medicinal plants as the 

first line of treatment for most common diseases.  

 

3.4 Use and Efficacy of the medicinal plants 

Species with high RI values (>1) are used to treat a variety of diseases and are 

therefore considered important to a community (Bennett and Prance, 2000). Lippia alba 

had a RI of 2 was the most versatile species in terms of its use and was indicated as a 

cure for up to 6 body systems. Lippia alba was followed by Cymbopogon citratus and 

Foeniculum vulgare (Table 3). All of the plants with RIs >1 based on this methodology 

were assumed to be important when they were the most versatile. The measures of folk 

knowledge and their interpretations must be carefully made (Almeida et al., 2006). The 

data indicated that some plants had more diversified medicinal uses or applications than 

others (Hassan-Abdallah et al., 2013). Among all of the plants, Lippia alba, which had 

an RI of 2, was the most versatile species in terms of its use (Table 3) and has often 

been reported in ethnobotanical studies (Garcia et al., 2010) to have pharmacological 

uses, for example, a vasorelaxant effect (Maynard et al., 2011), action as a tranquilizer 

(Hatano et al., 2012) an effect in the prevention of gastric ulceration (Pascual et al., 

2001). 

However, when the objective is the search for new plant-derived drugs, the 

concordance of the answers regarding the medicinal use of a particular plant is 

extremely important. Plants that are indicated for many different applications are less 

credible than those with higher fidelities of use (Brito and Senna-valle, 2012). Plants 

with relatively high levels of concordance, i.e., those for which multiple informants 

agree on their therapeutic value, have an implied real efficacy in disease treatment 

(Friedman et al., 1986). 
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To identify the therapeutically potent plants for chemical screening, the FL 

values of 16 medicinal plants (Table 4) were cited by three or more informants. Two 

plants, Spondias purpurea and Bauhinia forficata, with the with the highest (100%) FL 

values for hypertension and diabetes, respectively were obtained. The species with the 

highest FL values are considered more promising candidate plants for further 

pharmacological investigations and deserve priority attention (Hassan-Abdallah et al., 

2013).   

Most of the plants mentioned in the study, for example, Bauhinia forficata, 

Punica granatum, Matricaria chamomilla and Stryphnodendron adstringens, exhibited 

high FLs as expected because the literature contains numerous ethnopharmacological 

studies related to these plants (Table 5). 

However, the mentioned plants with high FLs, Spondias purpurea and 

Amburana cearensis, have been suggested for further study. Spondias purpurea was 

cited for only one treatment (hypertension, 100%). This plant is exotic (i.e., not 

originally native to Brazil), although it is widely used in northeastern Brazil. Amburana 

cearensis (indigestion, 55.5%) is native to Brazil, and some studies have been published 

about its use as a therapeutic. Furthermore, Amburana cearensis has been reported on in 

other ethnobotanical studies (Agra et al., 2007; Bieski et al., 2012). Therefore, these 

species are promising candidates for pharmacological studies. 

 

3.5 Comparison of outstanding medicinal plants with the other studies in 

the literature  

A comparison of the pharmacological literature (Table 5) published in different 

countries with the present ethnobotanical data revealed that many of the plants have 

previously been reported to have activities against specific diseases. Examples include 

Bauhinia forficata, which is used to treat diabetes, and Allium sativum, which is used to 

treat hypertension problems. Such observations hint at the fidelity of the reports by the 

residents of São Sebastião and confirm that this knowledge has been preserved in other 

communities. Other medicinal plants are used differently when compared to other 

traditional practices, for example Amburana cearensis is used against indigestion, but it 

has also been mentioned in other studies for its antibacterial activity and for the 

treatment of treat rheumatism, colds, and sinusitis (Farias et al., 2013), and as anti-

inflammatory (Lopes et al., 2013) (Table 5). There is also a species used in this study, 
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Spondias purpurea, which has not been mentioned in the literature for its medicinal 

uses. 

Comparison of this study to other ethnobotanical studies of traditional medicinal 

plants in Northeastern Brazil revealed that, despite using in other areas of study in 

different proportions and different methods of research, considerable similarities existed 

with respect to the categories of cited diseases (e.g., problems of the respiratory system, 

digestive system, and circulatory system) (Almeida et al., 2006; Albuquerque et al., 

2007). According to this study, Amburana cearensis and Bauhinia sp. are the medicinal 

plants in Northeastern Brazil that are most commonly cited in ethnobotanical surveys 

(Albuquerque et al., 2007; Ferreira Junior et al., 2012; Agra et al., 2007; Albuquerque et 

al., 2009; Silva et al., 2014).  

 

4. Conclusions  

Ethnobotanical studies of rural areas in Bahia, Brazil are rare and, when available, 

have been published in local reports, Brazilian journals or as parts of governmental 

technical reports that are mainly available in Portuguese. These factors might contribute 

to the perpetuation of local knowledge far from the light of scientific knowledge. 

Additionally, studies similar to this one should be performed in Bahia due to its cultural 

and biological diversity and because it is the biggest state in northeastern Brazil. 

The results presented here indicated that medicinal plants are commonly used by 

the rural population of São Sebastião. A total of 46 species were documented, and the 

main indications for medicinal plant use were treatments for the digestive system, 

circulatory system, respiratory diseases and general symptoms/signs of inflammation. 

These findings indicate that the knowledge of the use of medicinal plants in this region 

has been preserved because 80% of the species with medicinal properties were 

cultivated in the households of the population. 

Regarding future studies, it is suggested that plants with high FLs deserve 

attention in pharmacological studies, phytochemical, toxicological and clinical trials so 

that they might be included in the National Program of Medicinal Plants and 

Phytotherapics of the Brazilian Sistema Único de Saúde and be safely prescribed by 

regional health teams because there are still few plants that are listed in this program. 

Thus, the present work aimed to contribute to the long-term improvement of health care 
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in the regions of study, the preservation of local knowledge, and the search for the 

pharmacological principles of the plants. 
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Figures  

 
Fig. 1. Location of the study area in the village of São Sebastião, Vitória da Conquista, 

Bahia, Brazil. 

 

 
Fig. 2. Plant parts used for treating diseases/disorders. 
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Table 1  

List of traditional medicinal plants investigated in this study with their related information. 

Voucher  Scientific name Family Vernacular name* 

 

Part plant 

indicated 

Preparation 

6453 Dysphania ambrosioides (L.) 

Mosyakin & Clemants 

Amaranthaceae Mastruz  ['maʃ'tɾujʃ] Root, leaves Juice, infusion, decoction, 

maceration (cutaneous) 

8010 Allium sativum L Amaryllidaceae Alho  ['aʎu] Bulb Decoction, juice, infusion  

6452 Spondias purpurea L. Anacardiaceae Seriguela ['seRiguela] Leaves  Decoction  

6377 Foeniculum vulgare Mill.  Apiaceae Erva doce ['eRva'dosi] Leaves, seed Infusion, decoction  

8008 Lepidium virginicum L. Brassicaceae Agrião [agɾi'α˜w] Leaves  Syrup 

8007  Ananas comosus (L.) Merr. Bromeliaceae Abacaxi [abaka'ʃi] Fruit Decoction  

8018 Matricaria chamomilla L. Compositae Camomila [kamo'mila] Flower  Infusion  

7994 Bidens pilosa L. Compositae Carrapicho de agulha 

['kaRapi'ʃo] [dƷi] [a'guʎa] 

Root Infusion, decoction 

8012 Solidago microglossa DC.? Compositae Arnica [aR'nika] Leaves  Infusion 

7999 Baccharis trimera (Less.) DC. Compositae  Carqueja [kaRke'Ʒa] Leaves   Decoction  

8019 Costus sp. Costaceae Cana d’água ['kαna] [d'agua] Leaves  Decoction 

8040 Cucumis sativus L. Cucurbitaceae Pepino  [pe'pinu] Fruit  Juice  

7989 Sechium edule (Jacq.) Sw. Cucurbitaceae Chuchu ['ʃuʃu] Leaves  Decoction 

8030 Eleocharis sp. Cyperaceae Junça ['Ʒu˜ka] Root Decoction  

8037 Aleurites moluccanus (L.) Willd Euphorbiaceae Nogueira [no'gejɾa] Seed Maceration  

8045 ** Lamiaceae Tioioiô ['ʈʃjuioi'o] Leaves Decoction 

6459 Plectranthus barbatus Andrews Lamiaceae Boldo ['bol̯do] Leaves  Infusion, decoction, juice 

8002 Mentha spicata L. Lamiaceae Hortelãzinho [oRte'lα˜ziɲo] Leaves Syrup, infusion, decoction 

8028 Plectranthus amboinicus (Lour.) 

Spreng. 

Lamiaceae Hortelã grosso [oRte'lα˜] 

['gɾosu] 

Stem, leaves, 

root 

Syrup, decoction 

8005 Ocimum basilicum L. Lamiaceae Alfavaca ['awfa'vaka] Leaves Syrup, infusion  
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8009 Rosmarinus officinalis L. Lamiaceae Alecrim  [ale'cɾ¦˜] Leaves Decoction, syrup 

8041 Mentha sp. Lamiaceae Poejo ['pɔeƷo] Leaves  Infusion  

8006 Persea americana Mill. Lauraceae Abacate [aba'kaʈʃi] Leaves Juice  

8043 Senna sp. Leguminosae Sene  ['seni] Leaves Infusion 

8014 Stryphnodendron adstringens 

(Mart.) Coville 

Leguminosae Barbatimão ['baRbaʈʃi'mα˜w] Root, leaves, 

bark 

Infusion, decoction 

8046 Amburana cearensis (Allemao) 

A.C.Sm 

Leguminosae  Umburana macho
 

['u˜'bu'Rαna] ['maʃu] 

Seed, bark Infusion, decoction 

8038 Bauhinia forficata Link Leguminosae Pata de vaca ['pata] [dƷi] 

['vaka] 

Leaves  Infusion, decoction 

6460 Punica granatum L. Lythraceae Romã [Ro'mα˜] Leaves  Infusion, decoction 

6461 Malpighia emarginata DC. Malpighiaceae Acerola [ase'ɾola] Leaves  Juice  

8022 Dorstenia sp. Moraceae Contra-erva ['ko˜tɾa] ['eRva] Root Decoction 

8036 Myristica fragrans Houtt Myristicaceae Nóz-moscada 

[nojƷmoƷ'kada]  

Seed, fruit Juice, decoction  

7996 Eugenia uniflora L. Myrtaceae Pitanga [pi'tα˜ga] Leaves Decoction 

8024 Eucalyptus sp. Myrtaceae Eucalipto [ewka'liptu] Leaves Infusion, decoction 

8021 Averrhoa carambola L. Oxalidaceae Carambola [kaɾam'bola] Leaves   Infusion 

8033 Passiflora edulis Sims Passifloraceae Maracujá [maɾaku'Ʒa] Leaves  Infusion, decoction 

8042 Phyllanthus heteradenius Müll. 

Arg. 

Phyllanthaceae Quebra-pedra ['kεbɾa'pεdɾa] Root, stem, 

leaves  

Decoction 

8044 Plantago major L. Plantaginaceae Transagem ['tɾα˜saƷe˜j] Leaves, root Infusion, decoction 

6384 Cymbopogon citratus (DC.) Stapf. Poaceae Capim santo [ka'p¦˜] ['sα˜tu] Leaves, root Infusion, decoction, 

inhalation, juice 

8029 Genipa americana L. Rubiaceae Genipapo  ['Ʒeni'papu] Fruit Juice  

8032 Citrus limon (L.) Osbeck Rutaceae Limão [li'mα˜w] Leaves, fruit  Decoction, juice  

8031 Citrus sinensis (L.) Osbeck Rutaceae Laranja [la'ɾα˜Ʒa] Leaves  Decoction  
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8013 Ruta graveolens L Rutaceae Arruda [a'Ruda] Leaves   Maceration 

8017 Solanum melongena L Solanaceae Berinjela [beɾ¦˜'Ʒela] Fruit Juice  

7995 Lippia alba (Mill.) N.E. Brown Verbenaceae Erva-cidreira [eRvasi'dɾejɾa] Leaves, seed, 

root 

Infusion, decoction 

8016 Aloe vera L.Burm.f. Xanthorrhoeaceae Babosa [ba'boza] Leaves  Scraping, topic contact 

8026 Zingiber officinale Roscoe Zingiberaceae Gengibre [Ʒe˜'Ʒibɾi] Root  Decoction 

*Vernacular name: Plant name in Brazil, within bracket pronunciation of plant name in Portuguese, Gran diccionario español-portugués português-espanhol © 2001; ** not 

identified. 
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Table 2 
Informant consensus factor (ICF) by category of disease (the ICF is the 

number of use citations in each category minus the number of species 

used divided by the number of use citations in each category minus 

one). 

Category  Species Citations ICF 

Nervous system  7 43 0.85 

Digestive system 17 106 0.84 

Respiratory diseases 17 55 0.70 

Circulatory system diseases 13 41 0.70 

General symptoms/signs
a
 17 47 0.65 

Endocrine disorders 4 8 0.57 

Genitourinary diseases 10 14 0.30 

Skin ailments 3 5 0.5 

Neoplasias  1 1 0 

Infectious diseases 1 1 0 

Diseases of the musculoskeletal system 1 1 0 

Diseases of the ear 1 1 0 
a 
symptoms and signs such as stomachache, inflammation, infection, fever, headache, 

malaise. 
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Table 3  

Relative importance (RI) values of the medicinal plants used against specific ailments. (RI=NP+NCS, where NP is obtained by dividing the 

number of properties (reported specific ailments) attributed to a species divided by the total number of properties attributed to the most versatile 

species (the species with the highest number of properties). NBS is the number of body systems (ailment categories) treated by a given species 

divided by the total number of body systems treated by the most versatile species). Medicinal plant species used by community residents of 

Vitória da Conquista were recorded three or more times. 

Species 
Relative 

importance 
Origin* Categories 

Lippia alba  2.0 native Diseases of the nervous system, genitourinary system, circulatory system, diseases, 

respiratory system, symptoms and signs involving the digestive system and the 

abdomen, general signs and symptoms 

Cymbopogon citratus 1.87 exotic Diseases related to the respiratory system, circulatory and nervous, symptoms and signs 

involving the digestive system and the abdomen, diseases of the genitourinary system, 

general signs and symptoms 

Foeniculum vulgare 1.43 exotic Diseases, symptoms and signs involving the digestive system and abdomen, diseases of 

the nervous system, diseases of the circulatory system, categories general signs and 

symptoms, diseases of the genitourinary system 

Aloe vera 0.59 exotic Neoplasias, diseases of the skin, symptoms and signs involving the digestive system and 

the abdomen, categories general signs and symptoms 

Mentha spicata 0.83 exotic Diseases digestive system and abdomen, diseases respiratory system, diseases of the 

genitourinary system 

Dysphania 

ambrosioides  

0.80 native Diseases, symptoms and signs involving the digestive system and abdomen, diseases 

related to the respiratory system, general symptoms and signs, diseases of the skin 

Myristica fragrans 0.59 native Symptoms and signs involving the digestive system and the abdomen, general signs and 

symptoms, diseases of the circulatory system 

Punica granatum 0.57 exotic Categories respiratory, digestive and genitourinary systems 

Passiflora edulis 0.54 native Categories nervous system, circulatory, endocrine, nutritional and metabolic diseases 

Amburana cearensis 0.51 native Diseases digestive system and abdomen, general signs and symptoms 

Plectranthus 0.45 exotic Diseases digestive system and abdomen, general signs and symptoms 
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barbatus  

Plectranthus 

amboinicus 

0.43 exotic Diseases respiratory system, infectious diseases 

Allium sativum 0.39 exotic Respiratory diseases, diseases of the circulatory system 

Stryphnodendron 

adstringens 

0.37 native Categories general signs and symptoms, genitourinary, and skin diseases 

Citrus limon 0.37 exotic Respiratory diseases, diseases of the circulatory system 

Bauhinia forficata 0.24 native Diseases of the circulatory system, endocrine, nutritional and metabolic diseases 

Matricaria 

chamomilla 

0.19 exotic Diseases of the nervous system  

Ocimum basilicum 0.19 exotic Respiratory diseases, diseases of the circulatory system 

Spondias purpurea 0.18 exotic Diseases of the circulatory system 

    * All plants not originally native to Brazil were considered exotic.  
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Table 4 

FL values of the medicinal plants cited by three or more 

informants. FL= (Ip/Iu x100), where Ip is the number of 

informants who independently indicated the use of a 

species for the same major ailment, and Iu the total 

number of informants who mentioned the plant for any 

major ailment. 

Scientific names Category Ip Iu FL (%) 

Spondias purpurea Hypertension 6 6 100 

Bauhinia forficata Diabetes 5 5 100 

Punica granatum Sore throat 3 4 75.0 

Matricaria chamomilla Tranquilizer 2 3 66.6 

Stryphnodendron adstringens Inflammation 2 3 66.6 

Foeniculum vulgare Flatulence 20 34 58.8 

Mentha spicata Influenza 10 17 58.8 

Amburana cearensis Indigestion 5 9 55.5 

Dysphania ambrosioides Inflammation 5 9 55.5 

Myristica fragrans Headache 2 4 50.0 

Allium sativum Hypertension 2 4 50.0 

Aloe vera Skin diseases 2 4 50.0 

Plectranthus amboinicus Influenza 3 6 50.0 

Plectranthus barbatus Indigestion 3 7 42.8 

Lippia alba Flatulence 19 57 33.3 

Cymbopogon citratus Hypertension 17 54 31.4 
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Table 5  

Comparison of the uses of medicinal plants recorded with information gathered from the literature. 

Scientific name  
Ailments recorded in the 

present study 
Main use in the 

present study 
Some medicines uses reported in the literature  

Allium sativum  Influenza and hypertension  Hypertension Antifungal, antibacterial, antitumor, anti-inflammatory, antithrombotic 

(Lanzotti, 2006), anti-hypertensive (Corzo-Martinez et al., 2007), attenuates 

left ventricular diastolic dysfunction and fibrosis without significantly 

decreasing systolic blood pressure in hypertensive rats (Hara et al., 2013) 

Aloe vera Hair loss, stomachache, 

skin inflammation, cancer, 

ulcer 

Skin diseases  Lowering LDL, increasing HDL, decreasing blood glucose level, treating 

genital herpes and psoriasis (Ahlawat and Khatkar, 2011), positive effect on 

body mass, caecum and tibial bones in the short term (Beyaa et al., 2012), 

anti-inflammatory activity (Lee et al., 2013) 

Amburana cearensis  Headache, stomach 

problems, ulcer, intestinal 

Infection 

Indigestion Used to treat rheumatism, cold, and sinusitis (Farias et al., 2013), anti-

inflammatory (Lopes et al., 2013), antibacterial activity (Figueredo et al., 

2013; Sá et al., 2014) 

Bauhinia forficata  Diabetes Diabetes Antidiabetic activity (Pepato et al., 2002), hypoglycemic activity (Menezes et 

al., 2007), antioxidant activity, beneficial in the prevention of diabetes 

complications associated with oxidative stress (Khalil et al., 2008) 

Cymbopogon citratus  Hypertension, tranquilizer, 

cramps, stomach problems, 

influenza, headaches 

Hypertension Cardioprotective potential primarily mainly due to its antioxidant activity 

(Gayathri et al., 2011), antispasmodic, hypotensive, anticonvulsant, analgesic, 

antiemetic, antitussive, antirheumatic, antiseptic and treatment for nervous 

and gastrointestinal disorders and fevers (Shah et al., 2011), antioxidant 

activity, antidiabetic activity (Mirghani et al., 2012), anti-hypertensive 

(Olorunnisola et al., 2014) 

Dysphania 

ambrosioides 

Inflammation, toothache, 

scarring, ulceration, 

infection 

Inflammation Antitumor effect (Nascimento et al., 2006), anti-inflammatory activity 

(Ibironke and Ajiboye, 2007), antifungal activity (Sousa et al., 2012), 

amoebicidal activity (Avila-Blanco et al., 2014)  

Foeniculum vulgare Intestinal problems, 

hypertension, urinary 

infection 

Flatulence Colic in breastfed infant (Savino et al., 2005), antimicrobial properties (Kaur 

and Arora, 2010), was confirmed in review the used in many parts of the 

world for the treatment of a number of diseases, for example, abdominal 

pains, antiemetic, colic in children, constipation, depurative, diarrhea, 

flatulence and irritable colon (Badgujar et al., 2014) 
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Lippia alba Stomach and intestinal 

problems, influenza, 

tranquilizer, insomnia, 

hypertension, fever 

Tranquilizer  Sedative, anxiolytic activities (Hennebelle et al., 2008), antibacterial, 

antifungal (Ara et al., 2009), vasorelaxant effect was evaluated in vitro in rat 

superior mesenteric artery rings (Maynard et al., 2011) 

Matricaria chamomilla Tranquilizer and insomnia Tranquilizer Decreased stress in bovines, associated with inhibition of cortisol production 

and calming and anxiolytic effects (Reis et al., 2006), sleep aid, sedation 

(Srivastava et al., 2010), induce recovery from a polycystic ovary syndrome-

induced state in rats but also increase dominant follicles, better endometrial 

tissue arrangements can be regarded as another therapeutic effect (Zangeneh 

et al., 2010), protective effects on paraquat-induced damage via oxidative 

stress in rat lung (Ranjbar et al., 2014) 

Mentha spicata Stomach and intestinal 

problems, influenza, 

coughs, inflammations 

Influenza Effective inhibitor of LPS-induced inflammation (Pearson et al., 2010), 

antioxidant effects (Arumugam and Ramesh, 2011), effective for antiemetic 

treatment (Tayarani-Najaran et al., 2013) 

Myristica 

fragrans 

Hypertension, headache, 

stomach problems 

Headache Extracts of nutmeg showed a good antidiarrheal effect, with a significant 

sedative property (Grover et al., 2002); Peptic ulcer (Jan et al., 2004), 

antibacterial agent (Chunga et al., 2006) 

Plectranthus 

amboinicus  

Influenza, cough, worms Influenza The aqueous extract has the analgesic and anti-inflammatory abilities (Chiu et 

al., 2012; Ravikumar et al., 2014), for diabetes, which may be due to the 

presence of flavonoids (Koti et al., 2011), exhibited antioxidant, diuretic, anti-

inflammatory, cytotoxic and antimicrobial activities (El-hawary et al., 2012), 

effectiveness against methicillin-resistant Staphylococcus aureus skin 

abscesses (de Oliveira et al., 2013), treatment of rheumatoid arthritis (Chang 

et al., 2010) 

Plectranthus barbatus Stomach problems 

(indigestion, nausea, 

vomiting, stomach pain, 

hangover) 

Indigestion The plant is also used to treat gastritis and intestinal spasms (Câmara et al., 

2003), stomach pain, nausea, vomiting and is used as purgatives, carminatives 

and as anthelmintic (Lukhoba et al., 2006), antioxidant activity (Maioli et al., 

2010) 

Punica granatum  Sore throat, stomach 

problems, uterine problems 

Sore throat Wound healing activity (Murthy et al., 2004), anti-inflammatory effects 

(Lansky and Newman, 2007), 

might be used as an antibacterial agent in controlling oral infections 

(Abdollahzadeh et al., 2011) 
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Spondias 

purpurea 

Hypertension  Hypertension  Antimicrobial activities (Miranda-Cruz et al., 2012), antioxidant activity 

(Gregoris et al., 2013) 

Stryphnodendron 

adstringens 

Inflammation and healing  Inflammation Anti-inflammatory activity (Lima et al., 1998), antibacterial activity (Audi et 

al., 2004; Costa et al., 2010), antifungal activity (Ishida et al., 2009), reducing 

bacterial (Cavalcante et al., 2014), tyrosinase inhibitory activity (Souza et al., 

2012),in the treatment of leucorrhea, gonorrhea, gastritis, diarrhea, bleeding, 

and wound healing (Costa et al., 2013)  
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Resumo 

Esta revisão relata informações sobre a planta Spondias purpurea L. (Anacardiaceae), 

descrevendo o uso medicinal, perfil fitoquímico e suas atividades biológicas publicadas. 

Foi realizada revisão bibliográfica constando de artigos com o nome científico da 

planta, publicados nas bases de dados Pubmed, Science Direct, Web of Science, 

SciFinder, Google Acadêmico e periódicos Capes e uma busca de anterioridade de 

patentes, utilizando os bancos de dados European Patente Office, World Intellectual 

Property Organization, United States Patent and Trademark Office, Spacenet e Instituto 

Nacional de Propriedade Intelectual. Os resultados mostram que S. purpurea tem sido 

tradicionalmente usada para tratar várias doenças, como problemas gástricos, diabetes e 

colesterol. Estudos fitoquímicos da fruta e casca desta planta têm mostrado que são 

ricos em compostos fenólicos, ácidos orgânicos e compostos voláteis. No entanto, há 

pouca informação fitoquímica referente às folhas e outras estruturas desta planta. Os 

estudos sobre as atividades biológicas da planta são principalmente de extratos brutos, 

com os seguintes efeitos terapêuticos: atividades antimicrobianas, antifúngicos, 

antioxidantes e antiúlcerogênico. Nas buscas de dados referentes à produção patente, 

poucas patentes relacionadas com essa planta foram encontradas. Sugere-se que mais 

estudos de identificação dos compostos bioativos, atividades biológicas e citotoxicidade 

sejam realizados, para explorar o potencial de S. purpurea como fonte de agentes 

terapêuticos. 

 

Palavras-chave: Etnobotânica, etnofarmacologia, fitoquímica, Spondias purpurea. 

 

Abstract 

This review reports information about the plant S. purpurea L. (Anacardiaceae), 

describing its medicinal use, phytochemical profile and published biological activities. 

A literature review was conducted consisting in articles containing the scientific name 

of the plant, published in the databases PubMed, Science Direct, Web of Science, 

SciFinder, Google Scholar and Capes journals and a search for prior patents using the 

databases European Patente Office, World Intellectual Property Organization, United 

States Patent and Trademark Office, Spacenet and Instituto Nacional de Propriedade 

Intelectual. The results show that S. purpurea has traditionally been used to treat various 

diseases such as gastric disorders, diabetes and cholesterol. Phytochemical studies of the 
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fruit and bark of the plant have shown that it is rich in organic acids, phenolic and 

volatile compounds. However, there is little phytochemical information concerning the 

leaves and other structures of this plant. Studies on the biological activities of the plant 

are mainly on crude extracts with the following therapeutic effects: antimicrobial, 

antifungal, antioxidant and anti-ulcer activities. In the searches for patent data, one 

found few patents related to Spondias purpurea. It is suggested that further studies are 

carried out to identify the bioactive compounds, biological activities and cytotoxicity, in 

order to explore the potential of S. purpurea as a source of therapeutic agents. 

 

Keywords: Ethnobotany, Ethnopharmacology, Phytochemistry, Spondias purpurea. 

 

Introduction  

The genus Spondias (Anacardiaceae) comprises agricultural plants, including the 

fruit seriguela (Spondias purpurea), cajá (S. mombim L.), umbu (S. tuberosa Arruda) 

and cajá-manga (S. cytherea Sonn). In several regions of Brazil, species of Spondias are 

used for medicinal purposes, furthermore, has economic importance, since it is used for 

production of fruits, juices, jams, ice cream and alcoholic beverages (Silva et al., 2014), 

besides these species has been reported for a significant number of essential oils (Lemos 

et al., 1995).  

Spondias purpurea is distributed plant in various parts of the world, such as 

Mexico, Central America and widely found in Northeast Brazil (Ceva-antunes et al., 

2006) and frequently cited in ethnobotanical surveys (Freitas et al., 2012; Barboza da 

Siva et al., 2012). Therefore, a thorough understanding of the possible pharmacological 

effects of S. purpurea is needed. This review focuses on the botany, ethnomedicinal 

uses, phytochemistry, pharmacology and toxicology of S. purpurea. 

 

Methodology 

An extensive bibliographic search was undertaken to identify works on these 

medicinal plants published in journals and data banks during the period between 1979 

and 2014. Were consulted published monographs, theses, proceedings of scientific 

congresses, websites and technical research publications. Database searches were 

performed through the internet using Pubmed, Science Direct, Web of Science, 

SciFinder, Google Scholar and Capes journals. Keywords used in the search were: 

Spondias; Spondias purpurea; seriguela and Anacardiaceae.  
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One also investigated the technological forecasting using the databases European 

Patent Office, World Intellectual Property Organization, United States Patent and 

Trademark Office, National Institute of Intellectual Property (INPI) and Spacenet. The 

keywords used in the search were: Spondias, Spondias purpurea and seriguela.  

 

1. Plant Botany 

1.1 Occurrence and Distribution  

The plant S. purpurea belongs to the genus Spondias, of the family 

Anacardiaceae, which comprises more than 70 genera and over 600 species, which are 

mainly trees and shrubs growing in tropical, subtropical and temperate zones (Engels et 

al., 2012). There are at least 180 common names for the species S. purpurea (Miller and 

Schaal, 2005; Bicas et al., 2011) among these seriguela (Augusto et al., 2000; Ceva-

antunes et al., 2006), red mombin, purple mombin, ciruela, Spanish plum, jocote, 

ciruela mexicana and hog plum (Miller & Schaal, 2005). 

Spondias purpurea is a plant native to the tropical semi-arid forests of 

Mesoamerica originated in Mexico and Central America where wild populations are 

still found (Bicas et al., 2011; Miller and Schaal, 2005). Some cultivars are also grown 

in Florida (Macia & Barfod, 2000), India and South America (Augusto et al., 2000). In 

Brazil it is found in the Northeast, Minas Gerais, Rio de Janeiro, Mato Grosso, Mato 

Grosso do Sul, São Paulo and Espírito Santo (Ceva-antunes et al., 2006; Omena et al., 

2012).  

 

1.2 Botanical description 

S. purpurea may be considered a fast growing plant, even though it grows on 

rocky slopes in shallow, infertile soils (Pimenta-Barrios & Ramírez-Hernández, 2003). 

S. purpurea is deciduous, polygamous-dioecious, with compound intermarginal 

imparipinnated leaves with a sheath. The flowers are small with varied colors (greenish 

white, pink, purple or deep red), arranged in short racemes (Ruenes-morales et al., 

2010) (Fig.1). 

The small trees (3–10 m) (Fig. 2a) produce oval, smooth and shiny fruits that 

ripen throughout the year, depending on the variety, and vary widely in color from 

green to yellow, orange, red and violet (Fig. 2b) (Popenoe, 1979). In the period of 

maturation, the stage of the beginning of yellow pigment seems to be the one with the 

best values for the parameters related to mass, volume, length and diameter of the fruit. 
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However, the best time to harvest has proved to be the predominant red coloration 

stage, which is when it reaches the high levels of vitamins (Freire et al., 2011; Martins 

et al., 2003a; Martins et al., 2003b). The main botanical variety of seriguela (red 

mombin) is produced from September to October. However, other botanical varieties of 

Spondias purpurea are harvested during the dry season (February–May) and the 

beginning of the wet season (June–July) (Leon and Shaw, 1990; Bautista-Baños et al., 

2000). 

The kernels of the fruit of S. purpurea, mostly, are sterile, causing the plant to 

propagate asexually by budding, layering, tissue culture, cuttings and grafting, the last 

two being the most commonly used for gender (Sousa et al., 2010; Lima et al., 2002). 

Although S. purpurea has adapted well to the region of South America, some 

phytopathological problems affect the fruit quality (Freire, 2001). 

 

2. Economic importance  

S. purpurea has economic importance, with the production of fruits, juices, jams, 

ice cream and alcoholic beverages (Koziol & Macía, 1998). In temperate countries, the 

genus Spondias is one of the most important genera because they are tropical fruit trees 

for domestication and exploited for their commercial value (Lima et al., 2002). 

 Furthermore, the fruit of this plant represents an alternative crop that can be used 

to diversify the horticultural production, increase productivity in regions with low-

fertility soils, and form part of strategies seeking to aid the recovery of poor, shallow 

soils. Therefore, more studies on physiology and technology with this plant should be 

done to achieve better commercial traits, such as size, shape, color, yield and nutritional 

value (Maldonado-Astudillo et al., 2014).  

Todisco et al. (2014) evaluated the quality and stability of S. purpurea 

components for a period of 120 days of storage; it was possible to verify that the 

product could have sufficient stability to be marketed. 

 

3. Traditional uses 

Spondias purpurea has been in continuous use for different purposes, such as 

nutritional, medicinal and agricultural ones. In Mexican communities, people usually 

use the plant in the form of infusion of fresh leaves, taken as a remedy for stomach and 

flatulence (Alfaro, 1984). Decoction of the leaves and bark is used for anemia, diarrhea, 
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dysentery and skin infections (Caceres et al., 1990; Zamora-Martínez and de Pascual 

Pola, 1992; Cáceres et al., 1993). 

In Brazil, S. purpurea has been mainly used against symptoms of stomachache 

and diarrhea; however, there have also been reports of its use for diabetes and lowering 

cholesterol. Most uses occur in the form of tea using the leaves of the plant (Oliveira et 

al., 2010; Carniello et al., 2010; Nascimento and Conceição, 2011; Freitas et al., 2012; 

Barboza da Siva et al., 2012).  

 

4. Phytochemistry  

From a phytochemical point of view, members of the Anacardiaceae family are 

rich in secondary plant metabolites, in particular phenolic compounds, with interesting 

biological activities (Bicas et al., 2011; Engels et al., 2012). Phytochemical studies on 

the fruit, gum and peel of Spondias purpurea were found, with components such as 

polysaccharide, volatile components, terpens, flavonoids, whereas few phytochemical 

studies of the leaves were found. Most chemical studies described in Table 1 

characterized the components by HPLC (High Performance/Pressure Liquid 

Chromatography) and GC (Gas chromatography), and few studies were conducted on 

the isolation and identification of the plant components. 

 

5. Pharmacological activities 

5.1 Antimicrobial activities 

The plant S. purpurea was tested in vitro and in vivo for activity against bacteria 

and fungi using bark, fruit and leaf. Miranda-Cruz et al. (2012) considered S. purpurea 

as a promising antimicrobial source in its ethanol extract. In addition, one showed S. 

purpurea antifungal activities suggesting that future work include the isolation of the 

active components of these extracts (Bautista-Baños et al., 2000; Bautista-Baños et al., 

2002; Pizana et al., 2010) (Table 2). 

 

5.2 Antiprotozoal activity 

S. purpurea showed no activity against protozoa Leishmania donovani, 

Plasmodium falciparum, Trypanosoma brucei rhodesiense and Trypanosoma cruzi 

(Gachet et al., 2010) (Table 2).  

 

5.3 Larvicidal activity 
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Studies by Lima et al. (2011) showed larvicidal activity (Aedes aegypti) of 

essential oil of S. purpurea. 

 

5.4 Antiulcerogenic activity 

One showed that the ethanol extract of S. purpurea reduced ulcerations at all 

concentrations administered and promoted no change in volume or gastric pH, 

suggesting that the extract of S. purpurea may constitute a potential target for use in 

antiulcer therapy (Dantas, 2012). 

 

5.5 Antioxidant activity 

Spondias purpurea L. indicated the presence of antioxidants (Engels et al., 

2012). Their study shows the profile of its phenolic compounds, which is of particular 

interest given the increasing evidence of beneficial effects of phenolics on human 

health. Studies in Brazil have shown that the fruit has high antioxidant activity in test of 

radical sequestration (DPPH) (Almeida et al., 2011; Barboza da Siva et al., 2012; 

Gregoris et al., 2013). Other species of the Anacardiaceae family Spondias pinnata 

(Hazra et al., 2008) and Mangifera indica (Schieber et al., 2003), contain substances 

such as flavonoids and xanthones, gallotannins and benzophenone derivatives, with a 

possible similar antioxidant activity. 

Omena et al. (2012) showed that S. purpurea (seeds and peel) extracts displayed 

the highest antioxidant activities. S. purpurea seed ethanol extracts presented an 

acetylcholinesterase (AChE) inhibition zone similar to that of the positive control, 

carbachol. AChE inhibition assay with chlorogenic acid, one of the main constituents of 

S. purpurea seeds, revealed that this acid showed activity similar to that of the control, 

physostigmine. These data suggest that these extracts are potentially important 

antioxidant supplements for the everyday human diet, pharmaceutical and cosmetic 

industries and the large amount of chlorogenic acid found in S. purpurea seeds may 

explain, in part, its better performance in most antioxidant assays and its inhibition of 

acetylcholinesterase activity. 

 

5.6 Toxicity activity  

Dantas (2012) examined the acute toxicity of extracts from the leaves of S. 

purpurea against Artemia salina (microcrustaceans). It was noted that they presented 

toxicity only 48 hours of exposure (LC50 823μg/mL) and that Swiss mice ethanol 
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extract showed low acute toxicity, as evidenced by the absence of relevant clinical 

signs, as well as the absence of death throughout the observation period at a dose of 

2000 mg/kg. Fonseca et al. (2013) showed that seed extracts from S. purpurea were not 

toxic against Artemia salina. 

In their studies on ethanol extracts of S. purpurea seed, peel and pulp, Omena et 

al. (2012) did not show cytotoxicity using sheep corneal epithelial cells. 

 

6. Search for prior patents 

Few patents related to Spondias purpurea plant were found. One has been 

described about a cosmetic composition, bath preparation or cleansing composition 

containing moisturizing Spondias purpurea ingredient(s) with sustainable moisturizing 

effect for a long period of time and exhibiting high efficacy on the skin in terms of 

prophylaxis, mitigation or amelioration of dryness, rough skin, chap, dandruff, itch and 

inflammatory diseases; and on the hair, in terms of dryness, split hair, cut hair and 

glossing (Ohara et al., 2001). 

Some patents have been found with the keyword "Spondias purpurea". 

However, they were not in fact the product obtained from the plant, for example (i) 

about a byproduct used as oviposition deterring pheromones against fruit flies (Diptera: 

Tephritidae) of economic importance. This substance can be used to reduce the damage 

caused by these insects on fruits which are cultivated in commercial and semi-

commercial orchards, in garden orchards and in isolated trees in residential gardens, for 

example S. purpurea, which was used as the host plant of these fruit flies (Aluja et al., 

2003). And (ii) the invention relates to compositions comprising extracts from plants 

and the use thereof in methods for increasing the uptake of vitamin C into cells and the 

plant S. purpurea is mentioned from various plants (Wolf, 2010). 

 

Conclusion 

S. purpurea is a plant used in various regions of the world, and in northeastern 

Brazil it has economic importance due to its use in food and medicinal purposes. It is 

also used for stomachache and diarrhea; however, there have also been reports of its use 

for diabetes and high cholesterol. 

As for the chemical elucidation, one found studies on structures such as fruit, 

bark and gum, but little is known about the phytochemical profile on the leaves of this 
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plant. However, the chemical studies are generally detection studies. Thus, more studies 

on the isolation and identification of the compounds of this plant should be performed. 

After such review, it was observed the in vitro antioxidant potential in the 

structures of the bark and the fruit of this plant. Thus, it is suggested that in vivo 

antioxidant activities are performed. 

There is evidence regarding the biological activities with bactericidal and 

fungicidal activity. However, further studies need to be done with modern methods. S. 

purpurea may constitute a potential target for use in anti-ulcer therapy. Activity of low 

toxicity was reported in Spondias purpurea tests with Artemia salina, rats and sheep 

corneal epithelial cells, but further studies should be done to better elucidate the 

toxicology of this plant. It is suggested that studies are carried out with tumor cells. 
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Figures 

  

  

 

Fig.1: The leaves and flowers of Spondias purpurea L.  

Fonte: The Virtual Field Herbarium.  

(http://herbaria.plants.ox.ac.uk/vfh/image/index.php?item=1604&taxonomy=16) 

 

 

 

Fig. 2: Spondias purpurea (a) the tree, (b) the fruit. Fonte: (Narváez-Vásquez et al., 

2005). 

 

http://herbaria.plants.ox.ac.uk/vfh/image/index.php?item=1604&taxonomy=16
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Table 1: List of chemical constituents isolated from Spondias purpurea. 

Plant part Name of compound  References 

Leaf β-caryophyllene (11.16%), δ-

cadinene (10.29%), torreyol 

(11.63%) and T-muurolol 

(10.09%)* 

Lemos et al. (1995) 

Fruit hexanal 6.95% and hexadecanoic 

acid 18.51% (components 

volatile)* 

Koziol and Macía 

(1998)  

Fruit alcohols, esters, aldehydes, ketones 

and terpene hydrocarbons * 

Augusto et al. (2000) 

Pulp of the fresh fruit 27 compounds were identified, 2 

ketones, 4 alcohols, 7 aldehydes, 9 

esters and 5 terpenic 

hydrocarbons* 

Ceva-antunes et al. 

(2006) 

Gum exudate galactose (59%), arabinose (9%), 

mannose (2%), xylose (2%), 

rhamnose (2%) and uronic acids 

(26%) (polysaccharide)** 

Martínez et al. (2008) 

Leaf ß-caryophyllene and a-humulene 

oils* 

Brito (2010) 

Peel extracts quercetin, rhamnetin, kampferol, 

and kaempferide (flavonoids)* 

Engels et al. (2012) 

Methodology: *detected, **identified 
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Table 2. Results from bioassays performed in Spondias purpurea. 

Bioassay  Plant part Pharmacological results Reference 

Antibacterial Leaf  Escherichia coli (10mg), Shigella flexneri (+/-) (10mg), 

Salmonella typhi (+/-), Salmonella enteritidis  (-), 

Shigella dysenteriae (-) 

Caceres et al. (1990b) 

Antibacterial MIC Leaf  Bacillus cereus (7.5 mg/mL)  Miranda-Cruz et al. (2012) 

Antiprotozoal  Bark  Inactive against Leishmania donovani, Plasmodium 

falciparum, Trypanosoma brucei rhodesiense and 

Trypanosoma cruzi 

Gachet et al. (2010) 

Larvicidal  Leaf Aedes aegypti (LC50 39.7µg/mL) Lima et al. (2011) 

Antifungal (decreased germination of 

esporangio spore) 

Leaf  Rhizopus stolonifer  Baustista-Banõs (2000) 

Antifungal (Inhibition of sporulation) Leaf and stem Colletotrichum gloeosporioides Baustista-Banõs (2002) 

Antifungal (Inhibition of sporulation 

and micelial) 

Powders and leaf Fusarium oxysporum (mycelia growth 57.2%)  Pizana et al. (2010) 

Acute toxicity  Leaf  Negative (2000mg/kg, 14 days) Dantas (2012) 

Cytotoxicity Artemia salina Leaf  Leaves 823μg/mL (48h) Dantas (2012) 

Cytotoxicity Artemia salina Seed  Seed 0.5g/mL Fonseca et al. (2013) 
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Cytotoxic effect on corneal epithelial 

cells of sheep 

Seed and peel 100 ppm Omena et al. (2012) 

Antiulcerogenic  Leaf 250 mg/kg Dantas (2012) 

Antioxidant activity Seed  Acetylcholinesterase 

 Inhibition 

Omena et al. (2012) 

Peels  UV spectra Engels et al. (2012) 

Fruit  DPPH Almeida et al. (2011), 

Barboza da Silva et al. 

(2012), Gregoris et al. 

(2013) 

 Frozen Fruit Pulp FRAP and DPPH (few phenolic compounds and 

antioxidant activity.) 

Zielinski et al. (2014) 
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Abstract 

 

Plants are a potential source of various chemical compounds, known as 

phytochemicals, i.e., terpenoids, alkaloids, phenolics, glucosides, etc., which are 

effective in pest control. The fungus Moniliophthora perniciosa is a phytopathogenic 

basidiomycete that infects cacao (Theobroma cacao L.) and causes witches’ broom 

disease. The present study evaluated in vitro the antifungal properties of Spondias 

purpurea extract against M. perniciosa. Ethanol crude extract (CE) from S. purpurea 

leaves and fractions were tested for their antifungal activity using M. perniciosa. At a 

dose of 10 mg/mL CE inhibited mycelial growth of M. perniciosa by 60% while broken 

hyphae of the fungus were inactivated by 90% at a CE dose of 8 mg/mL. Fractionation 

of CE yielded one terpene-containing sub fraction (FA) with the highest fungicidal 

activity. FA had oxidant activity and its application induced oxidative stress in M. 

perniciosa, which would render the cells more sensitivity to this fraction. The 

chromatographic profile observed with FA of S. purpurea leaves revealed a variety of 

terpenes with Spathulenol (14,2%) as major component, followed by Linolenic acid 

(8.4%), trans-Caryophyllene (6,9%) and Alpha-muurolene (6,9%). CE from Spondias 

purpurea may also have antifungal activity in vivo, which would make this plant a 

natural source for antifungal compounds against M. perniciosa.    

 

Key words: Moniliophthora perniciosa, phytopathogenic fungi, biopesticide, fungicide, 

terpenes 
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1. Introduction 

Moniliophthora perniciosa (Stahel) (Aime and Phillips-Mora, 2005) is a 

hemibiotrophic phytopathogenic fungus that infects cacao (Theobroma cacao L.) and 

causes witches’ broom disease. This has severely reduced cacao production in Southern 

Bahia, the main cacao producing region in Brazil (Meinhardt et al., 2008), and has 

introduced serious socio-economical and environmental problems (Loguercio et al., 

2009).  

In the last 25 years there have been numerous efforts to contain the spread or to 

eradicate the phytopathogenic fungus. Several strategies to minimize damage by M. 

perniciosa have emerged: (a) increase resistance of T. cacao plants, for example, by 

quantitatively characterizing the progeny of crosses between clones with contrasting 

genotypes for several traits, including resistance (Dantas Neto et al., 2005); identify new 

sources of resistance in progenies of cacao accessions from the Brazilian Amazon (Paim 

et al., 2006); (b) develop new fungicides or isolate chemical compounds with antifungal 

properties from natural sources, for instance, using as biocontrol Mycoparasite mixtures 

(Krauss and Soberanis, 2001); use the extract of Azadirachta indica for reduction of M. 

perniciosa spore germination (Ramos et al., 2007); endophytic fungi isolated from 

Theobroma cacao (Mejía et al., 2008); killer yeasts isolated from fruit and soil activity 

(Cabral et al., 2009); development of the product marketed TRICOVAB (Trichoderma 

stromaticum) (De Souza et al., 2008; Loguercio et al., 2009); endophytic fungi, derived 

from plants Luehea divaricata (Bernardi-Wenzel et al., 2013) and Trichilia elegans 

(Flores et al., 2013) and antimicrobial activity of Bacillus subtilis against M. perniciosa 

(Falcäo et al., 2014); (c) molecular studies to clarify the mechanisms of host-pathogen 

interaction, e.g., characterization of T. cacao ascorbate peroxidase, involved in the 

molecular interaction of T. cacao and M. perniciosa (Camillo et al., 2013); another 

example is showed that TcPR-4b may be a good candidate for biotechnological or 

molecular genetics control strategies of the witches’ broom disease in cacao (Menezes 

et al., 2014) and (d) application of a combination treatment with the biological control 

fungus Trichoderma stromaticum and the fungicide copper hydroxide, which so far 

appears the best alternative in pest control (Medeiros et al., 2010). 

However, T. cacao seedlings subjected to increasing levels of copper (Cu) 

showed negative effects on growth (Souza et al., 2014) and Cu also causes 

environmental problems (Yang et al., 2005). Synthetic pesticides and fungicides cause 
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several side effects for human health that include carcinogenicity, teratogenicity and 

residual toxicity (Fathima et al., 2009). Biological control, therefore, appears important 

to help in reducing effects of witches’ broom disease to economically viable levels and 

in decreasing the use of chemical fungicides (Krauss and Soberanis, 2001). 

The wide variation of natural resources in Brazilian ecosystems and the natural 

diversity of chemical components in plants is a potential source of bioactive materials 

(Duarte et al., 2005). Plant metabolites and plant-based pesticides and fungicides appear 

to be a promising alternative to synthetic pesticides as they have minimal environmental 

impact and pose less danger to consumers (Satish et al., 2007; Dubey et al., 2008). 

Thus, they are good candidates for the development of products effective in control of 

pests (Marei et al., 2012) and pathogenic fungi (Cowan, 1999; Johann et al., 2010; 

Pizana et al., 2010; Srinivasan and Sarada, 2012). 

Spondias purpurea L., a plant belonging to the family of Anacardiaceae, 

originated from the region of Mexico and Central America (Leon and Shaw, 1990) and 

is also widely present in the northeastern of Brazil (Ceva-Antunes et al., 2006). It is 

popularly known as seriguela and ciruela. This plant is traditionally used as herbal 

medicine for treatment of anemia, diarrhea, dysentery and skin infections (Engels et al., 

2012). In Brazil, it is used against diabetes and high cholesterol (Freitas et al., 2012; 

Barboza da Siva et al., 2012; Oliveira et al., 2010). Its economic importance is also 

derived from the production of fruits, juices, jams, ice cream and alcoholic beverages 

(Koziol and Macía, 1998).  

In vitro studies showed antifungal activity of S. purpurea as the aqueous leaf 

extract decreased germination of conidia of Rhizopus stolonifer (Bautista-Baños et al., 

2000). Also, aqueous extract of leaf and stem inhibited sporulation of Colletotrichum 

gloeosporioides (Baños et al., 2002), while methanol leaf extract and powders inhibited 

mycelial growth of Fusarium oxysporum and hexane extract decreased sporulation 

(Pizana et al., 2010). 

Based on increasing public concern about pesticide residues in food products, as 

well as about soil-degrading effects of fungicides, the availability of a sustainable, 

environmentally friendly method for disease control in T. cacao is highly desirable 

(Hanada et al., 2009). Biocontrol appears to be one of the few viable approaches 

(Krauss et al., 2006), therefore, we aimed to evaluate in vitro the antifungal potential of 

S. purpurea extract against Moniliophthora perniciosa.  
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2. Materials and Methods  

 

2.1. Plant extract 

The plant S. purpurea was collected in Vitória da Conquista, Bahia (UESB, 14 

52 49S 40 47 34W). Voucher specimen were identified and deposited in the herbarium 

at UESB (number 6457). After 2 d of drying in circulating warm air (40 °C) the leaves 

were macerated with a pistil. A one hundred g sample of powder was exhaustively 

extracted with ethanol (99.9%). After filtration through paper filters the ethanol was 

removed in a rotary evaporator to produce a dry powder, the crude extract (CE).  

 

2.1.1 Fractionation of the crude extract of S. purpurea 

One gram of CE was fractionated based on the polarity change (Harborne, 

1984), the following ratios of solvent combinations were sequentially used in the elution 

process; chloroform 100%, chloroform: methanol 3:1; ethyl acetate 100%. This 

fractionation resulted into four fractions [chloroform fraction (FA), chloroform- 

methanol fraction (FB), methanol extract (FC) and ethyl acetate fraction (FD)]. The 

solvent was removed by rotary evaporation and for bioassay the extracts were dissolved 

in ethanol (for details check Supplementary material 1). 

 

2.2. In vitro antifungal assay 

2.2.1 M. perniciosa strain, growth conditions  

M. perniciosa strain ALF553 was used (deposited at Universidade Estadual de 

Feira de Santana, at Feira de Santana, Bahia, Brazil, access number CCBM000257) in 

all experiments. Starter cultures of M. perniciosa were kept on solid agar media (CPD: 

2% glucose, 2% peptone; 2% agar added for solid media) grown at 25 
o
C, for 14 d. 

Dikaryotic phase of growth was microscopically confirmed by the presence of clamp 

connections while species-specificity of M. perniciosa cultures was confirmed by PCR 

amplification of the actin gene (data not shown) (Melo et al., 2006). 

 

2.2.2 M. perniciosa sensitivity to CE 

A M. perniciosa containing disc (2–3 mm) from the starter culture was 

transferred to CPD supplemented with CE (1, 10 and 20 mg/mL). CE was diluted in 

ethanol (99.9 % P.A.) and the maximum ethanol concentration per plate was 5%. Plates 
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were incubated at 25 
o
C, and after 14 d and the halo of M. perniciosa mycelial growth 

was photographed and measured. Photos are representative of a minimum of 3 

experiments. Results were expressed as percent (N/No x 100) of reduction of treated 

mycelium diameter (N) as compared to control (No). Data represent media and standard 

deviation of minimum of 3 plates and minimum of 4 measurements per plate (i.c. 95%). 

Ethanol control plates were not different from control plates (CPD).  

 

2.2.3 M. perniciosa survival curve to CE and sub fractions 

 Sensitivity of M. perniciosa broken hyphae to CE and its four sub fractions (FA, 

FB, FC, FD) was determined by the methodology described by Filho et al. (2006), 

either in liquid or solid CPD. Briefly, two to three discs (2–3 mm) were cut out from the 

periphery of the mycelium of the starter culture and transferred into 5 mL of liquid CPD 

containing 1 g of sterile glass beads (Sigma, G1277). After vigorous vortexing for 60 s, 

1 to 3 mL of the resulting suspension was transferred to 10 mL of fresh liquid media 

and incubated for 7 days with no agitation. One to 3 mL of M. perniciosa from this 

culture was again submitted to the vortexing process and the resulting suspension was 

resuspended into 10 mL liquid CPD. This suspension was used for survival curves in 

two different ways: a) One mL of broken hyphae suspension of M. perniciosa was 

applied to three plates of CPD + CE (solid CPD containing 0, 2, 4 and 8 mg/mL) and 

the absolute number of “colonies’’ was counted after 7 day incubation at 25°C. b) or, 

the suspension was incubated for 1 hour with each of the fractions (FA, FB, FC, FD) in 

liquid CPD (0, 0.25, 0.5, 1 and 5 mg/mL) and plated on CPD. In either situation each 

three treated plates gave rise to a number of ‘‘colonies’’/mL of suspension (N). Control 

plates without CE or sub fractions (No) yielded M. perniciosa colonies at 100% 

survival. Results are expressed as the percentage of survival related to the untreated 

controls (N/No x 100). Results are the mean of at least three independent experiments. 

Survival data are presented in a semi-log graph (Brendel and Haynes, 1973). Standard 

deviation and statistical analyses were calculated by GraphPad Prism program.  

 

2.3. Phytochemical screening 

 The extracts (CE, FA, FB, FC, FD) of S. purpurea were subjected to qualitative 

chemical screening for the identification of the classes alkaloids, flavonoids, tannins, 
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saponins, terpenes and proteins, according to methodology described (Harborne, 1998; 

Raaman, 2006).  

 

2.4. Fluorescence assay 

M. perniciosa hyphae were treated with 1 mg/mL FA for 1 h at 25 °C. The 

hyphae were then washed twice with 0.9% saline. A 1 mL sample of hyphae treated was 

stained by the addition of 1 μL stock solution of dihydroethidium (DHE; Sigma-

Aldrich) (1mg/mL) and mixed by inversion, incubated for 30 min at 37 °C, then washed 

three times with 0.9% saline and finally resuspended in 100 μL of saline. A sample (1 

ml) of non-treated hyphae and hyphae treated with 4 mM H2O2 were treated under the 

same conditions and was checked for oxidative/reductive stress. Images were captured 

using a 40X objective under bright field as well as under fluorescent filters using IM50 

software (Leica). The photographs represent hyphae from at least three independent 

experiments. 

 

2.5. Chromatographic analysis 

The chemical constituents of fraction FA was analyzed using a Shimadzu 

QP5050A GC-MS, fitted with Shimadzu AOC-20i auto sampler. The GC-MS using a 

(5%-phenyl) methylpolysiloxane DB-5 capillary column (30 m x 0.25 mm) with 

thickness of 0.25 µm; carrier gas helium at 1.2 mL/min with splitless mode. 

Temperatures of the injector and detector: 280°C and 280°C respectively. The column 

temperature was programmed at 60 °C (hold 1 min) to 180 °C (hold 1 min) at 4 °C/min 

and then at 260 °C (hold 25 min) at 10 °C / min. The mass spectra were produced by 

electron impact at 70 eV. The constituents were identified by comparing retention 

indices (RI) with the corresponding reference data in Adams (2007) and using the 

library of mass spectra of NIST11. A C13 to C20 n-paraffin hydrocarbons mixture was 

used to obtain the RI. One still did injections of sample and standards in GC-FID, under 

the same conditions of analysis, to obtain the percentage of area. 

 

3. Results and discussion 
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 The antifungal action results of the crude extract (CE) are presented in Figure 

1A and 1B against M. perniciosa, with the inhibition of mycelial radial growth around 

60% at 10 mg/mL and total inhibition at 20 mg/mL. Hyphae M. perniciosa showed less 

sensitivity to 10% when subjected to the crude extract at a dose of 8 mg /mL (Figure 

1C). 

 The survival of M. perniciosa after treatment with the fractions (FA, FB, FC, 

FD) of CE is shown in Figure 2. FA showed high antifungal activity at a dose of 1 

mg/mL, FD showed activity at 5 mg/mL following FB; FC did not show any activity at 

these exposure concentrations. The differential distribution of the bioactivity among 

fractions might be explained by proportions of different bioactive components from 

each fraction acting either in a synergetic or potentiating way (Ngouana et al., 2011). 

Aqueous extracts of leaves S. purpurea demonstrated the fungicidal potential of 

Rhizopus stolonifer (Bautista-Baños et al., 2000) and leaf and stem derived extracts 

totally inhibited sporulation of Colletotrichum gloeosporioides (Baños et al., 2002). 

Both studies suggest that the active compounds from those extracts with fungicidal 

potential need to be isolated.  Previous studies indicate that the effect of plant extracts 

on fungal pathogens may be attributed to their content on secondary metabolites (e.g., 

alkaloids, phenolics, flavonoids and terpenoid compounds) with known antifungal 

activity (Mohamed and El-hadidy, 2008). Pizana et al. (2010) showed S. purpurea 

inhibition of mycelial Fusarium oxysporum and suggested that this activity is associated 

with the concentration of found sesquiterpenes. 

The CE and fractions were phytochemically analyzed in a qualitative screening 

of the main secondary plant metabolites. The results showed presence of tannins in EC, 

FA and FB, while saponins were not found in FD. Alkaloids were present in CE and 

FB. However, terpenoids could only be detected in CE and FA (Table 1).  

Since cytotoxicity against M. perniciosa was greater in FA as compared to other 

fractions (Figure 2), and terpenes are known for membrane disruption by the lipophilic 

compounds (Cowan, 1999) and are also known to induce reactive oxygen species (ROS) 

(Bakkali and Idaomar, 2008), we performed a fluorescence assay with DHE (Figure 3).  

 The activity of some sesquiterpenes, as α-humulene found in plant Abies 

balsamea, has also been able to induce a decrease in cellular glutathione content and 

increased production of ROS, in tumor cell lines in vitro, suggesting that both the 
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depletion of glutathione and the production of ROS (superoxide and hydrogen peroxide) 

may be involved in the cytotoxic action (Legault et al., 2003).  

 There is evidence for the role of endogenous ROS as a causative agent in 

mutagenesis and as a significant contributor to the mutational burden in microbes 

during periods of oxidative stress in which this response may be related to cytotoxic 

form (Dwyer et al., 2009). Fungi require well-defined regulation of expression of anti-

oxidation systems. Therefore, because of their pivotal role a destabilization of anti-

oxidation systems may be an effective way to control fungal pathogens, by effectively 

inhibiting fungal growth (Kim et al., 2011).  

 According to Figure 3, FA promoted oxidant activity in M. perniciosa. As 

shown in the fluorescence assay radiant red color is indicative of oxidative stress. This 

is possible because the cytosolic DHE when oxidized by ROS (singlet oxygen, hydroxyl 

radicals, superoxide, peroxides and hydro peroxides) produces ethidium, which 

intercalates with DNA of a cell and emits bright red fluorescence at 605 nm (Bradner 

and Nevalainen, 2003). Marisco et al. (2011) showed similar results in the eukaryotic 

model yeast S. cereviseae using hydrogen peroxide as pro oxidant. Thus, FA-exposed 

M. perniciosa hyphae showed a similar profile when subjected to a free radical-

generating chemical treatment.   

Results in Table 1 and Figure 3 suggest that the active of secondary CE 

metabolites are terpenes. In order to strengthen this hypothesis on the antifungal activity 

of FA from leaves of S. purpurea, we analyzed the samples via chromatographical 

analyses. The chemical constituents of FA identified by GC-MS and GC-FID are listed 

in Table 2. The chromatographic analysis in this study identified 14 components (78%) 

and allowed the identification of sesquiterpenes as major constituents, spathulenol 

(14.2%), trans-caryophyllene (6.9%) and alpha-muurolene (6.9%), in addition of free 

fatty acid, linolenic acid (8.4%). These results confirm data from Pizana et al. (2010), 

who detected the presence of many sesquiterpenes in leaves of this species. 

Plants containing Spathulenol show antifungal activity on the yeast Candida 

albicans (Al Nomaani et al., 2013; Wang et al., 2012) and also antibacterial activity 

(Esmaeili et al., 2012). Linoleic acid is known to be involved in processes of lipid 

peroxidation (Prasad and Pospíšil, 2011) and was cited for reduced mycelial growth of 

M. perniciosa (Walters et al., 2004). We should, however, point out that the major 

constituent of an extract not necessarily is solely responsible for the observed biological 
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activity. A minor component may be more potent or activity can be attributed to 

synergistic or antagonistic action of various components in the respective extract 

(Bakkali and Idaomar, 2008).  

 The inherent pesticide properties of some terpenes make them useful as potential 

alternative pest control agents. They could also serve as good lead compounds for the 

development of safe, effective and fully biodegradable anti-fungal agents (Wuryatmo et 

al., 2003; Cärdenas-Ortega et al., 2005). The use of a crude plant extract to protect crops 

against fungal attack may be acceptable for the organic production of crops (Mahlo et 

al., 2010). Secondary metabolites from medicinal plants are useful in alternative 

therapy, either directly or can serve as models for new synthetic substances (Houghton, 

2000). Such natural products may represent a sustainable alternative to the use of 

chemical pesticides (Askarne et al., 2012). Thus, there has been a growing interest on 

the research of the possible use of plant secondary metabolites for pest and disease 

control in agriculture (Costa et al., 2000).  

 

4. Conclusion 

As there still is no effective product to contain witches' broom disease in T. 

cacao, and chemical fungicides like copper hydroxide pose problems in soil 

deterioration (Medeiros et al., 2010), the continuing search for antifungal bio products is 

warranted. Leaf extracts of Spondias purpurea have significant antifungal properties 

and this plant may thus be a good candidate for an intensified study of its in vitro and in 

vivo activities. Various secondary metabolites, mainly terpenes, may be responsible for 

induction of reactive oxygen species that may exert antifungal activity. Since S. 

purpurea is widely distributed in northeastern Brazil and the production of leaf extract 

with ethanol is rather simple, the crude plant extract could be the base to develop a 

commercially viable product for the treatment of witches’ broom disease of cacao. 
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Figures 

 

 

 

Fig. 1 Effect on radial growth of M. perniciosa in different concentrations of CE. Photo 

of the representative mycelia (A); measured growth expressed as a percentage 14 days 

after plating (B); survival of M. perniciosa (colonies) submitted to solid culture medium 

supplemented with CE and incubated for 7 days (C). 
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Fig. 2 Sensitivity of M. perniciosa hyphae treated with S. purpurea CE (0.25, 0.5, 1 and 

5 mg/mL) in liquid CPD media for one h and plated on CPD plates; number of colonies 

were counted after 7 d on solid CPD medium.  
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Fig. 3 Visualization of oxidative stress induced by Spondias purpurea via fluorescence 

microscopy of DHE-stained M. perniciosa (A) negative control; (B) 4 mM H2O2; (C) 

FA (1 mg/mL). 
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Table 1 

 

 

 Extract and fractions 

EC FA FB FC FD 

Alkaloids  + - + - - 

Flavonoids + - + + - 

Saponins  + + + + - 

Tannins  + + + - - 

Terpenes + + - - - 

Proteins  - - - - - 

Yield 25.7% 9.6% 14.3% 39.3% 11.3% 

(+): presence; (−): absence. 

CE, crude extract; Fraction A, Fraction B, 

Fraction C, Fraction D 
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Table 2 

 

 

Peak Compound RT Area%  Similarity* IRa 

(calc.) 

IRb 

(lit.) 

1 β-Elemene 22.040 3.12 96 1392 1389 

2 trans-Caryophyllene 23.005 6.97 96 1421 1417 

3 alpha-Caryophyllene 24.148 2.82 79 1456 1452 

4 gama-muurolene 24.845 6.27 90 1478 1478 

5 Alpha-muurolene 26.060 6.98 83 1415 1430 

6 δ-Cadinene 26.396 5.81 84 1526 1522 

7 Caryophyllene oxide 28.118 4.69 84 1582 1578 

8 Spathulenol 28.310 14.23 83 1588 1582 

9 Viridiflorol 28.570 3.30 92 1597 1593 

10 Aromadendrene oxide-(2) 29.045 4.60 83 1645 1639 

11 Eudesmol 30.350 2.90 88 1657 1652 

12 Methyl (2E,6E)-farnesoate 34.040 2.80 89 1786 1783 

13 

Palmitic acid, ethyl 

ester**  38.010 5.20 93 1993 1992 

14 Linolenic acid 40.305 8.40 93 2167 2159 

 Sesquiterpenes  31.97    

 Oxygenate sesquiterpenes   24.12    

 Others   22.00    

 Total identified  78.09    

RT = Retention time (minutes). * Similarity in identification by comparison with the library 

NIST program. 
a
 Relative retention indices (IR) experimental, 

b
 Relative retention indices 

(literature values). IR compared with the calculated reference (Adams, 2007, Lemos et al., 1995; 

Olufunke et al., 2003 and the NIST program library).** probably Palmitic acid. 
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Supplementary material 1 Fractionation based on the polarity change (Harborne, 1984). 
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Abstract 

Ethnopharmacological relevance: In Brazil, Spondias purpurea L. is commonly used 

in traditional medical system for treatment of gastric problems, diabetes, high 

cholesterol and high blood pressure. This study evaluated Spondias purpurea for its 

antifungal, antibacterial and cytotoxic activities. 

Materials and Methods: The ethanol crude extract (CE) from the leaves of Spondias 

purpurea and its four fractions (FA, FB, FC and FC) were assayed for antifungal (5 

species of Candida) activities and bactericidal (9 species) activities using MIC. The 

yeast S. cereviseae mutant related oxidative stress (cttΔ, ctaΔ, sod1Δ and sod2Δ) was 

treated with CE. The lethality test using brine shrimps was used to determine cytotoxic 

activities.  

Results: The results showed that the fungal strains tested in this study were susceptible 

to at least one of the fractions tested. However, CE and FA were the best antifungal 

fractions. The bacteria showed no sensitivity against the crude extract and fractions. The 

mutants sod1Δ, sod2Δ and cttΔ showed sensitivity when submitted to the CE. The CE 

and fractions indicated toxicity or moderate toxicity against Artemia salina. 

Conclusions: These results indicated the use of Spondias purpurea to treat fungal 

infections caused by Candida and possible antitumor activity; however, in vivo studies 

should be performed in order to assess its exploitation as therapeutic agent toxicity. 

 

Keywords: Antifungal activity, medicinal activity, Spondias purpurea, toxicity  

 

Introduction  

It is of great interest that experimental studies of new drugs are conducted using 

ethnopharmacology, i.e., the study of biological activities of plants with medicinal use 

supported by popular knowledge (Rehecho et al., 2011), since this approach has a great 

potential to find new bioactive substances (Sousa et al., 2012). 

The development of new antifungal agents, preferably naturally occurring with 

novel mechanisms of action, is an urgent medical need (Vicente et al., 2003). Candida 

species have the ability to grow under diverse environmental conditions. Different 
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species of Candida are variably susceptible to drugs even within the same species, and 

certain species can develop resistance to common prescribed antifungal agents (Nordin 

et al., 2013). 

The search for substances with potentially cytotoxic and anticancer activity has 

always been a priority for the medicinal chemistry and a large number of different 

approaches are being used in this search. However, the discovery of selective antitumor 

substances remains a goal in cancer research (Hoelder et al., 2012). The Artemia salina 

Leach (brine shrimp) is well correlated with antitumor activity (cytotoxicity) and can be 

used to monitor the activity of bioactive natural products (Arcanjo et al., 2012).  

Spondias purpurea L. which belongs to the Anacardiaceae family is widely 

distributed in the northeastern part of Brazil (Ceva-antunes et al., 2006). This plant is 

popularly known as “seriguela”, which is used in the Brazilian folk medicine (Engels et 

al., 2012) and has been described with antifungal and antibacterial activity (Bautista-

Baños et al., 2000; Pizana et al., 2010; Miranda-Cruz et al., 2012). Hence, this study 

aimed to investigate the in vitro antifungal activity against Candida and antibacterial, 

and antitumor/cytotoxic activities of ethanol crude extract and its derived fractions of 

Spondias purpurea.  

 

Methods 

Extracts Preparation 

The plant S. purpurea was collected in Vitória da Conquista, Bahia (UESB, 14 

52 49S 40 47 34W). Voucher specimen were identified and deposited in the herbarium 

at UESB (number 6457). The leaves were extracted with ethanol, the crude extract 

(CE). One gram of CE was fractionated based on the polarity change (Harborne, 1984); 

the following ratios of solvent combinations were sequentially used in the elution 

process; chloroform 100%, chloroform: methanol 3:1; ethyl acetate 100%. This 

fractionation resulted in four fractions [chloroform fraction (FA), chloroform-methanol 

fraction (FB), methanol extract (FC) and ethyl acetate fraction (FD)]. The solvent was 

removed by rotary evaporation and the extracts were dissolved in ethanol for bioassay. 
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Antifungal Test 

Micro-organisms 

Nine strains of bacteria used were Enterecoccus faecalis (ATCC29212), 

Enterecoccus faecalis (ATCC51299), Escherichia coli (ATCC 35218), Escherichia coli 

(ATCC 25922), Klebsiella pneumoniae (ATCC 700603), Staphylococcus aureus 

(ATCC25921), Staphylococcus aureus (ATCC43300), Pseudomonas aeruginosa 

(ATCC27853), Staphylococcus saprophyticus (ATCC35552) and five fungal Candida 

albicans (ATCC 10231), C. krusei (ATCC 6258), C. albicans (ATCC 90028), C. 

parapsilosis (ATCC 90018) and C. parapsilosis (ATCC 22019). All bacterial strains 

were cultivated in MH (Mueller Hinton Agar), while fungi were cultivated in RPMI 

1640 medium (Instituto Roswell Park Memorial).  

 

Broth Micro Dilution Assay 

The minimum inhibitory concentration (MIC) and minimum bactericidal or 

fungicidal concentration (MBC/MFC) were determined by the micro broth dilution 

method (NCCLS, 2007) in Mueller Hinton (MH) or RPMI 1640 medium (NCCLS, 

2005). To determine MIC, the bacteria cells (10
3
 UFC/mL) and yeast cells (10

6
 

UFC/mL) were inoculated in 96-well micro dilution plates in the presence of crude 

extract and fractions at 62.5-1000 μg/mL concentrations. After 24 h of incubation at 

37°C for bacteria and 28°C for fungi, the lowest concentration showing no visible 

growth was considered as the MIC and the inhibitory concentration of 50% growth (IC 

50%), defined as the lowest concentration of extract that can inhibit 50% of visible 

microbial growth, has been determined. In cases of complete growth inhibition, for the 

determination of MBC/MFC and to define the lowest extract concentration that could 

completely eliminate the microorganism, it was confirmed by re-inoculation in MH and 

Sabouraud Dextrose Agar, in which there was no visible growth. Controls on growth, 

sterility of the medium, sterility of the extract, as well as negative (at the same 

concentrations of solvents) and positive controls (riphampicin 45μg/mL and 

amphotericin B at 10μg/mL) were simultaneously conducted. All trials were performed 

in triplicate. 

Saccharomyces cereviseae Test 
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The yeast S. cereviseae mutant related oxidative stress (cttΔ, ctaΔ, sod1Δ and 

sod2Δ) was treated for 24 h with CE of S. purpurea leaves, in concentrations ranging 

from 7, 14 and 21 mg/mL. The cells were appropriately diluted (five serial 1:10 

dilutions) and 5 μl of each dilution was plated on YPD medium (2% glucose and 

peptone, 1% yeast extract) in drop test and incubated at 30°C for 2–3 days. The 

photographs represent one of at least three similar triplicates. 

 

Bioassay with Artemia salina 

The assessment of bioactivity of extracts was carried out following the 

methodology described by Meyer et al. (1982) with modifications. In order to obtain 

crustacean cysts, it was incubated in sea water at room temperature, under direct light, 

for 24-26h. The preparation of solutions with different concentrations (10 - 2000 

μg/mL) of CE and fractions was performed by diluting the working solution in sea 

water. These solutions were dispensed in 24-well plates to which ten nauplii have been 

added, and plates were incubated at room temperature, under direct light. After 24 h, the 

number of survivors was counted so as to determine the lethal concentration capable of 

eliminating 50% of organisms (LC50). Ethanol was the negative control (1%) and 

positive controls were K2Cr2O7 (0.33 mM). The assays were performed in triplicate. 

LC50 was calculated using the Probit method (BioStat, 2009) with a 95% confidence 

interval. 

 

Results and Discussion 

In this study, none of the nine evaluated bacteria showed sensitivity in the 

presence of EC and fractions of S. purpurea. These data differ from results obtained by 

Caceres et al. (1990), who used leaves leaves extract ethanol; however, the dose 

employed for inhibiting the sensitivity was 10mg/mL in Escherichia coli, Shigella 

flexneri and Salmonella typhi. In the study by Miranda-Cruz et al. (2012) leaves showed 

activity against Bacillus cereus at a dose of 7.5 mg/mL. According to Ríos and Recio 

(2005), when fractions and compounds have no activity, rather than invalidating the 

results, this should confirm the known anti-infection properties of the plant. 
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The fungal growth inhibition for the extract and fractions was measured and 

represented in Table 1. Considering the reading of IC 50%, three extracts are regarded 

as very important against at least one organism. However, we can highlight that 

Candida krusei was the most sensitive fungus in this study with the highest growth 

inhibition for CE and fractions A and C together can promote synergy and enhance the 

activity. However, regarding action, fraction A is highlighted, the fraction was active 

against Candida strains, whereas fractions B and D did not show any activity. 

Studies have demonstrated an antifungal profile of this plant, the leaves extract 

against Rhizopus stolonifer, which decreased germination of conidia (esporangio spore) 

(Bautista-Baños et al., 2000), the leaf and stem extract against Colletotrichum 

gloeosporioides inhibiting sporulation (Bautista-Baños et al., 2002) and Pizana et al. 

(2010) showed inhibition of sporulation and growth mycelial of Fusarium oxysporum 

with parts of the leaf and powders. 

Studies by Marisco (2014) reported the antifungal activity of these crude extract 

and fraction against Moniliophthora perniciosa, plant pathogenic fungus, suggesting 

that activity with the presence of terpenoids; the major components were identified as 

spathulenol (14,2%), linolenic acid (8.4%), trans-caryophyllene (6,9%) and alpha-

muurolene (6,9%). Phytochemical studies showed the relation of antifungal activity 

with in the presence of terpenoids, thus exhibiting excellent activity against C. albicans 

yeast and hyphal form (Zore et al., 2011).  

 It was investigated the oxidant activity of CE in yeast mutants related to 

deficiency in oxidative stress (cttΔ, ctaΔ, sod1Δ and sod2Δ). And one observed that this 

plant has antifungal activity related to the damage involved (Figure 1), as can be noted 

by the sensitivity of the mutants sod1Δ, cttΔ, sod2Δ in concentration of 21mg/mL. 

These data corroborate studies found by Marisco (2014), who indicates that oxidative 

activity via free radical production. 

Recent studies showed that secondary metabolites may be toxic, thus plants 

toxicity studies are necessary (Pisutthanan et al., 2004; Leite et al., 2009; Hullatti and 

Murthy, 2010; Dutra et al., 2012). The Artemia salina bioassay to determine biological 

activity of medicinal plants commonly used by different people and ethnic groups is 

useful to evaluate their potential therapeutic indications and safety profile (Arcanjo et 

al., 2012).  
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Substances submitted to Artemia salina bioassay, which led to the death of half 

of the specimens at a lethal concentration of up to 1000 μg/mL (LC50), are considered 

active, and thus a good potential for antitumor activity (McLaughlin et al., 1998), 

insecticidal effect (Leite et al., 2009) and to evaluate the use of medicinal plants (Lira et 

al., 2014; Jeda et al., 2014). Therefore, it represents an increase in assessing new drugs 

and developing new medicines (Arcanjo et al., 2012). 

This study of S. purpurea showed biologic activity in this bioassay. LC50 values 

for evaluated extracts are shown in Table 2. FA, FD, EB and FB showed biological 

activity LC50 below 500 μg/mL, thus indicating toxicity. FC showed denote moderate 

toxicity when compared to the standards described by Meyer et al. (1982). Similar tests 

in S. purpurea were reported and it was observed that the ethanol extract of the leaves 

exposed for 48h showed toxic activity against Artemia salina (Dantas, 2012), but the 

seeds of this plant showed no toxicity (Fonseca et al., 2013). 

 

Conclusion 

The plant tested in this study exhibited good antifungal activity and capacity 

promising natural antitumor agent; however, it did not show any against the tested 

bacteria. Based on the results obtained, it suggests the isolation of these components to 

evaluate the antifungal activity or to determine if there is synergy between the major 

components. Furthermore, the development of a product with therapeutic action against 

Candida sp. can be produced. In addition, studies on antitumor activity deserve 

attention after the results of the brine shrimp test and in vivo studies of toxicity are 

essential. 
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Figure 

 

Figure 1: Drop test of the sensitivity of the mutants against the ethanol crude extract (CE) of Spondias 

purpurea. 
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Table 1: The MIC and IC50 values of Spondias purpurea crude extract and fractions. 

 

Fungi MIC/IC50 (mg/mL) 

Crude 

Extract 

Fraction 

A 

Fraction 

B 

Fraction 

C 

Fraction 

D 

Amphotericin 

B 

Candida 

albicans (10231) 

- / 0.5 -/1 -/- -/- -/- 0.01 

Candida krusei 

(6258) 

1/0.5 0.5/0.25 -/- 0.5/0.25 -/- 0.01 

Candida 

albicans (90028) 

 -/ 1 -/- -/- - - 0.01 

Candida 

parapsilosis 

(90018) 

-/- -/0.5 -/- -/- -/- 0.01 

Candida 

parapsilosis 

(22019) 

-/- -/1 -/- -/- -/- 0.01 

 

 

Table 2: Illustration of % age mortality of brine shrimps at different concentrations of 

extract and fractions and respective LC50 values using Probit. 

 

  % Mortality at various concentrations 

Extracts 1000 

µg/mL (%) 

100µg/mL 

(%) 

10µg/mL 

(%) 

1µg/mL 

(%) 

LC50 

(µg/mL) 

CE 100 100 10 3 30 

FA 100 100 63 0 9 

FB 100 40 16 13 130 

FC 70 43 36 10 509 

FD 100 100 40 26 15.6 

CE, crude extract; Fraction A, Fraction B, Fraction C, Fraction D 
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Considerações finais  

Os resultados obtidos no desenvolvimento deste trabalho permitiram verificar 

que levantamentos etnobotânicos são importantes ferramentas para estudos do 

conhecimento popular de comunidades. Dessa forma, o capítulo 1 referente ao 

levantamento etnobotânico na comunidade São Sebastião em Vitória da Conquista-

Bahia, pode oferecer para a comunidade uma cartilha educativa, no intuito de fornecer 

mais informações sobre as plantas comumente usadas, bem como contribuir com dados 

científicos sobre as plantas com Fidelidade de uso alto que merecem destaque e atenção 

para serem estudadas farmacologicamente. 

No que se refere ao capítulo 2, foi possível inferir a importância de novos 

estudos sobre a planta Spondias purpurea, visto que há poucos estudos relatados e 

publicados sobre o potencial biológico e identificação química desta planta.  

O capítulo 3 deste trabalho contribuiu por fornecer dados sobre o potencial 

antifúngico das folhas de S. purpurea contra o fungo fitopatogênico M. perniciosa. Uma 

vez que M. perniciosa demonstrou sensibilidade de crescimento frente ao extrato 

etanólico e fração dessa planta. Bem como no capítulo 4, que foi possível avaliar a 

atividade antifúngica desta planta contra algumas espécies de Candida sp, bem como 

provável atividade citotóxica. 

Além disso, é possível sugerir com base nas pesquisas aqui expostas, que a 

classe terpenos, pode ser um provável antifúngico e estar aliado ao desenvolvimento de 

um produto biotecnológico com ação antifúngica medicinal, agronômica e/ou pesticida. 

Com base nessas considerações, este trabalho poderá servir como fonte para 

futuras pesquisas, no intuito de: 

-isolamento das moléculas químicas identificadas para novos testes antifúngicos in 

vitro; 

-testes in vivo contra M. perniciosa com possíveis produtos antifúngicos ou pesticida; 

-avaliação do potencial hipertensivo de frações e moléculas químicas isoladas de S. 

purpurea em camundongos;  

-e analisar a atividade antitumoral da fração rica em terpenos de S. purpurea. 
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Apêndices 

 

Apêndice 1: Carta de aprovação do Comite de ética. 



[

Universidade Estadual do Sudoeste da Bahia – UESB
Autorizada pelo Decreto Estadual nº 7344 de 27.05.98

Comitê de Ética em Pesquisa – CEP / UESB

Jequié, 15 de dezembro de 2011

Of. CEP/UESB 420/2011

Ilma. Sra. 

Profa. Gabriele Marisco da Silva

Departamento de Saúde – UESB

Prezada Senhora,

Comunicamos a V. Sª que o Projeto de Pesquisa abaixo especificado, foi analisado e 

considerado APROVADO pelo Comitê de Ética em Pesquisa – CEP/UESB, estando os 

pesquisadores liberados para o início da coleta de dados.

Protocolo nº: 174/2011

CAAE: 0134.0.454.000-11

Projeto: PLANTAS MEDICINAIS X COMUNIDADE:  VALORIZAÇÃO DO CONHECIMENTO 
POPULAR, EDUCAÇÃO E SAÚDE

Pesquisadores: Profa. Gabriele Marisco da Silva (coordenadora)

Renata  Correia  Assunção  Spósito,  Kelly  Menezes  Macedo,  Larissa  

Rodrigues de Oliveira  Souza,  Rômulo Spósito Das Virgens,  Xala  Tuila  

Azevedo  Teixeira,  Naiane  Márcia  de  Barros  Gomes,  Luziane  Lisboa  

Moitinho,  Eilane Alves Santos Fernandes,  Adriana Martins de Oliveira,  

Lais Ribeiro da Silveira, Fernanda Avelar Meireles, Thalana Souza Santos  

Silva, Verônica Amâncio Brasil Oliveira  (colaboradores)

                          
Em atendimento à Resolução 196/96, deverá ser encaminhado ao CEP o relatório 

final da pesquisa (ver modelo no CEP), para acompanhamento pelo Comitê.

 

Atenciosamente,

Profª. Ana Angélica Leal Barbosa
Presidente do CEP/UESB

Av. José Moreira Sobrinho, S/N – Jequiezinho – Jequié-BA  - Telefone: (73)3528-9727



118 
 

Apêndice 2: Folder - Informações gerais sobre uso de Plantas Medicinais.  
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Apêndice 3: Folder -Boas práticas para utilização de Plantas Medicinais.  
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 Apêndice 4: Cartilha educativa (entregue para comunidade). 
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