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Staphylococcus aureus é um dos principais patogenos responsaveis pelas doengas
transmitidas por alimentos, sendo um problema de saude publica tanto nas industrias quanto
em residéncias. Muitos surtos sao causados pela falta de informagdo sobre boas praticas de
manipulag¢do e conservagdo dos alimentos, sendo uma das principais vias de contaminagdo o
contato direto das maos dos manipuladores com os produtos. As industrias vém utilizando
aditivos quimicos para evitar o crescimento microbiano e aumentar a vida util dos produtos.
Entretanto, os microrganismos vém ganhando resisténcia pelo uso exacerbado de
antimicrobianos e aditivos. Além disso, os consumidores estdo procurando alternativas
seguras ¢ naturais para sua alimentacdo. Os 6leos essencias (OEs) de plantas estdo sendo
muito usados na preservagao de alimentos crus e processados, e como produtos farmacéuticos
no tratamento de doengas infecciosas pela medicina alternativa e natural. O uso dos OEs ¢
uma alternativa no controle de bactérias patogénicas, pois pode apresentar acao bactericida.
Neste trabalho avaliou-se o efeito inibitorio in vitro dos Oleos essenciais de Origanum
compactum (orégano), Cinnamomum cassia (canela), Eugenia caryophyllus (cravo), Thymus
vulgaris L. (tomilho) e Zingiber officinale Roscoe (gengibre), em agar difusdo, frente a
isolados de Staphylococcus aureus. Os OEs de orégano e tomilho apresentaram melhor agéo,
com os maiores halos de inibicdo (p<0,05). Desta forma, os d6leos de Origanum vulgare e
Thymus vulgaris L. foram selecionados para avaliar a concentrag@o inibitoria minima (MIC) e
a concentragdo bactericida minima (CBM) sobre cinco isolados de S. aureus, considerados
suscetiveis no teste de agar difusdo. Em ambos os testes, os dois OEs apresentaram a MIC e a
CBM de 7,8 mg/mL (diluigdo 1:128), para todos os isolados. Com este estudo verificou-se
que os Oleos essenciais possuem efeito inibitorio sobre S. aureus, sendo uma alternativa de
aditivo natural no controle microbioldgico a ser utilizado na tecnologia de alimentos.

Palavras-chave: Staphylococcus aureus, dleo essencial, concentragdo bactericida minima,

concentragdo inibitéria minima, aditivo natural, tecnologia de alimentos.
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ABSTRACT

Master’s Dissertation
Programa de Pds-Graduacao em Bioexperimentacao
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INEQUAL EFFECT OF ESSENTIAL OILS AGAINST Staphylococcus aureus
MULTIRRESISTENTS AND BIOFILM FORMERS
Author: Maisa Cristina Beninca
Advisor: Laura Beatriz Rodrigues
Passo Fundo, July 27, 2018

Staphylococcus aureus is one of the major pathogens responsible for foodborne
diseases and is a public health problem in both industries and households. Many
outbreaks are caused by a lack of information on good food handling and
conservation practices, with direct contact between handlers and products being one
of the main routes of contamination. Industries have been using chemical additives to
prevent microbial growth and increase product shelf life. However, microorganisms
have been gaining resistance due to the exacerbated use of antimicrobials and
additives. In addition, consumers are looking for safe, natural alternatives to their
diet. Essential oils (OEs) of plants are being used extensively in the preservation of
raw and processed foods, and as pharmaceuticals in the treatment of infectious
diseases by alternative and natural medicine. The use of OEs is an alternative in the
control of pathogenic bacteria, as it may present bactericidal action. In this work the
in vitro inhibitory effect of the essential oils of Origanum compactum (Oregano),
Cinnamomum cassia (cinnamon), Eugenia caryophyllus (clove), Thymus vulgaris L.
(thyme) and Zingiber officinale Roscoe (ginger), compared to isolates of
Staphylococcus aureus. The OEs of oregano and thyme presented better action, with
the greater inhibition halos (p <0.05). In this way, the oils of Origanum vulgare and
Thymus vulgaris L. were selected to evaluate the minimum inhibitory concentration
(MIC) and minimum bactericidal concentration (MBC) on five S. aureus isolates,
considered susceptible in the agar diffusion test. In both tests, the two OEs showed
MIC and MBC of 7,8 mg / mL (1: 128 dilution) for all isolates. With this study it was
verified that the essential oils have an inhibitory effect on S. aureus, being an
alternative of natural additive in the microbiological control to be used in food
technology.

Key words: Staphylococcus aureus, essential oil, minimal bactericidal concentration,
minimal inhibitory concentration, natural additive, food technology.
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1. INTRODUCAO

Falhas no processo de preparacdo ou acondicionamento dos alimentos acarretam
contaminagdes microbioldgicas gerando um grande problema para a saude publica. As
doencas transmitidas por alimentos (DTAs), que sao causadas por microrganismos
patogénicos estdo gerando grande preocupacao para as industrias pois estdo impactando na
qualidade e inocuidade dos produtos. Cerca de 45% dos casos de intoxicacdo de origem
alimentar sao relacionados com Staphylococcus aureus (1-5).

A resisténcia aos antimicrobianos e as doencas transmitidas por alimentos sdo questdes
internacionais de saude, sendo que o uso exagerado de antibidticos pode gerar uma selegdo de
microrganismos resistentes, havendo a necessidade de buscar alternativas como o uso de
produtos naturais com compostos bioativos (6-8).

O uso dos produtos naturais € uma maneira alternativa de controlar a presenca de
bactérias patogénicas, pois os componentes do Oleo essencial contém propriedade
antimicrobiana (9;10).

A esséncia dos 6leos tem uma aceitabilidade positiva nas industrias de alimentos devido
as diferentes possibilidades de aplicagdo nos produtos. Os 6leos essenciais mostram atividade
antimicrobiana promissora contra microrganismos patogénicos transmitidos pelos alimentos e
bactérias deterioradoras (11).

Cada vez mais a populacdo esta preocupada com a saude, procurando alternativas
seguras e uma alimentacdo mais natural. Os aditivos quimicos sintéticos estdo gerando
procuragdo para os consumidores. As industrias de alimentos estdo procurando alternativas
naturais para substituir estes compostos.

Deste modo, este trabalho tem a finalidade de avaliar o efeito in vitro de 6leos esséncias
de canela, cravo, tomilho, gengibre e orégano no crescimento de Staphylococcus aureus. A
presente dissertacdo ¢ composta por esta introdugdo, uma breve revisdo de literatura de
Staphylococcus aureus, formagao de biofilmes, resisténcia a antimicrobianos, doencas
transmitidas por alimentos, 6leos essenciais e por um trabalho cientifico incluido no Capitulo
1, denominado “Oleos essenciais de origanum vulgare e thymus vulgaris |. sdo bactericidas

contra Staphylococcus aureus multirresistentes e formadores de biofilmes”.
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2. REVISAO DE LITERATURA

2.1 STAPHYLOCOCCUS AUREUS

Staphylococcus aureus sdo bactérias do género Staphylococcus, pertence a familia
Micrococcaceae, apresentam diametro de aproximadamente 0,5 a 1,5 pm, sdo méveis ¢ ndo
esporulam. As cepas crescem em meios com pH proximo de 7 com temperatura média de
37°C. Sao bactérias Gram positivas, catalase positiva, com formato esférico, adaptaveis em
diferentes ambientes. Podem ser encontradas em diversos locais e sua transmissao se da
pelo contato interpessoal direto ou por objetos contaminados (12;13;4).

Capazes de secretar enzimas e citotoxinas relacionadas a hemdlises, nucleases,
proteases, lipases, hialuronidase e colagenase, apresenta funcdo de converter tecidos em
nutrientes para o crescimento bacteriano (14).

Tendo a capacidade de crescer e produzir toxinas em condi¢cdes ambientais variadas,
alguns alimentos podem estar envolvidos por intoxicacdo alimentar estafilococicas como
produtos a base de carnes, ovos, leite e derivados. As vias nasais € maos dos seres humanos
sdo os principais veiculos na transmissao desta bactéria (15).

Os primeiros sintomas aparecem apds 30 minutos da ingestdo de um alimento
contaminado, com rapido efeito sendo descritos por nauseas e vOmitos, outros sintomas
incluem, dor abdominal, diarreia, tonturas, tremores e fraqueza geral as vezes febre moderada.
Em casos de alta gravidade ¢ relatado dor de cabeca, prostragdo e baixa pressdo arterial (16).

As bactérias podem apresentar dois tipos de resisténcia: intrinseca e adquirida. A
intrinseca ¢ quando uma espécie € resistente a um determinado antimicrobiano mesmo antes
do seu uso, e a adquirida ocorre quando um microrganismo continua a persistir na presenca de

determinado agente antimicrobiano ao qual anteriormente ele ja foi sensivel (17;18).

2.2 FORMACAO DE BIOFILMES

A existéncia de microrganismos aderidos foi apresentada pelo cientista holandés
Antonie van Leeuwenhoek. No século 17 observou em seus proprios dentes animaculos
aderidos, sendo a primeira visualizagdo do que hoje ¢ considerado o biofilme. Em 1943,
Zobell afirmou que “a dgua do mar circundante tem menos numero de bactérias livres,
chamadas planctonicas, do que aderidas em superficies, as chamadas células sesseis”. Entre

1960 a 1970, ndo houve investigacao das propriedades quimicas e fisicas dos biofilmes (19).
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Em 1978 Costerton empregou técnicas de microscopia mais sofisticadas e efetivas ao
qual observou que a maioria dos microrganismos nos ambientes naturais se localizava fixo a
suportes, ¢ ndo na forma livre, sendo chamado de biofilme as células microbianas aderidas
(20).

Bactérias estdo presentes em todos ambientes, naturais ou artificiais, superficies bioticas
e abioticas, e sao formadores de biofilmes mono ou multiespécie, ou seja, formados por mais
de um tipo de microrganismo, podendo levar a uma contamina¢do ou infec¢do. As células
sesseis do biofilme sdo mais resistentes aos procedimentos de saneamento e
consequentemente a acdo do sistema inume do hospedeiro ou agente antimicrobiano (20)
relatam que estas células sdo de quinhentas a mil vezes mais resistentes que as células
planctonicas. Nas industrias de alimentos, os biofilmes implicam na contaminagdo de
produtos alimenticios, podendo gerar danos em equipamentos, principalmente em industria de
produtos lacteos (21;22).

Biofilmes sdo uma comunidade de bactérias que produzem uma matriz de substancia
polimérica extracelular (EPS), aderente a superficies bidticas ou abioticas, formando uma
estrutura resistente a acdo de agentes externos (20). E uma matriz composta de
polissacarideos, proteinas, DNAs, lipidios entre outras macromoléculas.

Para que ocorra a formacgao do biofilme, ha muitas etapas, sendo elas: o contato inicial
/ anexo a superficie, seguido da formacao de micro colonias aderidas, maturacdo e formacao
da arquitetura do biofilme, e por fim o desprendimento / dispersao do biofilme (19).

As comunidades microbianas presentes dentro do biofilme geram diferentes enzimas
que ajudam na maturagdo e consequentemente na libera¢do de fragmentos para a superficie,
com isso podem colonizar outras areas da industria, sendo um ponto de contaminagdo
constante (23).

As bactérias que formam biofilme sdo responsdveis por causar aproximadamente 2/3
das infecgdes em humanos e sdo mais resistentes a antimicrobiano pois adaptam-se
geneticamente ou metabolicamente na superficie. A resisténcia a antibioticos ¢ um problema
global que desafia a satde publica nos paises desenvolvidos e subdesenvolvidos, as

bactérias multirresistentes sdo ainda um problema nao resolvido (24).

2.3 RESISTENCIA A ANTIMICROBIANOS

O primeiro antibidtico de atividade clinica foi descoberto no século 20 quando

Alexander Fleming estudava culturas de Staphylococcus aureus ¢ descobriu a penicilina.



16

Uma importante conquista na medicina, ja que esta droga ¢ importante para uso em
procedimentos hospitalares, como, cirurgias, transplantes, dialises e quimioterapias. Esse
antimicrobiano tem a capacidade de tratar infeccdes e melhorar a vida dos pacientes, com
isso foi usado em larga escala em todo o mundo.

Frente a isso, apenas oito anos apds o inicio do uso da penicilina 68% dos casos tratados
j& apresentavam resisténcia a esse antibidtico. Com o passar dos anos 0s microrganismos
desenvolveram resisténcia, trazendo preocupacdo para a satde publica e também em
questdes ecologicas (25-27).

As cepas de Staphylococcus aureus que no passado eram sensiveis, estdo cada vez
mais resistentes a este antibidtico, causando preocupagdo para a saude publica. De acordo
com o Centro Europeu de Prevencdo e Controle de Doencas, 25 mil pacientes vao a 6bito por
consequéncia de infec¢cdes multirresistentes (28).

O uso indiscriminado de antibioticos leva ao surgimento, multiplicagdo e disseminagao
das cepas resistentes. As cepas de Staphylococcus aureus resistentes sdo conhecidas como,
MRSA (Methicillin-resistant Staphylococcus aureus) glicoptidos-resistente S. aureus, com
grande espectro B-lactamase e coliformes produtoras de carbapenemase, podendo disseminar
dentro de hospitais ou comunidades (29;30).

A mutagdo espontanea no cromossomo bacteriano, pode gerar resisténcia a antibioticos,
sendo um processo raro, pois as bactérias ja produzem antibidticos para sua propria protecao,
como as bacteriocinas. Ja a resisténcia adquirida ocorre pela transferéncia horizontal de genes,
feita por elementos genéticos modveis, como transferéncia de plasmideo por meio da
conjugacado, transducdo e transformac¢do, que conferem vantagens levando a mecanismos de
resisténcia pela bactéria (31). Os principais mecanismos de resisténcia em bactérias sdo:
alteracdo da permeabilidade, modificacdo do sitio de agdo, bombas de efluxo, formacao de
biofilme, mecanismos enzimaticos e inativacao de antibidticos (31;17).

Com o avango da tecnologia, metodologias como o PCR (Reagcdo em Cadeia da
Polimerase), sequenciamento e metagendmica, estdo sendo usados para fornecer importantes
informacdes sobre os genes de resisténcia a antibidticos presentes nos microrganismos (32).
Além disso ¢ necessario estudar mecanismos que impegam a comunicacao entre as bactérias,
bem como a descoberta de novos compostos antimicrobianos, ja que estamos ha quase 30
anos sem descobrir nenhum novo composto e a busca por alternativas naturais ao uso de

antimicrobianos, como € o caso dos 6leos essenciais.
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2.4 DOENCAS TRANSMITIDAS POR ALIMENTOS

A contaminagdo por bactérias patogénicas em industrias alimenticias pode resultar em
doencas transmitidas por alimentos, gerando grande preocupacao para que nao ocorra nenhum
tipo de contaminagdo. Frente a isso sdo inumeras as medidas tomadas para minimizar esses
perigos (risco), como o uso de produtos quimicos para controlar o processo de deterioragdo e
contaminagdo pelas bactérias. Além disso estes produtos usados em altas concentragdes
podem apresentar efeitos indesejdveis ao longo dos anos, como carcinogenicidade,
teratogenicidade e toxicidade (33).

Ao passar dos anos, foram desenvolvidas normas e regras a serem aplicadas nas
industrias, como a Andlise de Perigos e Pontos Criticos de Controle que tem a finalidade de
garantir a seguranca de alimentos, para que ndo ocorra a contaminagdo por patdogenos em
todas etapas do processo de fabricagdo. Muitos surtos de doengas alimentares sdo causados
pela falta de informagao sobre as boas praticas de manipulacao e conservacao no momento do
preparo das refeigdes em restaurantes, cantinas e at¢ mesmo em residéncias (34).

No ano de 2018 foram registrados, no Brasil, 12.619 surtos de doengas transmitidas por
alimentos (DTAs), com 46.524 pessoas que adoeceram, 9 foram a 6bito. Com relacdo as
notificacdes, 38,3% dos surtos ocorreram na regiao Sudeste, 35,1% na regiao Sul, 15,8% na
regido Nordeste, 4,9% na regido Norte e 6% no Centro Oeste (35).

Staphylococcus aureus ¢ terceiro agente bacteriana, considerado mais importante
transmissor de doencas em alimentos em todo o mundo, sua intoxica¢do se da pela ingestao
de enterotoxinas pré formadoras de cepas enterotoxigénicas em alimentos, alguns estudos
mostram que a bactéria ¢ tolerante ao calor, pH, acidos e sais (19;26).

O periodo de desenvolvimento e a gravidade dos sintomas dependem da quantidade
ingerida de enterotoxinas e a imunidade de cada pessoa, os sintomas surgem 30 min apos a
ingestdo do alimento contaminado, alguns sintomas sdo de rdpido efeito e descritos por
nauseas, vomitos, dor abdominal, diarreia, tonturas, tremores e fraqueza geralmente as vezes
febre moderada. Nos casos de alta gravidade ¢ relatado dor de cabeca, prostracdo e baixa
pressao arterial, a recuperagao varia de 24 a 48 horas (16).

As intoxicagdes alimentares sdo causadas por micro-organismos patogénicos presentes
nos alimentos, ja a deterioragdo ¢ causada por microrganismos deteriorantes, € para isso pode
se utilizar conservantes sintéticos que tem a finalidade de controlar o crescimento bacteriano e

aumentar o tempo de prateleira (3;5).
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A Organizagao Mundial da Saude define como doencgas transmitidas por alimentos, a
ingesta de alimentos ou agua contaminadas. A contaminagdo por alimentos ocorre em
qualquer parte do periodo de producdo sendo transmitida por bactérias, virus, parasitar ou

toxinas, podendo apresentar como sintomas, nauseas, vomito ou diarreia. (37).

2.5 OLEOS ESSENCIAIS

O o6leo essencial pode ser extraido de toda a estrutura das plantas, como sementes,
raizes, caules, galhos, folhas, flores, frutas, madeira e casca. Sd3o compostos volateis, com
baixo peso molecular, seu aspecto ¢ oleoso, além de ser pouco soluvel em agua (4;38).

Sado produtos derivados de plantas aromadticas contendo aproximadamente 20 a 60
componentes em diferentes graus de concentragdes. Sao metabolitos secundarios volateis,
naturais € quimicamente complexos, estdo presentem em temperos, compostos aromaticos €
alifaticos. Antigamente eram aplicados para tratar doengas, consequentemente prevenindo
a saude. Nos ultimos anos vem sendo usado como medicamento, ja que possuem acao
antimicrobiana e antifingica, usados como aditivos alimentares € no aroma terapia (39).

A composi¢ao quimica do 6leo essencial apresenta dois compostos majoritarios, sendo
eles os terpenicos e fenilpropanoides. Os compostos terpenicos sdo hidrocarbonetos com
multiplos carbonos e sua volatilidade depende do tamanho da cadeia carbonica. Os
fenilpropanoides, tem a sua caracteristica molecular o anel fenila ligado a a&tomos de carbono
(40).

Sua atividade antimicrobiana ¢ promissora para o sistema de conservagdo de alimentos,
com a aplicagdo em produtos lacteos, sendo que muitos sdo considerados seguros em doses
especificas pela Food and Drug Administration (FDA), para uso em alimentos e bebida (41).

A atividade antimicrobiana que os 0leos essenciais t€ém depende da dose aplicada, tipo
da planta, tipo do microrganismo, composi¢des quimicas dos Oleos essenciais, capacidade
antioxidante e teor de substancia fenolica (42).

As especiarias apresentam muitas propriedades medicinais, tendo alta atividade
antioxidante, anti-inflamatoéria e antibacteriana. Usado em areas nutricionais, farmacéuticas e
agricolas, apresentam bons resultados. Sao amplamente usada em alimentos, com associa¢ao
a outros compostos fitoterapicos, para ter efeito sinérgico (43).

Usado em alimentos processados e produto prontos para o consumo, as especiarias
tétm a finalidade de dar sabor e aroma aos alimentos. O elevado consumo ¢ devido a

diversidade de sabores naturais e corantes presentes na natureza (44).
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O o6leo essencial pode inibir o crescimento de microrganismos patdgenos ou
deteriorantes, sendo uma alternativa para a conservacao de alimentos, aumentando a vida e

prateleira do produto.

2.5.1 Thymus vulgaris Linn

O tomilho (Thymus vulgaris Linn) pertence a familia Lamiaceae, nativa da regido do
mediterraneo ocidental, classificado como hortalica sendo utilizado antigamente para fins
medicinais. As folhas e flores fazem parte da extragdao do 6leo, os constituintes principais sao
timol, terpineno, cinemo, carvacrol e linalol (45;46).

Sua composicao apresenta 12-61% de timol, 0,4- 20,6% de carvacrol, 0,2- 14.2% de 1,8
cineol, 9,1-22,2% de g-cimeno, 2,2-4,8% de linalol, 0,6-7,5% de borneol, 0,9- 6.6% de a-
pineno e 0-7,3% de canfora (47).

Cresce em muitas partes do mundo, sendo bastante usado na medicina popular com
propriedade expectorante, antitiissico, antibroncoliticas, antiespasmoddicas, anti-helminticas e
diuréticas, usadas como erva em culinaria e fonte de agente aromatizante (48).

Apresentando 150 géneros e 2.800 espécies distribuidas por todo o mundo, no Brasil a
introdu¢do da planta ¢ para fins medicinais, usados para condimentos e flores ornamentais. O

0leo essencial de tomilho possui atividade antifungica e antibacteriano (49)

2.5.2 Origanum vulgare

O orégano pertence a familia Lamiaceae, presenta mais de 38 espécies de ervas anuais,
perenes e arbustivas, da regido do Mediterraneo, Europa, Asia e Africado Norte. Sdo usadas
na culindria para saladas, sopas, salsichas e carnes. Na medicina como antisséptico e
estimulante. Para manter a qualidade e a quantidade dos extratos depende de como sera o
meio de extragdo, o fator de extracdo depende do tipo de solvente, temperatura, pH, nimero
de etapas, relagdo liquido-solido e o tamanho de particula do soluto (50).

Com atividade diurética, estimulante, antimicrobiana, anti-inflamatoria, antioxidante e
anticancerigena, muitas das atividades sdo designadas pelos principais compostos presente
nesse Oleo, como o carvacrol, timol, dcido rosmarinico, borneol, organol, acido ursoélico,

hidrocarbonetos de monoterpeno e alcoois monoterpenos (51)
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2.5.3 Eugenia caryophyllata

O cravo pertence a familia da Myrtaceae, sua altura varia de 10 a 20 metros, sendo
cultivada em Madagascar, Tanzania, Sri Lanka, Brasil e Indonésia. Usada na medicina com
antisséptico contra doengas infecciosas devido a sua atividade antimicrobiana, ¢ usado
também nas industrias de alimentos como aditivo para aumentar a vida util do produto, por
ser um produto natural com agdo antibacteriana contra alguns microrganismos causadores
de DTAs (52).

Planta com forte odor aromatico, sabor ardente e caracteristico. Das sementes extrai o
acido eugénico, sendo a composi¢ao quimica constituida de eugenol, acetato de eugenol, beta-
cariofileno, 4cido oleanico, e substincias das classes: triterpeno, ceras vegetais, cetonas,
resinas, taninos e esterois. O componente majoritario ¢ o eugenol que possui capacidade
antimicrobiana comprovada contra bactérias Gram positivas e Gram negativas, bem como
possui ag¢do contra bactérias anaerdbicas (53;54)

Os botdes de Eugenia caryophyllata sao usados como especiarias na culinaria e na
medicina natural, por possuir efeitos farmacologicos como atividade antidiabética,
hipolipidémica, gastrépica e imunomoduladora. Utilizado também em produtos agricolas e
alimentos, devido ao seu efeito antibacteriano, antifungico, acaricida e antivirais (55).

O oleo essencial de cravo ¢ uma substancia aromatica e volatil usada para aromatizar
alimentos e bebidas. Possui propriedades antimicrobianas, anti-inflamatorias e antioxidantes,
tendo aplicabilidade na conserva¢do de alimentos, na medicina, industria de cosméticos e

produtos de satude pessoal (56).

2.5.4 Zingiberaceae officinale Roscoe

Pertencente a familia Zingiberaceae, apresenta 53 géneros e 1.200 espécies os
componentes principais sdo gingerol, shogal e outros gingerones. Apresenta sabor, aroma
caracteristico e possui propriedades farmacologicas, antibacterianas e antioxidante. Para os
chineses sua utilizagdo estd na medicina, para o tratamento da malaria, reumatismo, resfriado,
asma, tosse, palpitacdes, constipagdo, perda de apetite e inflamagao (57-60).

Usada como especiarias nos alimentos, como corantes € como plantas ornamentais, o
gengibre ¢ uma planta herbacea que cresce em areas tropicais e subtropicais. Pertencente ao
sudeste Asiatico a maior caracteristica ¢ a presenca de 6leo essencial em todas as partes da

planta, principalmente nos rizomas e folhas (61).
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A protease presente no gengibre desempenha o papel de melhoria do sabor, da
qualidade do processo sem diminuir o valor nutririvo do produto, a qualidade e quantidade de
poliferois depende de fatores como genética, cultivo, composicdo do solo, condigdes de
crescimento e pos colheita (62).

O extrato tem propriedades antibacterianas, anticonvulsdo, analgésicas, antitumoral,

antifingica, antialérgeno, antiplatletario, antioxidante e atividade antiartritica (63;64).

2.5.5 Cinnamomum cassia

Cinnamomum cassia, pertence a familia Lauraceae, tendo ampla propriedade quimica
de cinamaldeido, camphene, linalol, a-phelendrene, a-terpineno e limoneno. Sdo compostos
nao volateis usados como aromatizante, conservante natural de alimentos, medicacdo com
finalidade para distarbios respiratorios, digestivos e ginecoldgicos, bem como agentes anti-
inflamatorios, antioxidantes, antimicrobianos e antidiabéticos (60;65;66).

Nativa da Sri Lanka e da Asia tropical, florescem em janeiro e suas flores amadurecem
durante o periodo de maio a agosto. Apresenta um odor picante quando esmagados, sendo o
6leo da casca usado em confeitarias, alimentos cozidos, picles, tempero para carnes,
refrigerante, produtos farmacéuticos e de higiene bucal (67)

Falhas no processo de elaboragdo ou acondicionamento dos alimentos acarretam
contaminagdes microbioldgicas que podem causar doengas transmitidas por alimentos. Como
a populagdo estd exigindo que as industrias de alimentos utilizem aditivos que ndo agridam a
saude, os 0leos essencias podem ser uma opgao.

Deste modo, este trabalho tem a finalidade de avaliar o efeito in vitro de oleos
esséncias de canela, cravo, tomilho, gengibre ¢ orégano no crescimento de Staphylococcus
aureus.
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OLEOS ESSENCIAIS DE Origanum vulgare E Thymus vulgaris L. SAO
BACTERICIDAS CONTRA Staphylococcus aureus MULTIRRESISTENTES E
FORMADORES DE BIOFILMES

Resumo

Staphylococcus aureus ¢ um dos principais patogenos responsaveis pelas doengas
transmitidas por alimentos, sendo um problema de saude publica. As industrias utilizam
aditivos quimicos para evitar crescimento microbiano e aumentar a vida util dos produtos.
Entretanto, as bactérias vém se tornando resistentes pelo uso exacerbado de antimicrobianos e
aditivos. Além disso, os consumidores estdo procurando alternativas seguras e naturais para
sua alimentacdo. Os Oleos esséncias (OEs) de plantas sdo uma alternativa no controle de
bactérias patogénicas, podendo ser usados na preservacao de alimentos crus e processados, €
como tratamento de doencas infecciosas pela medicina natural. Neste trabalho avaliou-se o
efeito inibitorio in vitro dos oleos essenciais de Origanum compactum (orégano),
Cinnamomum cassia (canela), Eugenia caryophyllus (cravo), Thymus vulgaris L. (tomilho) e
Zingiber officinale Roscoe (gengibre), em agar difusdo, frente a isolados de Staphylococcus
aureus. Os OEs de orégano e tomilho apresentaram melhor a¢do, com os maiores halos de
inibigdo (p<0,05). Desta forma, os 6leos de Origanum vulgare e Thymus vulgaris L. foram
selecionados para avaliar a concentragdo inibitéria minima (MIC) e a concentracio
bactericida minima (CBM) sobre cinco isolados de Staphylococcus aureus, considerados
suscetiveis no teste de agar difusao. Em ambos os testes, os dois OEs apresentaram a MIC e a
CBM de 7,8 mg/mL (diluigcdo 1:128), para todos os isolados. Com este estudo comprovou-se
que os Oleos essenciais possuem efeito inibitorio sobre Staphylococcus aureus, podendo ser
utilizado como um aditivo natural para o controle microbiologico na tecnologia de alimentos.

Palavras-chave: Staphylococcus aureus, 6leo essencial, concentragdo bactericida minima,
concentragdo inibitdria minima, aditivo natural, tecnologia de alimentos.

INTRODUCAO

Staphylococcus aureus causa intoxicagao alimentar devido a ingestdo de uma ou mais
enterotoxinas, pré-formadas por cepas enterotoxigénicas. No cenario epidemioldgico mundial,
este microrganismo ¢ considerado um dos mais relevantes causadores de doengas transmitidas
por alimentos (Tavares et al., 2015). E tolerante ao calor, pH, acidos e sais, gerando
preocupagdo para as industrias de alimentos (Jamal et al., 2017).

Com interesse em aumentar a seguranca dos alimentos e a vida util dos produtos os
conservantes quimicos sdo amplamente usados na industria, que constantemente busca
alternativas antimicrobianas por meio de recursos naturais, como o uso de Oleos essenciais
(OEs) (Zhang et al. 2017). Os OEs mostram atividade promissora contra microrganismos
patogénicos (Bag e Chattopadhyay, 2015). A atividade antimicrobiana dos OEs esté4 ligada a

sua hidrofobicidade, que permite associagdo aos lipidios da membrana celular e das
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mitocondrias, tornando os oOleos permeaveis, causando extravasamento do citoplasma.
Condig¢des fisicas, como o baixo pH, baixa temperatura e baixos niveis de oxigénio melhoram
a acdo antimicrobiana dos 6leos (Burt, 2004).

De modo a complementar estudos que contemplem a agdo de OEs no combate a
bactérias patogénicas, com possibilidade de uso na industria de alimentos, o objetivo desta
pesquisa foi determinar a concentragao inibitoria minima (MIC) e a concentracdao bactericida

minima (CBM) in vitro de diferentes 6leos essenciais sobre Staphylococcus aureus.

MATERIAIS E METODOS

Isolados bacterianos

Foram utilizados 15 isolados de Staphylococcus aureus, obtidos no processo de
obtencao de leite cru (Borhz, 2016), com perfil de multirresisténcia a antibidticos, presenca de
fatores de viruléncia e formadores de biofilme, conforme Tabela 1. Esses isolados estavam
armazenados congelados em freezer -20°C, e foram reativados e confirmados

bioquimicamente para realizagdo dos testes seguintes.
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Tabela 1 — Perfil dos isolados de Staphylococcus aureus utilizados quanto a formagao de biofilmes,

fatores de viruléncia e perfil de resisténcia a antimicrobianos.

Identificacio Fsir(;?i?rgnaeos (:e Fatores de viruléncia Pa::‘i?nfliir;e;ij;zzc'a IRMA**
da amostra 36°C Cépsula Protease Hemolisina
ST1 Fraca + + - Cfe, Oxa, Pen, Gen, Dox, 0,83
Tet, Clo, Amc, Sut, Ctf
ST2 Forte + + +B Cfe, Oxa, Pen, Dox, Tet, 0,5
Clo
ST3 Forte + - +a Cfe, Oxa, Pen, Dox, Tet, 0,83
Clo, Van, Amc, Sut, Ctf
ST4 Fraca + + - Cfe, Oxa, Pen, Gen, Neo, 1,0
Dox, Tet, Clo, Van, Amc,
Sut, Ctf
ST5 Forte + + +B Cfe, Oxa, Pen, Gen, Clo, 0,66
Amc, Sut, Ctf
ST6 Forte + - +a Cfe, Oxa, Pen, Gen, Neo, 0,83
Dox, Tet, Clo, Van, Amc,
Sut, Ctf
ST7 Forte + + - Cfe, Oxa, Pen, Gen, Tet, 0,75
Clo, Van, Amc, Sut, Ctf
ST8 Forte + - +a Cfe, Oxa, Pen, Gen, Dox, 0,75
Tet, Clo, Amc, Sut
ST9 Fraca + + - Cfe, Oxa, Pen, Gen, Dox, 0,75
Tet, Clo, Amc, Sut
ST10 Forte + - +a Cfe, Pen, Gen, Neo, Tet, 0,66
Clo, Amc, Sut
ST11 Moderada + + - Cfe, Oxa, Pen, Gen, Neo, 0,83
Dox, Tet, Clo, Amc, Sut
ST12 Moderada + + - Cfe, Oxa, Pen, Gen, Dox, 0,83
Tet, Clo, Van, Amc, Sut
ST13 Moderada - - - Cfe, Oxa, Pen, Tet, Clo, 0,66
Amc, Sut, Ctf
ST14 Forte - - - Cfe, Oxa, Pen, Gen, Dox, 0,75
Tet, Clo, Amc, Sut
ST15 Moderada + + - Cfe, Oxa, Pen, Gen, Neo, 0,83

Dox, Tet, Clo, Amc, Sut
Fonte: Bohrz, 2016.

Legendas: * principios ativos: Cfe = Cefalexina 30 pg, Oxa= Oxacilina 1 pg, Pen= Penicilina G 10
U, Gen= Gentamicina 10 pg, Neo= Neomicina 30 pg, Dox= Doxiciclina 30 pg, Tet= Tetraciclina 30
ug, Clo= Cloranfenicol 30 pug, Van= Vancomicina 30 pg, Amc= Amoxicilina + Acido Clavulénico
30 pg, Sut= Sulfa + Trimetropim 25 pg, Ctf= Ceftiofur 30ug; ** IRMA = indice de resisténcia
multipla aos antimicrobianos
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Selecdo dos dleos essénciais

Os o6leos esséncias selecionados foram gengibre (Zingiber officinale Roscoe), orégano
(Origanum vulgare), canela (Cinnamomum cassia), cravo (Eugenia caryophyllus), ¢ tomilho
(Thymus vulgaris L.), por apresentarem diferentes graus de ag@o antimicrobiana frente a
bactérias patogénicas (Majolo et al., 2014; Mith et al., 2014; De Carvalho et al., 2015) em
estudos prévios.

Todos os oOleos foram adquiridos de fornecedor comercial, que previamente os

certificados de analise quimica dos 6leos essenciais utilizados, descritos no apéndice A.

Meétodo de agar difusao

A atividade antibacteriana dos 6leos essencial foi testada pelo método de agar difusao
(Balouiri et al., 2016), inoculando os Staphylococcus aureus com um swab estéril embebido
na suspensio bacteriana e semeado em oito dire¢des em placa com Agar Mueller Hinton. Um
orificio com didmetro de 8 mm foi puncionado assepticamente com um perfurador estéril.
Inoculou-se no pogo 80 pL de cada um dos dleos essenciais sem diluicao, em triplicata, para o
agente antimicrobiano difundir-se no agar a fim de inibir o crescimento da estirpe microbiana
testada. As placas foram incubadas a 37+ 1°C por 24 horas, e a leitura realizada através da
mensuracio do didmetro em milimetros (mm) do halo de inibicdo. Oleo mineral estéril foi
usado como controle negativo e Staphylococcus aureus ATCC 25923 como microrganismo

controle.

Determinacéo da concentracgéo inibitoria minima (MIC)

Para determinar a concentragdo inibitoria minima dos 6leos essenciais foram utilizadas
microplacas estéreis com 96 pocos de fundo chato. Inicialmente foi preparada uma suspensao
bacteriana equivalente a 0,5 da escala MacFarland (cerca de 1x10° UFC/mL), em solugdo de
0,85% de NaCl, de cada uma das 5 amostras de Staphylococcus aureus que obtiveram
melhores halos de inibi¢do no teste de agar difusdo. Inoculou-se, em todos os pocos, 100 puL
do caldo BHI concentracdao dupla com 10% de Dimetil sulfoxido (DMSO), preparado com 1
parte de DMSO e 9 partes de BHI concentracdo dupla. Na primeira fileira da microplaca,
adicionou-se 100 pL do OEs puro a ser testado, totalizando 200 uL no pogo. A dilui¢ao

seriada foi realizada transferindo 100 puL da primeira fileira para os pocos da fileira seguinte,
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consecutivamente, obtendo dez concentracdes do oleo essencial (1:1; 1:2; 1:4; 1:8; 1:16; 1:32;
1:64; 1:128; 1:256, 1:512). Por fim, adicionou-se 30 pL da suspensdo bacteriana,
individualmente, em cada um dos pogos. Nos pocos do controle negativo do ensaio manteve-
se apenas os 100 uL do caldo BHI concentracao dupla com 10% de DMSO, sem adi¢ao da
bactéria. No controle negativo do o6leo essencial foi adicionado 100 pL de cada OE,
individualmente, sem inoculacdo bacteriana, ¢ realizadas diluigdes sucessivas. No controle
positivo foi adicionado 30 puL da suspensdo bacteriana do Staphylococcus aureus ATCC
25923 em uma fileira de pocos, sem adicdo de OEs. Todos os testes foram realizados em
triplicata. As microplacas foram incubadas a 37+1°C, e a leitura realizada apds 24 e 48 horas,
observando se houve turvagao. A determinacao da concentragao inibitdria minima foi definida
como a menor concentragdo dos OEs capaz de inibir o crescimento bacteriano, determinada a

partir da auséncia de turvagdo visivel a olho nu apds 48h de incubagao.

Determinacdo da concentragdo bactericida minima (MBC)

Para a confirmacdo da concentracdo bactericida minima (MBC), foi transferida uma
alcada de indculo dos pocos, a partir de duas diluigdes anteriores as sem turvacdo, para agar
nutriente e incubado 37£1°C por 24h. Apods esse periodo foi observado o crescimento
bacteriano nas placas, registrando a menor concentragdo a que nao houve crescimento

bacteriano.

Andlise estatistica

Os dados foram submetidos a analise de Kruskal Wallis ¢ a diferen¢a entre as amostras

foi avaliada segundo o teste de Student- Newman- Keuls (p > 0,05).

RESULTADOS E DISCUSSOES

Os resultados obtidos no estudo indicam que os 6leos essenciais de orégano, tomilho e
canela apresentaram agdo antimicrobiana, com exce¢do do 6leo de gengibre. Os 6leos de
orégano e tomilho demonstraram um maior espectro de acdo, com halos de inibicdo maiores

(p<0,05) frente as bactérias estudadas (Tabela 2). Os 6leos esséncias de orégano e tomilho
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obtiveram melhores resultados (Grafico 1), inibindo o crescimento de todas as amostras do

estudo.

Figura 1. Média dos halos de inibicado (mm) da agdo de Oleos essenciais frente a isolados de

Staphylococcus aureus.
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Com base nos resultados apresentados na tabela 2, o d6leo essencial de orégano, as
amostras ST7, ST8, ST12 e ST14 apresentaram melhores resultados, com maior sensibilidade,
comparado com as outros isolados de Staphylococcus aureus. O maior halo de inibigdo
observado foi pela acdo do 6leo essencial de orégano na amostra ST14. Com o 6leo essencial
de tomilho, apenas as ST4 e ST14 obtiveram maiores halos comparando com as outras
amostras desse estudo, também se observou maior atividade antibacteriana contra a amostra
ST4.

Observarmos que a amostra ST14 mostrou-se mais sensivel frente a ambos os 06leos,
apresentando melhores resultados de inibicdo. Conforme estudo realizado por (De Carvalho
et al., 2015) essa amostra demonstrou ser fortemente formadora de biofilme e multirresistente
a antimicrobianos (tabela 1), essa informagao reforca o objetivo desse estudo, ja que os oleos
essenciais demostraram forte acdo antimicrobiana frente a esta amostra, sendo uma alternativa
ao controle desse microrganismo.

O teste de determinacdo da MIC foi conduzido apenas para os microrganismos cuja a
atividade inibitdria foi eficiente quando detectada pelo teste agar difusdo, considerando forte
atividade do 6leo essencial. Os testes mostram que os OEs de orégano e tomilho apresentaram
respostas semelhantes frente aos microrganismos avaliados.

Analisou-se a MIC frente as cinco amostras de Staphylococcus aureus que obtiveram
melhores halos de inibicdo no teste de agar difusdo. Com dilui¢des seriadas dos Oleos
essenciais de tomilho e orégano, feitas a partir da concentragdo do o6leo puro (100%) até
0,19%, buscou-se saber qual era a ultima concentracdo na qual ndo houve crescimento
bacteriano, porque sabe-se que o volume e a concentragdo dos Oleos sdo parametros que
podem ser observados na avaliagdo do efeito inibitorio.

O resultado da MIC do ¢6leo essencial de orégano e tomilho obtido neste trabalho
apresentaram o mesmo resultado frente as amostras, tendo crescimento do patdogeno a partir
da concentragdo de 7,8 mg/mL (0,078%). Esse resultado demonstra forte atividade
antimicrobiana dos Oleos essenciais, j& que uma baixa concentracdo foi capaz de inibir o
crescimento do S. aures, sendo promissor o seu uso no controle desse microrganismo. Além
disso, foi determinada também a concentragao bactericida minima, através da visualizagao de
crescimento da bactéria em placa, a fim de confirmar a turbidez de cada pogo e
consequentemente confirmar a concentragdo inibitdria minima.

De acordo com Hyldgaard, et al.,, (2012), as propriecdades antibacterianas dos
metabolitos secundarios dos 6leo essencial foram avaliadas pela primeira vez em 1881. Ja a

atividade de inibicdo bacteriana dos OEs de orégano e tomilho foi relatada pela primeira vez
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no ano de 1950, e possuem alto teor de timol e carvacrol, tendo capacidade de
permeabilizacdo e despolarizagdo da membrana plasmatica, sendo eficazes contra bactérias
Gram positivas e Gram negativas (Oussalah et al., 2007; Vasile et al., 2017; Laghmouchi et
al., 2018). Reforgando nossos resultados, ja que ambos Oleos demostraram agao
antimicrobiana frente a Staphylococcus aureus, bactéria Gram positiva.

Vale ressaltar a importancia da utilizacdo do agente emulsificante, o0 DMSO (dimetil
sulféxido) que facilita a difusdo do 6leo essencial no caldo nutritivo, importante na etapa de
diluicao dos 6leos. Bem como ¢ importante analisar as propriedades fisicas e quimicas, que
sdo importantes para auxiliar na visualizacdo da atividade antimicrobiana dos o6leos
(Pesavento et al., 2015). Com isso se observa no apéndice A, os certificados de analise
quimica dos 6leos essenciais utilizados neste estudo.

Vasile et al., (2017), avaliaram a atividade antibacteriana dos Oleos essenciais de
tomilho e cravo frente a diferentes cepas bacteriana, demostrando que o 6leo essencial de
tomilho apresentou forte acdo antibacteriana, podemos assim comparar com os resultados
obtidos no nosso estudo, demostrando a forte acdo antimicrobiana do tomilho frente as
amostras de Staphylococcus aureus, sendo uma boa alternativa para redu¢dao da carga
microbiana.

Gongalves et al., (2017), estudaram a atividade antibacteriana do 6leos essencial de
tomilho por meio do encapsulamento e em meio livre. Observaram que o OE encapsulado
teve maior efeito do que comparado com o OE livre, apresentando forte potencial para uso em
conservante natural em alimentos, podendo ser aplicados em bolos para aumentar a sua vida
util. Sabe-se que o OE de tomilho ¢ usado como conservante natural em produto de
panificacdo, isso refor¢a a aplicabilidade do nosso estudo, ja que o uso desses 6leos quando
associado a tecnologia de microencapsulagdo podem ser uma alternativa natural no uso de
aditivos.

Carvalho et al., (2015), estudou o efeito do 6leo de tomilho na redugdo da carga
bacteriana de Staphylococcus aureus em queijo fresco, corroborando com nossos achados.
Honorio et al., 2015, relataram atividade antibacteriana do 6leo essencial de orégano e
tomilho frente a varias cepas Gram positivas e Gram negativas, sendo que o tomilho
apresentou mais efeito antimicrobiano nas cepas Gram negativas e o orégano na cepa Gram
positiva.

As especiarias naturais estao regulamentadas como aditivos naturais ou aromatizantes, e
possuem status GRAS (geralmente seguro para uso), sendo seu uso autorizado em alimentos

pela FDA nos EUA e pela autoridade Europeia para a Segurancga dos Alimentos.



32

Pesavento et al., (2015), estudaram a atividade antibacteriana e sensorial do oleo
essencial do tomilho e orégano em almondegas cozidas, relatando efeito benéfico na reducao
da carga bacteriana ¢ a aceitabilidade do produto com o periodo de 4 dias em temperatura de
conservacdo de 4°C. Segundo Semeniuc et al., (2017), avaliaram em seu trabalho a atividade
antimicrobiana do 6leo essencial de tomilho frente a cepas Gram positivas e Gram negativas,
mostrando a eficacia desse 6leo mesmo em baixas concentragdes, como observado nos nossos
resultados.

Moraes-Lovison et al., (2017) estudaram a técnica de encapsulagdo por
nanoemulsdao com diferentes concentragcdes do oleo de orégano para avaliar a atividade
antibacteriana. Obtendo bom resultado quando incorporado em pate de frango prevenindo o
controle microbioldgico e estendendo a vida util do produto. Marques et al., (2015),
estudaram a atividade antimicrobiana do 6leo essencial de orégano sobre bactérias isoladas de
carne de aves comercializadas, todos os isolados foram sensiveis ao 6leo essencial testado
sendo uma ferramenta alternativa na preven¢ao quando se trata de inibigdo bacteriana.

E importante ressaltar que a composigdo dos 6leos essenciais depende de intimeros
fatores, como regido geografica e clima. Laghmouch et al., (2018), estudou a composi¢do
quimica e a atividade antibacteriana do 6leo essencial de orégano colhidos em quatorze locais
geograficamente diferentes em seis dareas no norte do Marrocos, mostrando diferentes
atividades bacterianas com base na diferenga dos seus compostos quimicos.

Comparagdes deste estudo com os similares devem ser cautelosas, pois alguns estudos
empregam técnicas diferentes de agar difusdo ou microdilui¢ao, na maioria dos casos nao
seguem procedimentos como aqui empegados, este estudo permitiu evidenciar atividade de
alguns 6leos essenciais sobre isolados de Staphylococcus aureus.

Os resultados apresentados se mostraram satisfatorios com uma concentracao baixa dos 6leos
essenciais avaliados, sendo fundamentais para o desenvolvimento de produtos alternativos

para o controle do crescimento bacteriano.

CONCLUSAO

A utilizag¢do dos 6leos esséncias de tomilho e orégano como inibidores do crescimento
bacteriano ¢ de suma importancia pois podem ser uma alternativa na substitui¢ao de aditivos
quimicos em alimentos, ja que estes produtos demonstraram agdo antibacteriana. Sugere-se
mais estudos na questdo de andlise sensorial e a aceitabilidade do produto no qual o 6leo

essencial sera acrescentado
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4. CONCLUSAO

O uso dos produtos naturais ¢ uma maneira alternativa de controlar a presenca de bactérias
patdgenas, ja que seus componentes contém propriedades antimicrobianas, com isso seu uso €
promissor na industria de alimentos afim de conservar e aumentar a vida ttil do produto. Com
esse estudo e com os resultados obtidos podemos concluir que:

a) Os Oleos essenciais de canela, cravo, tomilho e orégano apresentam atividade
antimicrobiana, sendo os 6leos de orégano e tomilho estatisticamente os mais efetivos
sobre as amostras de Staphyloccoccus aureus.

b) O resultado da concentra¢do inibitéria minima dos Oleos essenciais de orégano e
tomilho apresentaram resultado semelhante, tendo crescimento do patégeno a partir da
concentragcdo de 7,8 mg/mL (0,078%), demonstrando forte atividade antimicrobiana
com baixa concentragao.

c¢) Por fim, o uso dos oléos de tomilho e orégano em baixas concentracdes demonstraram

ser eficaz no controle do Staphylococcus aureus.
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5. CONSIDERACOES FINAIS

Nas condi¢des experimentais utilizadas, conclui-se que os 6leos essenciais de canela,
cravo, tomilho e orégano apresentam atividade antimicrobiana, sendo o 6leo de orégano e
tomilho o mais efetivo sobre o Staphyloccoccus aureus.

Devido a sua atividade antibacteriana e sua disponibilidade como produto natural, os
6leos essenciais podem ser utilizados como aditivos naturais, abrindo perspectivas para a
aplicagdo na industria de alimentos a fim de auxiliar no controle de qualidade e na vida util
dos produtos.

Esse estudo contribui para o conhecimento mais aprofundado sobre os OEs de tomilho e
orégano frente Staphylococcus aureus. Porém mais pesquisas sdo necessarias, como o uso da
microencapsulagdo sem alterar as fungdes organolépticas.

Como perspectivas futuras deste trabalho estdo os testes com a agdo dos dleos de
tomilho e orégano em matriz alimenticia. A partir desses resultados conseguiremos ter uma

visdio da aplicabilidade do o6leo em produtos na inddstria de alimentos.
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MATERIAL SAFETY DATA SHEET

Created on: 22.03.2016 according to regulation (EC) 1907/2009
Page: 1 of 9 according to regulation (EU) 453/2010

2872 Thyme (Cineol)

IAYUS GMBH

s
o

Oshadhi

1. IDENTIFICATION OF THE SUBSTANCE AND OF THE COMPANY
1.1 Product identifier

Trade Name: Thyme (Cineol)

Botanical Name: Thymus vulgaris

INCI: Thymus Vulgaris Oil (Thyme Oil)
CAS TSCA-No: 8007-46-3

CAS EINECS-No: 85085-75-2

EINECS-No.: 285-397-0

FEMA-No.: /

1.2 Relevant identified uses of the substance and uses advised against
Substance use: Perfumery and/or aromatic uses

1.3 Details of the supplier of the safety data sheet

Supplier name: AYUS GmbH
Address: Am Dreschschopf 1
Phone: +49 7227 600 99-0

Fax: +49 7227 600 99-99

E-mail: info@oshadhi.eu

1.4 Emergency telephone number
Poison emergency number: 089-19240

2. HAZARDS INDENTIFICATION
2.1 Classification of the substance according to regulation (EG) 1272/2008 (CLP)

Hazard class and Hazard category Code [Hazard statement
Flammable liquids, category 2 H225 Highly flammable liquid and vapour.
Skin corrosion/irritation, category 2 H315 ICauses skin irritation.

Respiratory/skin sensitisation, skin

sensitisation category 1

H317 May cause an allergic skin reaction.

Acute Toxicity, category 4 - inhalation H332 Harmful if inhaled.

Hazardous to the aquatic environment,

chronic category 2

H411 Toxic to aquatic life with long lasting effects.

2.2 Label elements
Hazard pictogram and signal word




H225
H315
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DANGER:
H-Statements:

Highly flammable liquid and vapour.
Causes skin irritation.



H317
H332
H411

P-Statements:
Prevention:
P210

P233

P240

P241

P242

P243

P261

P264

P271

pP272

pP273

P280

Response:
P302+P352
P303+P361+P353

with water/shower.

P304+P340
breathing.
P312

P321
P332+P313
P333+P313
P362

P363
P370+P378
P391
Storage:
P403+P235
Disposal:
P501

2.3 Other Hazards
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May cause an allergic skin reaction.
Harmful if inhaled.
Toxic to aquatic life with long lasting effects.

Keep away from heat/sparks/open flames/hot surfaces. — No smoking.
Keep container tightly closed.

Ground/bond container and receiving equipment.

Use explosion-proof electrical/ventilating/lighting/.../equipment.

Use only non-sparking tools.

Take precautionary measures against static discharge.

Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.

Wash thoroughly after handling.

Use only outdoors or in a well-ventilated area.

Contaminated work clothing should not be allowed out of the workplace.
Avoid release to the environment.

Wear protective gloves / eye protection.

IF ON SKIN: Wash with plenty of soap and water.
IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin

IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for

Call a POISON CENTER or doctor/physician if you feel unwell.
Specific treatment (see on this label).

If skin irritation occurs: Get medical advice/attention.

If skin irritation or rash occurs: Get medical advice/attention.
Take off contaminated clothing and wash before reuse.

Wash contaminated clothing before reuse.

In case of fire: Use CO2 for extinction.

Collect spillage.

Store in a well-ventilated place. Keep cool.

Dispose of contents/container to special waste.

Allergens (according to regulation (EC) No 1223/2009 on cosmetic products)

Geraniol max. 1,0 %
Limonene max. 2,0 %
Linalool max. 4,5 %

3. COMPOSITION / INFORMATION ON INGREDIENTS

3.1 Substances

Chemical Identification: Thymus vulgaris oil (100% natural essential oil)

Hazardous constituent: according to EG-Regulation 1272/2008 (CLP)

Ingredient Concentration Registration-N. CLP-Classification
. ICAS-No: 470-82-6 Flam. Liqg. 3, H226
- 0,
1.8-Cineol < 350% EINECS-No: 207-431-5
CAS-No: 80-56-8 Flam. Liqg. 3, H226
alpha-Pinene 6.0 % EINECS-No: 201-291-9 Asp. Tox. 1, H304

Skin Sens. 1, H317
Aquatic Chronic 1, H410
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CAS-No: 98-55-5

Org. Perox. EF, H242-3

alpha-Terpineol < 5,0 % EINECS-No: 202-680-6 Skin Irrit. 2, H315
Eye Irrit. 2, H319
CAS-No: 507-70-0 Flam. Sol. 2, H228-1
Borneol < 8:0% EINECS-No: 208-080-0
CAS-No: 79-92-5 Flam. Sol. 2, H228-1
EINECS-No: 201-234-8 Eye Irrit. 2, H319
Camphene < 8,0% Aquatic Acute 1, H400
Aguatic Chronic 1, H410
CAS-No: 76-22-2 Flam. Sol. 2, H228-1
Camphor < 15,0 % EINECS-No: 200-945-0 Acute Tox. 4, H332
STOT SE 2, H371
CAS-No: 499-75-2 Acute Tox. 4, H302
EINECS-No: 207-889-6 Skin Irrit. 2, H315
Carvacrol <3.5% Skin Sens. 1, H317
Eye Irrit. 2, H319
gamma-Terpinene L 30% CAS-No: 99-85-4 Flam. Lig. 3, H226
' EINECS-No: 202-794-6 Asp. Tox. 1, H304
CAS-No: 5989-27-5 Flam. Lig. 3, H226
EINECS-No: 227-813-5 Asp. Tox. 1, H304
Limonene <2,0% Skin Irrit. 2, H315
Skin Sens. 1, H317
Aquatic Chronic 1, H410
. CAS-No: 78-70-6 Skin Irrit. 2, H315
Linalool < 45 % EINECS-No: 201-134-4
. CAS-No: 115-95-7 Skin Irrit. 2, H315
Linalyl acetate <2.0% EINECS-No: 204-116-4 Eve Irrit. 2, H319
CAS-No: 123-35-3 Flam. Lig. 3, H226
Myrcene < 6,0 % EINECS-No: 204-622-5 Asp. Tox. 1, H304
Aquatic Chronic 3, H412
CAS-No: 99-87-6 Flam. Lig. 3, H226
Paracymene < 8,0 % EINECS-No: 202-796-7 Asp. Tox. 1, H304
Aguatic Chronic 2, H411
. ICAS-No: 562-74-3 Acute Tox. 4, H302
Terpinene-4-ol <50% EINECS-No: 209-235-5  [Skin Irrit. 2, H315
CAS-No: 89-83-8 Acute Tox. 4, H302
Thymol < 8.0 % EINECS-No: 201-944-8 Skin. Corr. 1A, 1B, 1C,

H314

Eye Dam. 1, H318

4. FIRST AID MEASURES

4.1 Description of first aid measures

Excessive inhalation:
Skin contact:

Eye contact:

Ingestion:

Remove to fresh air environment — summon a physician immediately.
Wash contaminated skin with copious amounts of water and soap. Remove contaminated

clothes and wash them before reuse. Summon a physician, if an irritation appears.
Wash contaminated skin with copious amounts of water for at least 10 minutes — open
eyelids forcibly. Summon a physician immediately.

Dilute with water. Do not induce vomiting. Contact physician.

4.2 Most important symptoms and effects, both acute and delayed

No further details.

4.3 Indication of any immediate medical attention and special treatment needed

Contact a poison specialist immediately if large quantities have been ingested or

inhaled.

5. FIREFIGHTING MEASURES

5.1 Extinguishing media
Advised extinguisher:

Use CO2, dry powder, fire extinguisher or foam.
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Unadvisable extinguisher: Direct jet of water.

5.2 Special hazards arising from the substance or mixture
Avoid breathing vapours and smokes produced by fire.
Burning will cause strong smoke and soot.

Vapors may form explosive mixtures with air.

Containers may explode with the heat of fire.

5.3 Advice for firefighters

Do not attempt to fight the fire with water, which tends to feed rather than smother the flames. Essential oils have the ability
to float on water and this causes the fire to propagate more quickly. Small fires can be smothered by covering with earth,
sand or a blanket.

6. ACCIDENTAL RELEASE MEASURES

6.1 Personal precautions, protective equipment and emergency procedures

Avoid skin, eye and clothes contact. There is a risk of sliding caused by the leaked product. Ventilate well spilling area. Keep
away from sources of ignition.

6.2 Environmental precautions
Avoid dispose into drainage, sewer system or in any natural environment. Dispose binding material, cloths and sponges
according to the national law.

6.3 Methods and material for containment and cleaning up
Use of absorbent material (e.g. sand, diatomaceous earth).

6.4 Reference to other sections
Please see section 8 and 13.

7. HANDLING AND STORAGE

7.1 Precautions for safe handling

Ventilate the storage and preparation warehouse/laboratory. Avoid eating, drinking and smoking in the places where
products are stored and treated. Manipulate with caution to avoid any projection particularly in eyes and on mucous
membranes. Do not expose vapors to the flame or quite other source of ignition. Do not inhale warm vapors.

7.2 Conditions for safe storage, including any incompatibilities
It is recommended to keep the product in a water-tight and air-tight container. Keep away from heat and sunlight. Store in a
cool and good ventilated area.

7.3 Specific end uses
No specific.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

8.1. Control parameters

Please pay attention to the usual precautionary measures with the contact of essential oils. Use good hygiene practice:
Please wash before contact, before eating and at the end of the working day.

8.2 Exposure controls
Personal protective equipment:

Breathing protection: Use in well aired areas.

Eye protection: Safety glasses.

Hand protection: Protecting gloves.

Skin protection: Avoid skin contact. Protective suit should be worn.

9. PHYSICAL AND CHEMICAL PROPERTIES
9.1 Information on basic physical and chemical properties

Color: light yellow to yellow
Appearance: oily liquid
Odor: fresh, cineol

pH-value: no data available
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Flash point: 55°C

Water solubility: Insoluble
Steam pressure: Unavailable
Initial boiling point and boiling range: Unavailable
Relative density at 20 °C: 0,892 - 0,905
Refractive index at 20°C: 1,49 - 1,505
Optical rotation at 20°C: -10° to +10°

9.2 Other information:
Main components: Thymus Vulgaris Oil (Thyme Qil), Geraniol, Limonene, Linalool

10. STABILITY AND REACTIVITY

10.1 Reactivity

This product is stable under normal usage conditions.

10.2. Chemical stability

This product is stable under normal usage conditions.

10.3 Possibility of hazardous reactions
None according to our knowledge.

10.4 Conditions to avoid

Do not expose to high temperature or ignition.

10.5 Incompatible materials

Avoid flammable materials, PVC.

10.6 Hazardous decompositions products
Nothing in proper storage conditions.

11. TOXICOLOGICAL INFORMATION
11.1 Information on toxicological effects

Toxicological specifications of the important substances:

Chemical description

Oral LD50

Dermal LD50

Inhalation LC50

1,8-Cineol

2.480 mg/kg (rat)

alpha-Pinene

3.700 mg/kg (rat)

alpha-Terpineol

3.200 mg/kg (rat)

Borneol 41.300 mg/kg (rat) > 3.000 mg/kg (rabbit) -
Camphene 5.000 mg/kg (rat) > 2.500 mg/kg (rabbit) -
Camphor 1.310 mg/kg (mouse) - -
Carvacrol - - -
gamma-Terpinene 3.650 mg/kg (rat) - -
Limonene 4.400 mg/kg (rat) > 2.000 mg/kg (rabbit) -
Linalool 2.790 mg/kg (rat) 5.610 mg/kg (rat) -
Linalyl acetate 13.934 mg/kg (rat) - -
Myrcene > 5.000 mg/kg (rat) > 5.000 mg/kg (rabbit) -
Paracymene 4.750 mg/kg (rat) - -
Terpinene-4-ol - - -
Thymol 980 mg/kg (rat) - -

Skin corrosion/irritation:
H315 Causes skin irritation.

Serious eye damagelirritation:
No significant effects or critical hazards.

Respiratory or skin sensitization:
H317 May cause an allergic skin reaction.




Aspiration hazard:
No significant effects or critical hazards.

Germ cell mutagenicity:
No significant effects or critical hazards.

Carcinogenicity:
No significant effects or critical hazards.

Reproductive toxicity:
No significant effects or critical hazards.

STOT-single exposure
Unavailable data.

STOT-repeated exposure
Unavailable data.

Information on likely routes of exposure
Unavailable data.

Symptoms related to the physical, chemical and toxicological characteristics

Unavailable data.

Delayed and immediate effects as well as chronic effects from short and long-term

exposure Unavailable data.

12. ECOLOGICAL INFORMATION
12.1 Toxicity
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Use product only referred of good laboratory practice (GLP) to insure that it is not released into the environment.

According to regulation 1272/2008:
H411 Toxic to aquatic life with long lasting effects.

Daphnies toxicity (EC50):
No further relevant information available.

12.2 Persistence and degradability
No further relevant information available.

12.3 Bioaccumulative potential
Bioconcentration factor (BCF):
No further relevant information available.

Partition coefficient n-octanol / water (log KO/W)
No further relevant information available.

12.4 Mobility in soil
No further relevant information available.

12.5 Results of PBT and vPvB assessment
No further relevant information available.

12.6 Other adverse effects
No further relevant information available.

13. DISPOSAL CONSIDERATION
13.1 Waste treatment methods
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Waste should be recycled or disposed of according to the legislation in force, preferably by an approved recycling or waste
treatment company.

14. TRANSPORT INFORMATION
14.1 UN-number
1169

14.2 UN proper shipping name

Land transport: ADR/RID; Dispatch Name: EXTRAKTE, AROMATISCH, FLUSS IG
Transport by sea: IMDG/IMO; Technical Name: EXTRACTS, AROMATIC, LIQUID
Transport by air: ICAQ/IATA; Technical Name: EXTRACTS, AROMATIC, LIQUID

14.3 Transport hazard class

ADR/RID: Class 3
IMDG/IMO: Class 3
ICAO/IATA: Class 3

14.4 Packing group

ADR/RID: Packing group Ill, Kemler code: 30
IMDG/IMO: Packing group IlI
ICAO/IATA: Packing group IlI

14.5 Environmental hazards
IMDG - Sea pollutant: Yes

14.6 Special precautions for user
Not applicable.

14.7 Transport in bulk according to Annex Il of MARPOL 73/78 and IBC Code
Not applicable.

15. REGULATORY INFORMATION

15.1 Safety, health and environmental regulations (legislation) specific for the substance

or mixture

Council Directive 67/548/EEC on the approximation of the laws, regulations and administrative provisions relating to

the classification, packaging and labelling of dangerous substances and its subsequent amendments.

Directive 1999/45/EC of the European Parliament concerning the approximation of the laws, regulations and administrative
provisions relating to the classification, packaging and labelling of dangerous preparations and its subsequent amendments.
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at
work preparations.

Directive 2003/15/EC

Directive 2006/8/EC

Directive 91/322/EEC

Directive 2000/39/EC

Regulation (EC) No 1907/2006 (REACH) and its subsequent amendments

Regulation (EC) No 1272/2008 (CLP) Regulation (EC) No 790/2009

Directive 2003/105/EC - Protection of workers - Control of major-accident hazards involving dangerous substances
and its subsequent amendments
German Regulation on Substances Hazardous to Water 2005 (VwVwS),

15.2 Chemical safety assessment
Not relevant.

16. OTHER INFORMATION
Latest changes

This data sheet replaces all previous editions. The content of the MSDS is regulated by the Regulation (EC)
n°1907/2006 (REACH).
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Common shortened form:

ADR:
CAS:
CLP:
EINECS:
FEMA:
GHS:
IATA:
ICAQ:
IMDG:
IMO:
INCI:
LC50:
LD50:
REACH:
PBT:
VPVB:
RID:
STOT:

TSCA: Toxic

European Agreement concerning the International Carriage of Dangerous Goods by Road
Chemical Abstracts Service (division of the American Chemical Society)
Classification, Labeling, Packaging

European Inventory of Existing Commercial Chemical Substances

Federal Emergency Management Agency

Globally Harmonized System of Classification and Labeling of Chemicals
Dangerous Goods Regulation by the "International Air Transport Association" (IATA)
Technical Instructions by the "International Civil Aviation Organization" (ICAQO)
International Maritime Code for Dangerous Goods

International Maritime Organization

International Nomenclature of Cosmetic Ingredients

Lethal Concentration for 50 percent of the test population

Lethal Dose for 50 percent of the test population

Registration, Evaluation, Authorisation and Restriction of Chemicals

Persistent Bioaccumulating Toxicants

Very Persistent and Very Bioaccumulative Substance

Regulation Concerning the International Transport of Dangerous Goods by Ralil
Specific Target Organ Toxicity

Substances Control Act

Hazard statements according to regulation (EC) 1272/2008 (CLP):

Code
H225
H315
H317
H332
H411

Description

Highly flammable liquid and vapour.
Causes skin irritation.

May cause an allergic skin reaction.
Harmful if inhaled.

Toxic to aquatic life with long lasting effects.

Precaution statements according to regulation (EC) 1272/2008 (CLP):

Code
Prevention:
P210
P233
P240
P241
P242
P243
P261
P264
P271
p272
P273
P280

Response:
P302+P352
P303+P361+P353

with water/shower.

P304+P340
breathing.
pP312

P321
P332+P313
P333+P313
P362

P363
P370+P378
P391
Storage:

Description

Keep away from heat/sparks/open flames/hot surfaces. — No smoking.
Keep container tightly closed.

Ground/bond container and receiving equipment.

Use explosion-proof electrical/ventilating/lighting/.../equipment.

Use only non-sparking tools.

Take precautionary measures against static discharge.

Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.

Wash thoroughly after handling.

Use only outdoors or in a well-ventilated area.

Contaminated work clothing should not be allowed out of the workplace.
Avoid release to the environment.

Wear protective gloves / eye protection.

IF ON SKIN: Wash with plenty of soap and water.
IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. Rinse skin

IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for

Call a POISON CENTER or doctor/physician if you feel unwell.
Specific treatment (see on this label).

If skin irritation occurs: Get medical advice/attention.

If skin irritation or rash occurs: Get medical advice/attention.
Take off contaminated clothing and wash before reuse.

Wash contaminated clothing before reuse.

In case of fire: Use CO2 for extinction.

Collect spillage.



P403+P235 Store in a well-ventilated place. Keep cool.
Disposal:
P501 Dispose of contents/container to special waste.

Training advice:

Possible hazards: see section 2
First aid measures: see section 4
Firefighting measures: see section 5
Personal protection equipment: see section 8
Waste treatment methods: see section 13

The information this contains is based on the state of our knowledge about the product concerned at the time of
update. They are given in good faith. The information given is designed only as guidance for safe handling, use,
processing, storage, transportation, disposal and release and is not to be considered a warranty or quality
specification. The information relates only to the specific material designated and may not be valid for such material
used in combination with any other Materials or in any process, unless specified in the text.

Even though precaution has been taken to ensure accuracy of data, no guarantee can be given. Because data’s are
taken partly from other sources.
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MATERIAL SAFETY DATA SHEET fiYUs GMBH
according to regulation (EC) 1907/2009 2
according to regulation (EU) 453/2010 i%
2350 Oregano vulgare s

1. IDENTIFICATION OF THE SUBSTANCE AND OF THE COMPANY

1.1 Product identifier

Trade Name: Oregano vulgare

Botanical Name: Oreganum vulgare

INCI: Oreganum vulgare Oil (Oregano vulgare Oil)
CAS TSCA-No: 84012-24-8

CAS EINECS-No: 84012-24-8

EINECS-No.: 281-670-3

FEMA-No.: /

1.2 Relevant identified uses of the substance and uses advised against

Substance use:

Perfumery and/or aromatic uses

1.3 Details of the supplier of the safety data sheet

Supplier name: AYUS GmbH
Address: Am Dreschschopf 1
Phone: +49 7227 600 99-0

Fax: +49 7227 600 99-99

E-mail: info@oshadhi.eu

1.4 Emergency telephone number
Poison emergency number: 089-19240

2. HAZARDS INDENTIFICATION
2.1 Classification of the substance according to regulation (EG) 1272/2008 (CLP)

Hazard class and Hazard category Code [Hazard statement
Acute Toxicity, category 4 - oral H302 Harmful if swallowed.
Aspiration hazard, category 1 H304 May be fatal if swallowed and enters airways.
Acute Toxicity, category 4 - dermal H312 Harmful in contact with skin.
Skin corrosion/irritation, category 2 H315 ICauses skin irritation.
Respiratory/skin sensitisation, skin
e H317 May cause an allergic skin reaction.
sensitisation category 1
Causes serious eye damage/irritation,
H319 ICauses serious eye irritation.
category 2
Hazardous to the aquatic environment,
. H412 Harmful to aquatic life with long lasting effects.
chronic category 3

2.2 Label elements
Hazard pictogram and signal word




DANGER:
H-Statements:
H302

H304

H312

H315

H317

H319

H412

P-Statements:
Prevention:
P261

P264

P270

p272

P273

P280

Response:
P301+P310
P301+P312
P302+P352
P305+P351+P338

P312
P321
P322
P330
P331
P332+P313
P333+P313
P337+P313
P362
P363

Storage:
P405
Disposal:
P501

2.3 Other Hazards

Harmful if swallowed.

May be fatal if swallowed and enters airways.

Harmful in contact with skin.
Causes skin irritation.

May cause an allergic skin reaction.

Causes serious eye irritation.

Harmful to aquatic life with long lasting effects.

Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.

Wash thoroughly after handling.

Do not eat, drink or smoke when using this product.
Contaminated work clothing should not be allowed out of the workplace.
Avoid release to the environment.

Wear protective gloves / eye protection.

IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

IF SWALLOWED: Call a POISON CENTER or doctor/physician if you feel unwell.
IF ON SKIN: Wash with plenty of soap and water.
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing.

Call a POISON CENTER or doctor/physician if you feel unwell.

Specific treatment (see on this label).
Specific measures (see on this label).

Rinse mouth.
Do NOT induce vomiting.

If skin irritation occurs: Get medical advice/attention.

If skin irritation or rash occurs: Get medical advice/attention.

If eye irritation persists: Get medical advice/attention.
Take off contaminated clothing and wash before reuse.
Wash contaminated clothing before reuse.

Store locked up.

Dispose of contents/container to special waste.

Allergens (according to regulation (EC) No 1223/2009 on cosmetic products)

Linalool

~1,6%

Limonene

~2,0%

3. COMPOSITION / INFORMATION ON INGREDIENTS

3.1 Substances

Chemical Identification: Oreganum vulgare oil (100% natural essential oil)

Hazardous constituent: according to EG-Regulation 1272/2008 (CLP)

Ingredient

Concentration

Registration-N.

ICLP-Classification

alpha-Terpinene

~5,8%

CAS-No: 99-86-5
EINECS-No: 202-795-1

Flam. Lig. 3, H226
Acute Tox. 4, H302
Asp. Tox. 1, H304

Aquatic Chronic 2, H411
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CAS-No: 98-55-5

Org. Perox. EF, H242-3

alpha-Terpineol ~ 2,6 % EINECS-No: 202-680-6 Skin Irrit. 2, H315
Eye Irrit. 2, H319
CAS-No: 87-44-5 Asp. Tox. 1, H304
beta-Caryophyllene ~2,0% EINECS-No: 201-746-1
CAS-No: 499-75-2 Acute Tox. 4, H302
EINECS-No: 207-889-6 Skin Irrit. 2, H315
Carvacrol ~18.0% Skin Sens. 1, H317
Eye Irrit. 2, H319
. CAS-No: 99-85-4 Flam. Liqg. 3, H226
gamma-Terpinene - 10.0% EINECS-No: 202-794-6 Asp. Tox. 1, H304
CAS-No: 5989-27-5 Flam. Lig. 3, H226
EINECS-No: 227-813-5 Asp. Tox. 1, H304
Limonene ~2,0% Skin Irrit. 2, H315
Skin Sens. 1, H317
Aquatic Chronic 1, H410
. CAS-No: 78-70-6 Skin Irrit. 2, H315
Linalool ~16% EINECS-No: 201-134-4
CAS-No: 123-35-3 Flam. Lig. 3, H226
Myrcene ~1,7% EINECS-No: 204-622-5 Asp. Tox. 1, H304
Aquatic Chronic 3, H412
CAS-No: 99-87-6 Flam. Lig. 3, H226
Paracymene ~ 1,8 % EINECS-No: 202-796-7 Asp. Tox. 1, H304
Aguatic Chronic 2, H411
ICAS-No: 3387-41-5 Flam. Liqg. 3, H226
. EINECS-No: 222-212-4 Skin Irrit. 2, H315
Sabinene - 4.0% Eve Irrit. 2, H319
STOT SE 3, H335
. CAS-No: 562-74-3 Acute Tox. 4, H302
Terpinene-4-ol ~16,0% EINECS-No: 209-235-5 Skin Irrit. 2, H315
CAS-No: 586-62-9 Flam. Lig. 3, H226
Terpinolene ~2,0% EINECS-No: 209-578-0 Asp. Tox. 1, H304

Aguatic Chronic 2, H411

4. FIRST AID MEASURES

4.1 Description of first aid measures

Excessive inhalation:

Skin contact:
Eye contact:

Ingestion:

Remove to fresh air environment — summon a physician immediately.
Wash contaminated skin with copious amounts of water and soap. Remove contaminated

clothes and wash them before reuse. Summon a physician, if an irritation appears.
Wash contaminated skin with copious amounts of water for at least 10 minutes — open
eyelids forcibly. Summon a physician immediately.

Dilute with water. Do not induce vomiting. Contact physician.

4.2 Most important symptoms and effects, both acute and delayed

No further details.

4.3 Indication of any immediate medical attention and special treatment needed

Contact a poison specialist immediately if large quantities have been ingested or

inhaled.

5. FIREFIGHTING MEASURES

5.1 Extinguishing media
Advised extinguisher:
Unadvisable extinguisher:

Use CO2, dry powder, fire extinguisher or foam.

Direct jet of water.

5.2 Special hazards arising from the substance or mixture

Avoid breathing vapours and smokes produced by fire.
Burning will cause strong smoke and soot.
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5.3 Advice for firefighters

Do not attempt to fight the fire with water, which tends to feed rather than smother the flames. Essential oils have the ability
to float on water and this causes the fire to propagate more quickly. Small fires can be smothered by covering with earth,
sand or a blanket.

6. ACCIDENTAL RELEASE MEASURES

6.1 Personal precautions, protective equipment and emergency procedures

Avoid skin, eye and clothes contact. There is a risk of sliding caused by the leaked product. Ventilate well spilling area. Keep
away from sources of ignition.

6.2 Environmental precautions
Avoid dispose into drainage, sewer system or in any natural environment. Dispose binding material, cloths and sponges
according to the national law.

6.3 Methods and material for containment and cleaning up
Use of absorbent material (e.g. sand, diatomaceous earth).

6.4 Reference to other sections
Please see section 8 and 13.

7. HANDLING AND STORAGE

7.1 Precautions for safe handling

Ventilate the storage and preparation warehouse/laboratory. Avoid eating, drinking and smoking in the places where
products are stored and treated. Manipulate with caution to avoid any projection particularly in eyes and on mucous
membranes. Do not expose vapors to the flame or quite other source of ignition. Do not inhale warm vapors.

7.2 Conditions for safe storage, including any incompatibilities
It is recommended to keep the product in a water-tight and air-tight container. Keep away from heat and sunlight. Store in a
cool and good ventilated area.

7.3 Specific end uses
No specific.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

8.1. Control parameters

Please pay attention to the usual precautionary measures with the contact of essential oils. Use good hygiene practice:
Please wash before contact, before eating and at the end of the working day.

8.2 Exposure controls
Personal protective equipment:

Breathing protection: Use in well aired areas.

Eye protection: Safety glasses.

Hand protection: Protecting gloves.

Skin protection: Avoid skin contact. Protective suit should be worn.

9. PHYSICAL AND CHEMICAL PROPERTIES
9.1 Information on basic physical and chemical properties

Color: light yellow to orange
Appearance: oily liquid

Odor: characteristic
pH-value: no data available
Flash point: 63°C

Water solubility: Insoluble

Steam pressure: Unavailable

Initial boiling point and boiling range: Unavailable

Relative density at 20 °C: 0,88 - 0,98
Refractive index at 20°C: 1,491 - 1,524

Optical rotation at 20°C: -5°to +5°



9.2 Other information:

Main components: Oreganum vulgare Oil (Oregano vulgare Oil), Limonene, Linalool

10. STABILITY AND REACTIVITY

10.1 Reactivity

This product is stable under normal usage conditions.

10.2. Chemical stability

This product is stable under normal usage conditions.

10.3 Possibility of hazardous reactions
None according to our knowledge.

10.4 Conditions to avoid

Do not expose to high temperature or ignition.

10.5 Incompatible materials

Avoid flammable materials, PVC.

10.6 Hazardous decompositions products
Nothing in proper storage conditions.

11. TOXICOLOGICAL INFORMATION

11.1 Information on toxicological effects

Toxicological specifications of the important substances:
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Chemical description

Oral LD50

Dermal LD50

Inhalation LC50

alpha-Terpinene

alpha-Terpineol

3.200 mg/kg (rat)

beta-Caryophyllene

Carvacrol

gamma-Terpinene

3.650 mg/kg (rat)

Limonene 41.400 mg/kg (rat) > 2.000 mg/kg (rabbit) -
Linalool 2.790 mg/kg (rat) 5.610 mg/kg (rat) -
Myrcene > 5.000 mg/kg (rat) > 5.000 mg/kg (rabbit) -
Paracymene 4.750 mg/kg (rat) - -
Sabinene - - -
Terpinene-4-ol - - -
Terpinolene 4.390 mg/kg (rat) - -

Skin corrosion/irritation:

H315 Causes skin irritation.

Serious eye damagelirritation:
H319 Causes serious eye irritation.

Respiratory or skin sensitization:

H302 Harmful if swallowed.

H317 May cause an allergic skin reaction.

Aspiration hazard:

H304 May be fatal if swallowed and enters airways.

Germ cell mutagenicity:

No significant effects or critical hazards.

Carcinogenicity:

No significant effects or critical hazards.
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Reproductive toxicity:
No significant effects or critical hazards.

STOT-single exposure
Unavailable data.

STOT-repeated exposure
Unavailable data.

Information on likely routes of exposure
Unavailable data.

Symptoms related to the physical, chemical and toxicological characteristics
Unavailable data.

Delayed and immediate effects as well as chronic effects from short and long-term
exposure Unavailable data.

12. ECOLOGICAL INFORMATION

12.1 Toxicity

Use product only referred of good laboratory practice (GLP) to insure that it is not released into the environment.
According to regulation 1272/2008:

H412 Harmful to aquatic life with long lasting effects.

Daphnies toxicity (EC50):
No further relevant information available.

12.2 Persistence and degradability
No further relevant information available.

12.3 Bioaccumulative potential
Bioconcentration factor (BCF):
No further relevant information available.

Partition coefficient n-octanol / water (log KO/W)
No further relevant information available.

12.4 Mobility in soil
No further relevant information available.

12.5 Results of PBT and vPvB assessment
No further relevant information available.

12.6 Other adverse effects
No further relevant information available.

13. DISPOSAL CONSIDERATION

13.1 Waste treatment methods

Waste should be recycled or disposed of according to the legislation in force, preferably by an approved recycling or waste
treatment company.

14. TRANSPORT INFORMATION
14.1 UN-number
2810

14.2 UN proper shipping name
Land transport: ADR/RID; Dispatch Name: EXTRAKTE, AROMATISCH, FLUSS IG
Transport by sea: IMDG/IMO; Technical Name: EXTRACTS, AROMATIC, LIQUID



Transport by air: ICAO/IATA; Technical Name: EXTRACTS, AROMATIC, LIQUID

14.3 Transport hazard class

ADR/RID: Class 3
IMDG/IMO: Class 3
ICAO/IATA: Class 3

14.4 Packing group

ADR/RID: Packing group Ill, Kemler code: 30
IMDG/IMO: Packing group IlI
ICAO/IATA: Packing group IlI

14.5 Environmental hazards
IMDG - Sea pollutant: No

14.6 Special precautions for user
Not applicable.

14.7 Transport in bulk according to Annex Il of MARPOL 73/78 and IBC Code
Not applicable.

15. REGULATORY INFORMATION

15.1 Safety, health and environmental regulations (legislation) specific for the substance

or mixture

Council Directive 67/548/EEC on the approximation of the laws, regulations and administrative provisions relating to
the classification, packaging and labelling of dangerous substances and its subsequent amendments.
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Directive 1999/45/EC of the European Parliament concerning the approximation of the laws, regulations and administrative
provisions relating to the classification, packaging and labelling of dangerous preparations and its subsequent amendments.
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at

work preparations.

Directive 2003/15/EC

Directive 2006/8/EC

Directive 91/322/EEC

Directive 2000/39/EC

Regulation (EC) No 1907/2006 (REACH) and its subsequent amendments
Regulation (EC) No 1272/2008 (CLP) Regulation (EC) No 790/2009

Directive 2003/105/EC - Protection of workers - Control of major-accident hazards involving dangerous substances
and its subsequent amendments
German Regulation on Substances Hazardous to Water 2005 (VwVwS),

15.2 Chemical safety assessment
Not relevant.

16. OTHER INFORMATION
Latest changes

This data sheet replaces all previous editions. The content of the MSDS is regulated by the Regulation (EC)
n°1907/2006 (REACH).

Common shortened form:

ADR: European Agreement concerning the International Carriage of Dangerous Goods by Road
CAS: Chemical Abstracts Service (division of the American Chemical Society)

CLP: Classification, Labeling, Packaging

EINECS: European Inventory of Existing Commercial Chemical Substances

FEMA: Federal Emergency Management Agency

GHS: Globally Harmonized System of Classification and Labeling of Chemicals

IATA: Dangerous Goods Regulation by the "International Air Transport Association” (IATA)
ICAO: Technical Instructions by the "International Civil Aviation Organization” (ICAO)

IMDG: International Maritime Code for Dangerous Goods

IMO: International Maritime Organization
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INCI: International Nomenclature of Cosmetic Ingredients

LC50: Lethal Concentration for 50 percent of the test population

LD50: Lethal Dose for 50 percent of the test population

REACH: Registration, Evaluation, Authorisation and Restriction of Chemicals

PBT: Persistent Bioaccumulating Toxicants

VvPVB: Very Persistent and Very Bioaccumulative Substance

RID: Regulation Concerning the International Transport of Dangerous Goods by Rail
STOT: Specific Target Organ Toxicity

TSCA: Toxic Substances Control Act

Hazard statements according to regulation (EC) 1272/2008 (CLP):

Code Description

H302 Harmful if swallowed.

H304 May be fatal if swallowed and enters airways.
H312 Harmful in contact with skin.

H315 Causes skin irritation.

H317 May cause an allergic skin reaction.

H319 Causes serious eye irritation.

H412 Harmful to aquatic life with long lasting effects.

Precaution statements according to regulation (EC) 1272/2008 (CLP):

Code Description

Prevention:

P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.

P264 Wash thoroughly after handling.

pP270 Do not eat, drink or smoke when using this product.

p272 Contaminated work clothing should not be allowed out of the workplace.
pP273 Avoid release to the environment.

P280 Wear protective gloves / eye protection.

Response:

P301+P310 IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.
P301+P312 IF SWALLOWED: Call a POISON CENTER or doctor/physician if you feel unwell.
P302+P352 IF ON SKIN: Wash with plenty of soap and water.

P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing.

P312 Call a POISON CENTER or doctor/physician if you feel unwell.

P321 Specific treatment (see on this label).

P322 Specific measures (see on this label).

P330 Rinse mouth.

P331 Do NOT induce vomiting.

P332+P313 If skin irritation occurs: Get medical advice/attention.

P333+P313 If skin irritation or rash occurs: Get medical advice/attention.

P337+P313 If eye irritation persists: Get medical advice/attention.

P362 Take off contaminated clothing and wash before reuse.

P363 Wash contaminated clothing before reuse.

Storage:

P405 Store locked up.

Disposal:

P501 Dispose of contents/container to special waste.

Training advice:

Possible hazards: see section 2
First aid measures: see section 4
Firefighting measures: see section 5

Personal protection equipment: see section 8
Waste treatment methods: see section 13
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The information this contains is based on the state of our knowledge about the product concerned at the time of
update. They are given in good faith. The information given is designed only as guidance for safe handling, use,
processing, storage, transportation, disposal and release and is not to be considered a warranty or quality
specification. The information relates only to the specific material designated and may not be valid for such material
used in combination with any other Materials or in any process, unless specified in the text.

Even though precaution has been taken to ensure accuracy of data, no guarantee can be given. Because data’s are
taken partly from other sources.
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MATERIAL SAFETY DATA SHEET

according to regulation (EC) 1907/2009
according to regulation (EU) 453/2010

2250 Clove Bud Organic

AYUS GMBH

ot

Oshadhi

1. IDENTIFICATION OF THE SUBSTANCE AND OF THE COMPANY

1.1 Product identifier
Trade Name:
Botanical Name:

INCI:

CAS TSCA-No:

CAS EINECS-No:
EINECS-No.:
FEMA-No.:

Clove Bud Organic
Eugenia caryophyllata
Eugenia caryophyllus (Clove) Flower Oil

8000-34-8
84961-50-2
284-638-7

2323

1.2 Relevant identified uses of the substance and uses advised against
Perfumery and/or aromatic uses

Substance use:

1.3 Details of the supplier of the safety data sheet
AYUS GmbH

Am Dreschschopf 1
+49 7227 600 99-0
+49 7227 600 99-99
info@oshadhi.eu

Supplier name:
Address:
Phone:

Fax:

E-mail:

1.4 Emergency telephone number
Poison emergency number: 089-19240

2. HAZARDS INDENTIFICATION

2.1 Classification of the substance according to regulation (EG) 1272/2008 (CLP)

Hazard class and Hazard category Code Hazard statement
Skin corrosion/irritation, category 2 H315 Causes skin irritation.
Causes serious eye damagel/irritation,
H319 Causes serious eye irritation.
category 2
Specific Target Organ Systemic Toxicity
. Lo H335 May cause respiratory irritation.
(single exposure), category 3 Eye irritation y P y
2.2 Label elements
Hazard pictogram and signal word
WARNING:
H-Statements:
H315 Causes skin irritation.
H319 Causes serious eye irritation.
H335 May cause respiratory irritation.

P-Statements:
Prevention:
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P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.

P264 Wash thoroughly after handling.

p271 Use only outdoors or in a well-ventilated area.

P280 Wear protective gloves / eye protection.

Response:

P302+P352 IF ON SKIN: Wash with plenty of soap and water.

P304+P340 IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for
breathing.

P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing.

P312 Call a POISON CENTER or doctor/physician if you feel unwell.

P321 Specific treatment (see on this label).

P332+P313 If skin irritation occurs: Get medical advice/attention.

P337+P313 If eye irritation persists: Get medical advice/attention.

P362 Take off contaminated clothing and wash before reuse.

Storage:

P403+P233 Store in a well-ventilated place. Keep container tightly closed.

P405 Store locked up.

Disposal:

P501 Dispose of contents/container to special waste.

2.3 Other Hazards
Allergens (according to regulation (EC) No 1223/2009 on cosmetic products)

| Eugenol | max. 87,0 % |

3. COMPOSITION / INFORMATION ON INGREDIENTS
3.1 Substances
Chemical Identification: Eugenia caryophyllata oil (100% natural essential oil)

Hazardous constituent: according to EG-Regulation 1272/2008 (CLP)

Ingredient Concentration Registration-N. CLP-Classification
beta-Caryophyllene <7,0% EI?\ISEE'ESZ"'Z‘B f—746-1 Asp. Tox. 1, H304
s W oy

4. FIRST AID MEASURES
4.1 Description of first aid measures

Excessive inhalation: Remove to fresh air environment — summon a physician immediately.

Skin contact: Wash contaminated skin with copious amounts of water and soap. Remove contaminated
clothes and wash them before reuse. Summon a physician, if an irritation appears.

Eye contact: Wash contaminated skin with copious amounts of water for at least 10 minutes — open
eyelids forcibly. Summon a physician immediately.

Ingestion: Dilute with water. Do not induce vomiting. Contact physician.

4.2 Most important symptoms and effects, both acute and delayed
No further details.

4.3 Indication of any immediate medical attention and special treatment needed
Contact a poison specialist immediately if large quantities have been ingested or
inhaled.

5. FIREFIGHTING MEASURES
5.1 Extinguishing media
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Advised extinguisher: Use CO2, dry powder, fire extinguisher or foam.
Unadvisable extinguisher: Direct jet of water.

5.2 Special hazards arising from the substance or mixture
Avoid breathing vapours and smokes produced by fire.
Burning will cause strong smoke and soot.

5.3 Advice for firefighters

Do not attempt to fight the fire with water, which tends to feed rather than smother the flames. Essential oils have the ability
to float on water and this causes the fire to propagate more quickly. Small fires can be smothered by covering with earth,
sand or a blanket.

6. ACCIDENTAL RELEASE MEASURES

6.1 Personal precautions, protective equipment and emergency procedures

Avoid skin, eye and clothes contact. There is a risk of sliding caused by the leaked product. Ventilate well spilling area. Keep
away from sources of ignition.

6.2 Environmental precautions
Avoid dispose into drainage, sewer system or in any natural environment. Dispose binding material, cloths and sponges
according to the national law.

6.3 Methods and material for containment and cleaning up
Use of absorbent material (e.g. sand, diatomaceous earth).

6.4 Reference to other sections
Please see section 8 and 13.

7. HANDLING AND STORAGE

7.1 Precautions for safe handling

Ventilate the storage and preparation warehouse/laboratory. Avoid eating, drinking and smoking in the places where
products are stored and treated. Manipulate with caution to avoid any projection particularly in eyes and on mucous
membranes. Do not expose vapors to the flame or quite other source of ignition. Do not inhale warm vapors.

7.2 Conditions for safe storage, including any incompatibilities
It is recommended to keep the product in a water-tight and air-tight container. Keep away from heat and sunlight. Store in a
cool and good ventilated area.

7.3 Specific end uses
No specific.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

8.1. Control parameters

Please pay attention to the usual precautionary measures with the contact of essential oils. Use good hygiene practice:
Please wash before contact, before eating and at the end of the working day.

8.2 Exposure controls
Personal protective equipment:

Breathing protection: Use in well aired areas.

Eye protection: Safety glasses.

Hand protection: Protecting gloves.

Skin protection: Avoid skin contact. Protective suit should be worn.

9. PHYSICAL AND CHEMICAL PROPERTIES
9.1 Information on basic physical and chemical properties

Color: light-yellow to light-brown
Appearance: oily liquid

Odor: spicy, typical eugenol
pH-value: no data available

Flash point: 115°C



Water solubility:
Steam pressure:

Initial boiling point and boiling range:

Relative density at 20 °C:
Refractive index at 20°C:
Optical rotation at 20°C:

9.2 Other information:

Insoluble
Unavailable
Unavailable
1,03 - 1,055
1,528 - 1,537
+3°to -4°

Main components: Eugenia caryophyllus (Clove) Flower Oil, Eugenol

10. STABILITY AND REACTIVITY

10.1 Reactivity

This product is stable under normal usage conditions.

10.2. Chemical stability

This product is stable under normal usage conditions.

10.3 Possibility of hazardous reactions
None according to our knowledge.

10.4 Conditions to avoid

Do not expose to high temperature or ignition.

10.5 Incompatible materials

Avoid flammable materials, PVC.

10.6 Hazardous decompositions products
Nothing in proper storage conditions.

11. TOXICOLOGICAL INFORMATION
11.1 Information on toxicological effects

Toxicological specifications of the important substances:

Chemical description

Oral LD50

Dermal LD50

Inhalation LC50

beta-Caryophyllene

Eugenol

1.930 mg/kg (rat)

Eugenyl acetate

1.670 mg/kg (rat)

> 5.000 mg/kg (rabbit)

Skin corrosion/irritation:
H315 Causes skin irritation.

Serious eye damage/irritation:
H319 Causes serious eye irritation.

Respiratory or skin sensitization:
No significant effects or critical hazards.

Aspiration hazard:

H335 May cause respiratory irritation.

Germ cell mutagenicity:

No significant effects or critical hazards.

Carcinogenicity:

No significant effects or critical hazards.

Reproductive toxicity:

No significant effects or critical hazards.
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STOT-single exposure
Unavailable data.

STOT-repeated exposure
Unavailable data.

Information on likely routes of exposure
Unavailable data.

Symptoms related to the physical, chemical and toxicological characteristics
Unavailable data.

Delayed and immediate effects as well as chronic effects from short and long-term
exposure Unavailable data.

12. ECOLOGICAL INFORMATION

12.1 Toxicity

Use product only referred of good laboratory practice (GLP) to insure that it is not released into the environment.
According to regulation 1272/2008:

No significant effects or critical hazards.

Daphnies toxicity (EC50):
No further relevant information available.

12.2 Persistence and degradability
No further relevant information available.

12.3 Bioaccumulative potential
Bioconcentration factor (BCF):
No further relevant information available.

Partition coefficient n-octanol / water (log KO/W)
No further relevant information available.

12.4 Mobility in soil
No further relevant information available.

12.5 Results of PBT and vPvB assessment
No further relevant information available.

12.6 Other adverse effects
No further relevant information available.

13. DISPOSAL CONSIDERATION

13.1 Waste treatment methods

Waste should be recycled or disposed of according to the legislation in force, preferably by an approved recycling or waste
treatment company.

14. TRANSPORT INFORMATION
14.1 UN-number
n.r.

14.2 UN proper shipping name

Land transport: ADR/RID; Dispatch Name: EXTRAKTE, AROMATISCH, FLUSS IG
Transport by sea: IMDG/IMO; Technical Name: EXTRACTS, AROMATIC, LIQUID
Transport by air: ICAQO/IATA; Technical Name: EXTRACTS, AROMATIC, LIQUID

14.3 Transport hazard class
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ADR/RID: Class 3
IMDG/IMO: Class 3
ICAO/IATA: Class 3

14.4 Packing group

ADR/RID: Packing group Ill, Kemler code: 30
IMDG/IMO: Packing group IlI
ICAO/IATA: Packing group IlI

14.5 Environmental hazards
IMDG - Sea pollutant: No

14.6 Special precautions for user
Not applicable.

14.7 Transport in bulk according to Annex Il of MARPOL 73/78 and IBC Code
Not applicable.

15. REGULATORY INFORMATION

15.1 Safety, health and environmental regulations (legislation) specific for the substance

or mixture

Council Directive 67/548/EEC on the approximation of the laws, regulations and administrative provisions relating to

the classification, packaging and labelling of dangerous substances and its subsequent amendments.

Directive 1999/45/EC of the European Parliament concerning the approximation of the laws, regulations and administrative
provisions relating to the classification, packaging and labelling of dangerous preparations and its subsequent amendments.
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at
work preparations.

Directive 2003/15/EC

Directive 2006/8/EC

Directive 91/322/EEC

Directive 2000/39/EC

Regulation (EC) No 1907/2006 (REACH) and its subsequent amendments

Regulation (EC) No 1272/2008 (CLP) Regulation (EC) No 790/2009

Directive 2003/105/EC - Protection of workers - Control of major-accident hazards involving dangerous substances
and its subsequent amendments
German Regulation on Substances Hazardous to Water 2005 (VwWVwS),

15.2 Chemical safety assessment
Not relevant.

16. OTHER INFORMATION

Latest changes

This data sheet replaces all previous editions. The content of the MSDS is regulated by the Regulation (EC)
n°1907/2006 (REACH).

Common shortened form:

ADR: European Agreement concerning the International Carriage of Dangerous Goods by Road
CAS: Chemical Abstracts Service (division of the American Chemical Society)

CLP: Classification, Labeling, Packaging

EINECS: European Inventory of Existing Commercial Chemical Substances

FEMA: Federal Emergency Management Agency

GHS: Globally Harmonized System of Classification and Labeling of Chemicals

IATA: Dangerous Goods Regulation by the "International Air Transport Association" (IATA)
ICAO: Technical Instructions by the "International Civil Aviation Organization" (ICAO)
IMDG: International Maritime Code for Dangerous Goods

IMO: International Maritime Organization

INCI: International Nomenclature of Cosmetic Ingredients

LC50: Lethal Concentration for 50 percent of the test population

LD50: Lethal Dose for 50 percent of the test population
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REACH:
PBT:
VPVB:
RID:
STOT:
TSCA:

Registration, Evaluation, Authorisation and Restriction of Chemicals
Persistent Bioaccumulating Toxicants

Very Persistent and Very Bioaccumulative Substance

Regulation Concerning the International Transport of Dangerous Goods by Rail
Specific Target Organ Toxicity

Toxic Substances Control Act

Hazard statements according to regulation (EC) 1272/2008 (CLP):

Code Description

H315 Causes skin irritation.

H319 Causes serious eye irritation.
H335 May cause respiratory irritation.

Precaution statements according to regulation (EC) 1272/2008 (CLP):

Code Description

Prevention:

P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.

P264 Wash thoroughly after handling.

pP271 Use only outdoors or in a well-ventilated area.

P280 Wear protective gloves / eye protection.

Response:

P302+P352 IF ON SKIN: Wash with plenty of soap and water.

P304+P340 IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for
breathing.

P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing.

P312 Call a POISON CENTER or doctor/physician if you feel unwell.
P321 Specific treatment (see on this label).

P332+P313 If skin irritation occurs: Get medical advice/attention.
P337+P313 If eye irritation persists: Get medical advice/attention.

P362 Take off contaminated clothing and wash before reuse.
Storage:

P403+P233 Store in a well-ventilated place. Keep container tightly closed.
P405 Store locked up.

Disposal:

P501 Dispose of contents/container to special waste.

Training advice:

Possible hazards: see section 2
First aid measures: see section 4
Firefighting measures: see section 5
Personal protection equipment: see section 8
Waste treatment methods: see section 13

The information this contains is based on the state of our knowledge about the product concerned at the time of
update. They are given in good faith. The information given is designed only as guidance for safe handling, use,
processing, storage, transportation, disposal and release and is not to be considered a warranty or quality
specification. The information relates only to the specific material designated and may not be valid for such material
used in combination with any other Materials or in any process, unless specified in the text.

Even though precaution has been taken to ensure accuracy of data, no guarantee can be given. Because data’s are
taken partly from other sources.
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AYUS GMBH
MATERIAL SAFETY DATA SHEET
Created on: 22.03.2016 according to regulation (EC) 1907/2009 5
Page: 1 of 8 according to regulation (EU) 453/2010 i%
1615 Ginger Organic o
1. IDENTIFICATION OF THE SUBSTANCE AND OF THE COMPANY
1.1 Product identifier
Trade Name: Ginger Organic
Botanical Name: Zingiber officinalis
INCI: Zingiber officinalis Oil (Ginger Oil)
CAS TSCA-No: 8007-08-7
CAS EINECS-No: 84696-15-1
EINECS-No.: 283-634-2
FEMA-No.: 2522
1.2 Relevant identified uses of the substance and uses advised against
Substance use: Perfumery and/or aromatic uses
1.3 Details of the supplier of the safety data sheet
Supplier name: AYUS GmbH
Address: Am Dreschschopf 1
Phone: +49 7227 600 99-0
Fax: +49 7227 600 99-99
E-mail: info@oshadhi.eu
1.4 Emergency telephone number
Poison emergency number: 089-19240
2. HAZARDS INDENTIFICATION
2.1 Classification of the substance according to regulation (EG) 1272/2008 (CLP)
Hazard class and Hazard category Code [Hazard statement
Aspiration hazard, category 1 H304 May be fatal if swallowed and enters airways.

Respiratory/skin sensitisation, skin

sensitisation category 1

H317 May cause an allergic skin reaction.

Hazardous to the aquatic environment,

chronic category 3

H412 Harmful to aquatic life with long lasting effects.

2.2 Label elements
Hazard pictogram and signal word

DANGER:

H-Statements:

H304 May be fatal if swallowed and enters airways.
H317 May cause an allergic skin reaction.

H412 Harmful to aquatic life with long lasting effects.

P-Statements:
Prevention:




P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.

p272 Contaminated work clothing should not be allowed out of the workplace.
P273 Avoid release to the environment.

P280 Wear protective gloves / eye protection.

Response:

P301+P310 IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

P302+P352 IF ON SKIN: Wash with plenty of soap and water.

P321 Specific treatment (see on this label).

P331 Do NOT induce vomiting.

P333+P313 If skin irritation or rash occurs: Get medical advice/attention.
P363 Wash contaminated clothing before reuse.

Storage:

P405 Store locked up.

Disposal:

P501 Dispose of contents/container to special waste.

2.3 Other Hazards

Allergens (according to regulation (EC) No 1223/2009 on cosmetic products)

Linalool max. 0,6 %
Limonene max. 1,9 %
Geraniol max. 1,0 %
Citral max. 3,0 %

3. COMPOSITION / INFORMATION ON INGREDIENTS

3.1 Substances

Chemical Identification: Zingiber officinalis oil (100% natural essential oil)

Hazardous constituent: according to EG-Regulation 1272/2008 (CLP)
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Ingredient Concentration Registration-N. CLP-Classification
. ICAS-No: 470-82-6 Flam. Liqg. 3, H226
- 0,
1.8-Cineol < 5.0% EINECS-No: 207-431-5
CAS-No: 80-56-8 Flam. Liqg. 3, H226
. EINECS-No: 201-291-9 Asp. Tox. 1, H304
- 0,
alpha-Pinene < 4.0% Skin Sens. 1, H317
Aquatic Chronic 1, H410
CAS-No: 98-55-5 Org. Perox. EF, H242-3
alpha-Terpineol < 3,0 % EINECS-No: 202-680-6 Skin Irrit. 2, H315
Eye Irrit. 2, H319
ICAS-No: 495-61-4 Asp. Tox. 1, H304
beta-Bisabolene < 9,0 % EINECS-No: / Skin Irrit. 2, H315
Skin Sens. 1, H317
CAS-No: 555-10-2 Flam. Liqg. 3, H226
- 0,
beta-Phellandrene < 5.0% EINECS-No: 209-081-9 Asp. Tox. 1, H304
ICAS-No: 507-70-0 Flam. Sol. 2, H228-1
0 1
Borneol < 3.0% EINECS-No: 208-080-0
CAS-No: 79-92-5 Flam. Sol. 2, H228-1
EINECS-No: 201-234-8 Eye Irrit. 2, H319
0,
Camphene < 10.0% Aquatic Acute 1, H400
Aquatic Chronic 1, H410
. . CAS-No: 5392-40-5 Skin Irrit. 2, H315
0 L
Citral (Neral + Geranial) < 3,0 % EINECS-No: 226-394-6  [Skin Sens. 1, H317
ICAS-No: 105-87-3 Aquatic Chronic 2, H411
0,
Geranyl acetate <2.0% EINECS-No: 203-341-5
CAS-No: 5989-27-5 Flam. Lig. 3, H226
Limonene <1,9% EINECS-No: 227-813-5 Asp. Tox. 1, H304

Skin Irrit. 2, H315
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Skin Sens. 1, H317
Aguatic Chronic 1, H410
CAS-No: 110-93-0 Flam. Lig. 3, H226
Methyl-6-hepten-5-one 2 <2,0% CINECS-No: 203-816-7
CAS-No: 123-35-3 Flam. Lig. 3, H226
Myrcene <3,0% EINECS-No: 204-622-5 Asp. Tox. 1, H304
Aquatic Chronic 3, H412
CAS-No: 99-87-6 Flam. Lig. 3, H226
Paracymene <4,0% EINECS-No: 202-796-7 Asp. Tox. 1, H304
Aguatic Chronic 2, H411

4. FIRST AID MEASURES
4.1 Description of first aid measures

Excessive inhalation: Remove to fresh air environment — summon a physician immediately.

Skin contact: Wash contaminated skin with copious amounts of water and soap. Remove contaminated
clothes and wash them before reuse. Summon a physician, if an irritation appears.

Eye contact: Wash contaminated skin with copious amounts of water for at least 10 minutes — open
eyelids forcibly. Summon a physician immediately.

Ingestion: Dilute with water. Do not induce vomiting. Contact physician.

4.2 Most important symptoms and effects, both acute and delayed
No further details.

4.3 Indication of any immediate medical attention and special treatment needed
Contact a poison specialist immediately if large quantities have been ingested or
inhaled.

5. FIREFIGHTING MEASURES

5.1 Extinguishing media

Advised extinguisher: Use CO2, dry powder, fire extinguisher or foam.
Unadvisable extinguisher: Direct jet of water.

5.2 Special hazards arising from the substance or mixture
Avoid breathing vapours and smokes produced by fire.
Burning will cause strong smoke and soot.

Vapors may form explosive mixtures with air.

Containers may explode with the heat of fire.

5.3 Advice for firefighters

Do not attempt to fight the fire with water, which tends to feed rather than smother the flames. Essential oils have the ability
to float on water and this causes the fire to propagate more quickly. Small fires can be smothered by covering with earth,
sand or a blanket.

6. ACCIDENTAL RELEASE MEASURES

6.1 Personal precautions, protective equipment and emergency procedures

Avoid skin, eye and clothes contact. There is a risk of sliding caused by the leaked product. Ventilate well spilling area. Keep
away from sources of ignition.

6.2 Environmental precautions
Avoid dispose into drainage, sewer system or in any natural environment. Dispose binding material, cloths and sponges
according to the national law.

6.3 Methods and material for containment and cleaning up
Use of absorbent material (e.g. sand, diatomaceous earth).

6.4 Reference to other sections
Please see section 8 and 13.

7. HANDLING AND STORAGE
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7.1 Precautions for safe handling

Ventilate the storage and preparation warehouse/laboratory. Avoid eating, drinking and smoking in the places where
products are stored and treated. Manipulate with caution to avoid any projection particularly in eyes and on mucous
membranes. Do not expose vapors to the flame or quite other source of ignition. Do not inhale warm vapors.

7.2 Conditions for safe storage, including any incompatibilities
It is recommended to keep the product in a water-tight and air-tight container. Keep away from heat and sunlight. Store in a
cool and good ventilated area.

7.3 Specific end uses
No specific.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

8.1. Control parameters

Please pay attention to the usual precautionary measures with the contact of essential oils. Use good hygiene practice:
Please wash before contact, before eating and at the end of the working day.

8.2 Exposure controls
Personal protective equipment:

Breathing protection: Use in well aired areas.

Eye protection: Safety glasses.

Hand protection: Protecting gloves.

Skin protection: Avoid skin contact. Protective suit should be worn.

9. PHYSICAL AND CHEMICAL PROPERTIES

9.1 Information on basic physical and chemical properties

Color: light yellow to brown
Appearance: oily liquid

Odor: aromatic, spicy
pH-value: no data available
Flash point: 54°C

Water solubility: Insoluble

Steam pressure: Unavailable
Initial boiling point and boiling range: Unavailable
Relative density at 20 °C: 0,868 - 0,883
Refractive index at 20°C: 1,484 - 1,489
Optical rotation at 20°C: -45° to -29°

9.2 Other information:
Main components: Zingiber officinalis Oil (Ginger Qil), Citral, Geraniol, Limonene, Linalool

10. STABILITY AND REACTIVITY
10.1 Reactivity
This product is stable under normal usage conditions.

10.2. Chemical stability
This product is stable under normal usage conditions.

10.3 Possibility of hazardous reactions
None according to our knowledge.

10.4 Conditions to avoid
Do not expose to high temperature or ignition.

10.5 Incompatible materials
Avoid flammable materials, PVC.

10.6 Hazardous decompositions products
Nothing in proper storage conditions.



11. TOXICOLOGICAL INFORMATION
11.1 Information on toxicological effects

Toxicological specifications of the important substances:

Chemical description

Oral LD50

Dermal LD50

Inhalation LC50

1,8-Cineol

2.480 mg/kg (rat)

alpha-Pinene

3.700 mg/kg (rat)

alpha-Terpineol

3.200 mg/kg (rat)

beta-Bisabolene

beta-Phellandrene

Borneol

41.300 mg/kg (rat)

> 3.000 mg/kg (rabbit)

Camphene

5.000 mg/kg (rat)

> 2.500 mg/kg (rabbit)

Citral (Neral + Geranial)

4.960 mg/kg (rat)

2.250 mg/kg (rabbit)

Geranyl acetate

6.330 mg/kg (rat)

Limonene 41.400 mg/kg (rat) > 2.000 mg/kg (rabbit) -
Methyl-6-hepten-5-one 2 3.500 mg/kg (rat) > 5.000 mg/kg (rabbit) -
Myrcene > 5.000 mg/kg (rat) > 5.000 mg/kg (rabbit) -
Paracymene 4.750 mg/kg (rat) - -

Skin corrosion/irritation:

No significant effects or critical hazards.

Serious eye damage/irritation:
No significant effects or critical hazards.

Respiratory or skin sensitization:
H317 May cause an allergic skin reaction.

Aspiration hazard:

H304 May be fatal if swallowed and enters airways.

Germ cell mutagenicity:

No significant effects or critical hazards.

Carcinogenicity:

No significant effects or critical hazards.

Reproductive toxicity:

No significant effects or critical hazards.

STOT-single exposure
Unavailable data.

STOT-repeated exposure
Unavailable data.

Information on likely routes of exposure

Unavailable data.

Symptoms related to the physical, chemical and toxicological characteristics

Unavailable data.

Delayed and immediate effects as well as chronic effects from short and long-term

exposure Unavailable data.

12. ECOLOGICAL INFORMATION

12.1 Toxicity

Use product only referred of good laboratory practice (GLP) to insure that it is not released into the environment.
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According to regulation 1272/2008:
H412 Harmful to aquatic life with long lasting effects.

Daphnies toxicity (EC50):
No further relevant information available.

12.2 Persistence and degradability
No further relevant information available.

12.3 Bioaccumulative potential
Bioconcentration factor (BCF):
No further relevant information available.

Partition coefficient n-octanol / water (log KO/W)
No further relevant information available.

12.4 Mobility in soil
No further relevant information available.

12.5 Results of PBT and vPvB assessment
No further relevant information available.

12.6 Other adverse effects
No further relevant information available.

13. DISPOSAL CONSIDERATION

13.1 Waste treatment methods

Waste should be recycled or disposed of according to the legislation in force, preferably by an approved recycling or waste
treatment company.

14. TRANSPORT INFORMATION
14.1 UN-number
n.r.

14.2 UN proper shipping name

Land transport: ADR/RID; Dispatch Name: EXTRAKTE, AROMATISCH, FLUSS IG
Transport by sea: IMDG/IMO; Technical Name: EXTRACTS, AROMATIC, LIQUID
Transport by air: ICAO/IATA,; Technical Name: EXTRACTS, AROMATIC, LIQUID

14.3 Transport hazard class

ADR/RID: Class 3
IMDG/IMO: Class 3
ICAO/IATA: Class 3

14.4 Packing group

ADR/RID: Packing group IIl, Kemler code: 30
IMDG/IMO: Packing group IlI
ICAO/IATA: Packing group I

14.5 Environmental hazards
IMDG - Sea pollutant: No

14.6 Special precautions for user
Not applicable.

14.7 Transport in bulk according to Annex Il of MARPOL 73/78 and IBC Code
Not applicable.
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15. REGULATORY INFORMATION

15.1 Safety, health and environmental regulations (legislation) specific for the substance

or mixture

Council Directive 67/548/EEC on the approximation of the laws, regulations and administrative provisions relating to

the classification, packaging and labelling of dangerous substances and its subsequent amendments.

Directive 1999/45/EC of the European Parliament concerning the approximation of the laws, regulations and administrative
provisions relating to the classification, packaging and labelling of dangerous preparations and its subsequent amendments.
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at
work preparations.

Directive 2003/15/EC

Directive 2006/8/EC

Directive 91/322/EEC

Directive 2000/39/EC

Regulation (EC) No 1907/2006 (REACH) and its subsequent amendments

Regulation (EC) No 1272/2008 (CLP) Regulation (EC) No 790/2009

Directive 2003/105/EC - Protection of workers - Control of major-accident hazards involving dangerous substances
and its subsequent amendments
German Regulation on Substances Hazardous to Water 2005 (VwVwS),

15.2 Chemical safety assessment
Not relevant.

16. OTHER INFORMATION
Latest changes

This data sheet replaces all previous editions. The content of the MSDS is regulated by the Regulation (EC)
n°1907/2006 (REACH).

Common shortened form:

ADR: European Agreement concerning the International Carriage of Dangerous Goods by Road
CAS: Chemical Abstracts Service (division of the American Chemical Society)

CLP: Classification, Labeling, Packaging

EINECS: European Inventory of Existing Commercial Chemical Substances

FEMA: Federal Emergency Management Agency

GHS: Globally Harmonized System of Classification and Labeling of Chemicals

IATA: Dangerous Goods Regulation by the "International Air Transport Association" (IATA)
ICAO: Technical Instructions by the "International Civil Aviation Organization" (ICAO)
IMDG: International Maritime Code for Dangerous Goods

IMO: International Maritime Organization

INCI: International Nomenclature of Cosmetic Ingredients

LC50: Lethal Concentration for 50 percent of the test population

LD50: Lethal Dose for 50 percent of the test population

REACH: Registration, Evaluation, Authorisation and Restriction of Chemicals

PBT: Persistent Bioaccumulating Toxicants

VvPVB: Very Persistent and Very Bioaccumulative Substance

RID: Regulation Concerning the International Transport of Dangerous Goods by Rail
STOT: Specific Target Organ Toxicity

TSCA: Toxic Substances Control Act

Hazard statements according to regulation (EC) 1272/2008 (CLP):

Code Description

H304 May be fatal if swallowed and enters airways.
H317 May cause an allergic skin reaction.

H412 Harmful to aquatic life with long lasting effects.

Precaution statements according to regulation (EC) 1272/2008 (CLP):

Code Description
Prevention:
P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.

p272 Contaminated work clothing should not be allowed out of the workplace.



P273 Avoid release to the environment.

P280 Wear protective gloves / eye protection.

Response:

P301+P310 IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.
P302+P352 IF ON SKIN: Wash with plenty of soap and water.

P321 Specific treatment (see on this label).

P331 Do NOT induce vomiting.

P333+P313 If skin irritation or rash occurs: Get medical advice/attention.
P363 Wash contaminated clothing before reuse.

Storage:

P405 Store locked up.

Disposal:

P501 Dispose of contents/container to special waste.

Training advice:

Possible hazards: see section 2
First aid measures: see section 4
Firefighting measures: see section 5
Personal protection equipment: see section 8
Waste treatment methods: see section 13

The information this contains is based on the state of our knowledge about the product concerned at the time of
update. They are given in good faith. The information given is designed only as guidance for safe handling, use,
processing, storage, transportation, disposal and release and is not to be considered a warranty or quality
specification. The information relates only to the specific material designated and may not be valid for such material
used in combination with any other Materials or in any process, unless specified in the text.

Even though precaution has been taken to ensure accuracy of data, no guarantee can be given. Because data’s are
taken partly from other sources.
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Created on: 24.03.2016
Page: 1 of 8

MATERIAL SAFETY DATA SHEET

according to regulation (EC) 1907/2009
according to regulation (EU) 453/2010

3140 Cinnamon (Cassia), China

AYUS GMBH

A
e

Oshadhi

1. IDENTIFICATION OF THE SUBSTANCE AND OF THE COMPANY

1.1 Product identifier
Trade Name:
Botanical Name:

INCI:

CAS TSCA-No:

CAS EINECS-No:
EINECS-No.:
FEMA-No.:

1.2 Relevant identified
Substance use:

1.3 Details of the supp
Supplier name:
Address:

Phone:

Fax:

E-mail:

Cinnamon (Cassia), China
Cinnamomum cassia

Cinnamomum cassia Oil (Cinnamon Oil (Cassia Oil)

8007-80-5
84961-46-6
284-635-0
2258

uses of the substance and uses advised against
Perfumery and/or aromatic uses

lier of the safety data sheet
AYUS GmbH
Am Dreschschopf 1
+49 7227 600 99-0
+49 7227 600 99-99
info@oshadhi.eu

1.4 Emergency telephone number

Poison emergency num

ber: 089-19240

2. HAZARDS INDENTIFICATION

2.1 Classification of th

e substance according to regulation (EG) 1272/2008 (CLP)

Hazard class and Hazard category Code [Hazard statement

Acute Toxicity, category 4 - dermal H312 Harmful in contact with skin.

Skin corrosion/irritation,

category 2 H315 ICauses skin irritation.

sensitisation category 1

Respiratory/skin sensitisation, skin

H317 May cause an allergic skin reaction.

category 2

Causes serious eye damage/irritation,

H319 Causes serious eye irritation.

2.2 Label elements

Hazard pictogram and signal word

WARNING:
H-Statements:
H312

H315

H317

H319

Harmful in contact with skin.
Causes skin irritation.

May cause an allergic skin reaction.
Causes serious eye irritation.




P-Statements:
Prevention:
P261

P264

pP272

P280

Response:
P302+P352
P305+P351+P338

Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.

Wash thoroughly after handling.

Contaminated work clothing should not be allowed out of the workplace.
Wear protective gloves / eye protection.

IF ON SKIN: Wash with plenty of soap and water.

IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if

present and easy to do. Continue rinsing.

P312
P321
pP322
P332+P313
P333+P313
P337+P313
P362
P363

Storage:

Disposal:
P501

2.3 Other Hazards

Call a POISON CENTER or doctor/physician if you feel unwell.

Specific treatment (see on this label).
Specific measures (see on this label).
If skin irritation occurs: Get medical advice/attention.

If skin irritation or rash occurs: Get medical advice/attention.

If eye irritation persists: Get medical advice/attention.
Take off contaminated clothing and wash before reuse.
Wash contaminated clothing before reuse.

Dispose of contents/container to special waste.

Allergens (according to regulation (EC) No 1223/2009 on cosmetic products)

Coumarin max. 5,0 %
Cinnamal 75,0 - 85,0 %
(Cinnamaldehyde)

Benzyl Benzoate max. 0,1 %
Cinnamyl Alcohol max. 5,0 %

3. COMPOSITION / INFORMATION ON INGREDIENTS

3.1 Substances

Chemical Identification: Cinnamomum cassia oil (100% natural essential oil)

Hazardous constituent: according to EG-Regulation 1272/2008 (CLP)
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Ingredient Concentration Registration-N. CLP-Classification
CAS-No: 100-52-7 Acute Tox. 4, H302
0 b
Benzaldehyde < 5.0% EINECS-No: 202-860-4
CAS-No: 104-55-2 Acute Tox. 4, H312
Clr.mamal 75.0 - 85.0 % EINECS-No: 203-213-9 Sk!n Irrit. 2, H315
(Cinnamaldehyde) Skin Sens. 1, H317
Eye Irrit. 2, H319
CAS-No: 104-54-1 Acute Tox. 4, H302
. EINECS-No: 203-212-3 Skin Irrit. 2, H315
0 1
Cinnamyl alcohol <5,0% Skin Sens. 1, H317
Eye Irrit. 2, H319
CAS-No: 91-64-5 Acute Tox. 4, H302
Coumarin < 5,0 % EINECS-No: 202-086-7 Skin Sens. 1, H317
STOT RE 2, H373

4. FIRST AID MEASURES
4.1 Description of first aid measures
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Excessive inhalation: Remove to fresh air environment — summon a physician immediately.

Skin contact: Wash contaminated skin with copious amounts of water and soap. Remove contaminated
clothes and wash them before reuse. Summon a physician, if an irritation appears.

Eye contact: Wash contaminated skin with copious amounts of water for at least 10 minutes — open
eyelids forcibly. Summon a physician immediately.

Ingestion: Dilute with water. Do not induce vomiting. Contact physician.

4.2 Most important symptoms and effects, both acute and delayed
No further details.

4.3 Indication of any immediate medical attention and special treatment needed
Contact a poison specialist immediately if large quantities have been ingested or
inhaled.

5. FIREFIGHTING MEASURES

5.1 Extinguishing media

Advised extinguisher: Use CO2, dry powder, fire extinguisher or foam.
Unadvisable extinguisher: Direct jet of water.

5.2 Special hazards arising from the substance or mixture
Avoid breathing vapours and smokes produced by fire.
Burning will cause strong smoke and soot.

5.3 Advice for firefighters

Do not attempt to fight the fire with water, which tends to feed rather than smother the flames. Essential oils have the ability
to float on water and this causes the fire to propagate more quickly. Small fires can be smothered by covering with earth,
sand or a blanket.

6. ACCIDENTAL RELEASE MEASURES

6.1 Personal precautions, protective equipment and emergency procedures

Avoid skin, eye and clothes contact. There is a risk of sliding caused by the leaked product. Ventilate well spilling area. Keep
away from sources of ignition.

6.2 Environmental precautions
Avoid dispose into drainage, sewer system or in any natural environment. Dispose binding material, cloths and sponges
according to the national law.

6.3 Methods and material for containment and cleaning up
Use of absorbent material (e.g. sand, diatomaceous earth).

6.4 Reference to other sections
Please see section 8 and 13.

7. HANDLING AND STORAGE

7.1 Precautions for safe handling

Ventilate the storage and preparation warehouse/laboratory. Avoid eating, drinking and smoking in the places where
products are stored and treated. Manipulate with caution to avoid any projection particularly in eyes and on mucous
membranes. Do not expose vapors to the flame or quite other source of ignition. Do not inhale warm vapors.

7.2 Conditions for safe storage, including any incompatibilities
It is recommended to keep the product in a water-tight and air-tight container. Keep away from heat and sunlight. Store in a
cool and good ventilated area.

7.3 Specific end uses
No specific.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
8.1. Control parameters
Please pay attention to the usual precautionary measures with the contact of essential oils. Use good hygiene practice:



Please wash before contact, before eating and at the end of the working day.

8.2 Exposure controls

Personal protective equipment:

Breathing protection:
Eye protection:

Hand protection:
Skin protection:

9. PHYSICAL AND CHEMICAL PROPERTIES

Use in well aired areas.
Safety glasses.
Protecting gloves.
Avoid skin contact. Protective suit should be worn.

9.1 Information on basic physical and chemical properties
light yellow to brownish

Color:
Appearance:
Odor:

pH-value:

Flash point:
Water solubility:
Steam pressure:

Initial boiling point and boiling range:

Relative density at 20 °C:
Refractive index at 20°C:
Optical rotation at 20°C:

9.2 Other information:

oily liquid
spicy

no data available

130°C
Insoluble
Unavailable
Unavailable
1,052 - 1,07
1,6-1,614
-3°to +6°

Main components: Cinnamomum cassia Oil (Cinnamon Oil (Cassia Qil), Benzyl Benzoate, Cinnamal
(Cinnamaldehyde), Cinnamyl Alcohol, Coumarin

10. STABILITY AND REACTIVITY

10.1 Reactivity

This product is stable under normal usage conditions.

10.2. Chemical stability

This product is stable under normal usage conditions.

10.3 Possibility of hazardous reactions
None according to our knowledge.

10.4 Conditions to avoid

Do not expose to high temperature or ignition.

10.5 Incompatible materials

Avoid flammable materials, PVC.

10.6 Hazardous decompositions products
Nothing in proper storage conditions.

11. TOXICOLOGICAL INFORMATION
11.1 Information on toxicological effects
Toxicological specifications of the important substances:
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Chemical description

Oral LD50

Dermal LD50

Inhalation LC50

Benzaldehyde 1.300 mg/kg (rat) - -
Cinnamal

(Cinnamaldehyde) p-220 mg/kg (rat) i i
Cinnamyl alcohol 2.000 mg/kg (rat) > 5.000 mg/kg (rabbit) -
Coumarin 293 mg/kg (rat) - -

Skin corrosion/irritation:
H315 Causes skin irritation.
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Serious eye damagelirritation:
H319 Causes serious eye irritation.

Respiratory or skin sensitization:
H317 May cause an allergic skin reaction.

Aspiration hazard:
No significant effects or critical hazards.

Germ cell mutagenicity:
No significant effects or critical hazards.

Carcinogenicity:
No significant effects or critical hazards.

Reproductive toxicity:
No significant effects or critical hazards.

STOT-single exposure
Unavailable data.

STOT-repeated exposure
Unavailable data.

Information on likely routes of exposure
Unavailable data.

Symptoms related to the physical, chemical and toxicological characteristics
Unavailable data.

Delayed and immediate effects as well as chronic effects from short and long-term
exposure Unavailable data.

12. ECOLOGICAL INFORMATION

12.1 Toxicity

Use product only referred of good laboratory practice (GLP) to insure that it is not released into the environment.
According to regulation 1272/2008:

No significant effects or critical hazards.

Daphnies toxicity (EC50):
No further relevant information available.

12.2 Persistence and degradability
No further relevant information available.

12.3 Bioaccumulative potential
Bioconcentration factor (BCF):
No further relevant information available.

Partition coefficient n-octanol / water (log KO/W)
No further relevant information available.

12.4 Mobility in soil
No further relevant information available.

12.5 Results of PBT and vPvB assessment
No further relevant information available.
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12.6 Other adverse effects
No further relevant information available.

13. DISPOSAL CONSIDERATION

13.1 Waste treatment methods

Waste should be recycled or disposed of according to the legislation in force, preferably by an approved recycling or waste
treatment company.

14. TRANSPORT INFORMATION
14.1 UN-number

14.2 UN proper shipping name

Land transport: ADR/RID; Dispatch Name: EXTRAKTE, AROMATISCH, FLUSS IG
Transport by sea: IMDG/IMO; Technical Name: EXTRACTS, AROMATIC, LIQUID
Transport by air: ICAO/IATA; Technical Name: EXTRACTS, AROMATIC, LIQUID

14.3 Transport hazard class

ADR/RID: Class 3
IMDG/IMO: Class 3
ICAO/IATA: Class 3

14.4 Packing group

ADR/RID: Packing group Ill, Kemler code: 30
IMDG/IMO: Packing group Il
ICAO/IATA: Packing group IlI

14.5 Environmental hazards
IMDG - Sea pollutant: No

14.6 Special precautions for user
Not applicable.

14.7 Transport in bulk according to Annex Il of MARPOL 73/78 and IBC Code
Not applicable.

15. REGULATORY INFORMATION

15.1 Safety, health and environmental regulations (legislation) specific for the substance

or mixture

Council Directive 67/548/EEC on the approximation of the laws, regulations and administrative provisions relating to

the classification, packaging and labelling of dangerous substances and its subsequent amendments.

Directive 1999/45/EC of the European Parliament concerning the approximation of the laws, regulations and administrative
provisions relating to the classification, packaging and labelling of dangerous preparations and its subsequent amendments.
Council Directive 98/24/EC on the protection of the health and safety of workers from the risks related to chemical agents at
work preparations.

Directive 2003/15/EC

Directive 2006/8/EC

Directive 91/322/EEC

Directive 2000/39/EC

Regulation (EC) No 1907/2006 (REACH) and its subsequent amendments

Regulation (EC) No 1272/2008 (CLP) Regulation (EC) No 790/2009

Directive 2003/105/EC - Protection of workers - Control of major-accident hazards involving dangerous substances
and its subsequent amendments
German Regulation on Substances Hazardous to Water 2005 (VwVwS),

15.2 Chemical safety assessment
Not relevant.



16. OTHER INFORMATION

Latest changes

This data sheet replaces all previous editions. The content of the MSDS is regulated by the Regulation (EC)
n°1907/2006 (REACH).

Common shortened form:

ADR: European Agreement concerning the International Carriage of Dangerous Goods by Road
CAS: Chemical Abstracts Service (division of the American Chemical Society)

CLP: Classification, Labeling, Packaging

EINECS: European Inventory of Existing Commercial Chemical Substances

FEMA: Federal Emergency Management Agency

GHS: Globally Harmonized System of Classification and Labeling of Chemicals

IATA: Dangerous Goods Regulation by the "International Air Transport Association" (IATA)
ICAO: Technical Instructions by the "International Civil Aviation Organization" (ICAQO)
IMDG: International Maritime Code for Dangerous Goods

IMO: International Maritime Organization

INCI: International Nomenclature of Cosmetic Ingredients

LC50: Lethal Concentration for 50 percent of the test population

LD50: Lethal Dose for 50 percent of the test population

REACH: Registration, Evaluation, Authorisation and Restriction of Chemicals

PBT: Persistent Bioaccumulating Toxicants

VvPVB: Very Persistent and Very Bioaccumulative Substance

RID: Regulation Concerning the International Transport of Dangerous Goods by Rail
STOT: Specific Target Organ Toxicity

TSCA: Toxic Substances Control Act

Hazard statements according to regulation (EC) 1272/2008 (CLP):

Code Description

H312 Harmful in contact with skin.

H315 Causes skin irritation.

H317 May cause an allergic skin reaction.
H319 Causes serious eye irritation.

Precaution statements according to regulation (EC) 1272/2008 (CLP):

Code Description

Prevention:

P261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.

P264 Wash thoroughly after handling.

p272 Contaminated work clothing should not be allowed out of the workplace.
P280 Wear protective gloves / eye protection.

Response:

P302+P352 IF ON SKIN: Wash with plenty of soap and water.

P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing.

P312 Call a POISON CENTER or doctor/physician if you feel unwell.

pP321 Specific treatment (see on this label).

pP322 Specific measures (see on this label).

P332+P313 If skin irritation occurs: Get medical advice/attention.

P333+P313 If skin irritation or rash occurs: Get medical advice/attention.
P337+P313 If eye irritation persists: Get medical advice/attention.

P362 Take off contaminated clothing and wash before reuse.

P363 Wash contaminated clothing before reuse.

Storage:

Disposal:

P501 Dispose of contents/container to special waste.
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Training advice:

Possible hazards: see section 2
First aid measures: see section 4
Firefighting measures: see section 5
Personal protection equipment: see section 8
Waste treatment methods: see section 13

The information this contains is based on the state of our knowledge about the product concerned at the time of update.
They are given in good faith. The information given is designed only as guidance for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered a warranty or quality specification. The information relates
only to the specific material designated and may not be valid for such material used in combination with any other Materials
or in any process, unless specified in the text.

Even though precaution has been taken to ensure accuracy of data, no guarantee can be given. Because data’s are taken
partly from other sources.



