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PRESENTATION

Dear Colleagues

It was a great pleasure that we conducted the I International Symposium on Science and
Biotechnology — Research and Development (I ISC&B) with support of the Programa de
Mestrado Académico em Ciéncia e Biotecnologia from Universidade do Oeste de Catarina,
in Videira, Brazil, between the 13th and 14th of August 2015.

We led a very good scientific program that met the expectations of professionals and stu-
dents. The event was planned to be a discussion forum and with the aim of expanding the
professional partnerships in the biotechnology and innovation.

Now we present the Proceedings of I ISC&B with abstracts of research in two sub Areas of the
Biotechnology: Biotechnology Applied to Agroindustry and Health and Environmental Biotech-
nology. We hope that it can be a good source of scientific knowledge and information.

Scientific Committee
11ISC&B
August 13-14, 2015
Videira, SC — Brazil
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PROGRAMACAO

13 de agosto de 2015

Abertura Oficial no Auditério Unoesc Videira, SC

Credenciamento: 18h30min as 19h10min

Painel de abertura: 19h15min com autoridades Unoesc/Financiadores

SESSAO 1 - Conferéncia de abertura

A pés-graduacéo no Brasil — Biotecnologia

Dr. Odir Dellagostini — Coordenador Geral da Area de Biotecnologia da Capes — Brasilia, DF
Horario: 19h30min as 20h15min

SESSAO 2

Microbial interactions: starting from a tripartite symbiosis to complex plant microbiomes
Dra. Laila Pamela Partida-Martinez (México)

Horario: 20h30min as 21h15min

14 de agosto de 2015
SESSAO MINICURSOS

Minicurso 1

Cultura de Tecidos e Biofabrica de Plantas
Dr. Rodrigo Kelsoon (UFGD-MS)

Horario: 8h as 12h

Local: Sala de pds-graduacao 1

Minicurso 2

Fungos e Biotecnologia — Aplicacbes Biotecnoldgicas de fungos: da alimentacdo a biorremediagdo
Cassio Geremia Freire e Fernanda Megiolaro (Mestrandos do Programa de Mestrado em
Ciéncia e Biotecnologia — Unoesc)

Horario: 8h as 12h

Local: Sala de p6s-graduacao 2

Minicurso 3

Consultoria em Seguranca Alimentar

Dr. Luis Severo da Silva Junior (UEFS-BA)
Horario: 13h30min as 17h15min

Local: Sala de p6s-graduacao 3
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Minicurso 4

Técnicas de Biologia Molecular e Bioinformatica Aplicadas a Biotecnologia
Dra. Adriana M. G. Ibelli (Embrapa Suinos e Aves — Concordia, SC)
Horario: 13h30min as 17h15min

Local: Sala de pos-graduacao 4

SESSAO 1

VISITA TECNICA

Tarde - 14h

Visita técnica a vinicolas da regiao
Coordenacao: Dr. Vinicius Caliari

SESSAO 2

MESA-REDONDA

Nanotecnologia

Data: 14 de agosto de 2015

Horario: 19h15min as 21h30min

Local: Auditério CDL

Endereco: Rua Jacob Gaio, 51

Bairro: Dois Pinheiros

Cidade: Videira, SC

Presidente da mesa-redonda

Dra. Claudriana Locatteli

Conferencista/Debatedores

Dra. Adny Henrique Silva | UFSC Florianépolis, SC

Dr. Luciano Avalone Bueno | Universidade de Sorocaba (UNISO)/Rede Nordeste de Biotec-
nologia (RENORBIO)/Universidade Federal Rural de Pernambuco (UFRPE)

Dr. Francisco Noe Fonseca | Embrapa Concoérdia Suinos e Aves Concérdia, SC
Dra. Carine Dal Pizzol | Grupo Boticario — Curitiba, PR
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MICROBIAL INTERACTIONS: STARTING FROM A TRI-PARTITE SYMBIOSIS
THROUGH COMPLEX PLANT MICROBIOMES

INTERACOES MICROBIANAS: PARTINDO DA SIMBIOSE TRIPARTITA ATE
OS COMPLEXOS MICROBIOMAS DAS PLANTAS

PARTIDA-MARTINEZ?, L. P.

! Departamento de Ingenieria Genética, Centro de Investigacion y de Estudios Avanzados
— Irapuato, Irapuato, Guanajuato, México. Tel. +52 (462) 623 9658. E-mail: laila.partida@ira.
cinvestav.mx

Microorganisms are the most versatile and abundant living organisms on the earth. They
shape the biogeochemical cycles and constantly interact among them and with most, if not
all, eukaryotes including plants?, animals and human beings. Recently, the importance of the
microbiome in the fitness of their eukaryotic hosts has been revealed and new terms such
as the holobiont, hologenome and symbiogenesis had gained evidence and interest. In this
seminar, examples generated in our research group of how symbiosis between plants, fungi
and bacteria influence the fitness of plantswill be presented. First, we will start discussing a
tripartite symbiosis between Oryza sativa (rice), Rhizopus (fungi) and Burkholderia (bacteria).
In this system, our work has shown that endofungal bacteria are the actual producers of the
“mycotoxins” rhizoxin and rhizonin??, and that the presence of bacteria is required for the
asexual reproduction of their host*. This dependency assures the vertical transmission of
the endosymbionts and opens further questions about the implications of the symbiosis for
the involved partners®. Second, we will address more complex systems as our studies of the
microbiome of CAM plants (Agave and Cacti) had revealed®. These studies suggest the po-
tential of using microbiome-based knowledge to improve the productivity and sustainability
of agriculture in arid and semi-arid regions of the world.

REFERENCES

! Partida-Martinez LP & Heil M. (2011). The microbe free-plant: fact or artifact? Frontiers in Plant
Science 2, 100.

2 Partida-Martinez LP y Hertweck C. (2005). Pathogenic fungus harbours endosymbiotic bacteria for
toxin production. Nature 437(7060), 884-888.

3 Partida-Martinez LP. de Loof3 CF, Ishida K, Ishida M, Roth M, Buder K and Hertweck C. (2007). Rhi-
zonin, the First Mycotoxin Isolated from Zygomycota, Is Not a Fungal Metabolite, but Is Produced
by Bacterial Endosymbionts. Appl. Environ. Microbiol. (2007) 73(3): pp.793-797.
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4Partida-Martinez LPMonajembashi S, Greulich KO, Hertweck C. (2007) Maintenance of a bacteri-
al-fungal mutualism through endosymbiont-dependent host reproduction. Curr. Biol.17(9), 773-777.

> Partida-Martinez LP. (2013) A model for bacterial-fungal interactions. LAP LAMBERT Academic
Publishing. Pp. 109. ISBN: 978-3-659-40707-9.

¢ Desgarennes D, Garrido E, Gomez-Torres MJ, Pefia-Cabriales JJ, Partida-Martinez LP*. (2014) Di-
azotrophic potential among bacterial communities associated with wild and cultivated agaves.
FEMS Microbiol Ecol 90: 844-857. DOI: 10.1111/1574-6941.12438.
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Mini cursos
August, 15%, 2015

TISSUE CULTURE AND PLANTS BIOFACTORIES

REZENDE", R. K. S.; JESUS? M. V.

"Federal University of Grande Dourados (UFGD). DSc. E-mail: rkelson@ufgd.edu.br
2 Federal University of Grande Dourados (UFGD). Master student (Postgraduate Program:
Agronomy/Crop Production).

The plant biotechnology combines several different tissue culture techniques and molecular
biology searching for better quality products. The tissue culture comprises a set of techni-
ques, in which an explant may be a cell, a tissue or an organ, isolated and grown under asep-
tic conditions on artificial nutritive medium. Tissue culture shows numerous applications in
the micropropagation (fast cloning) of plants in genetic breeding programs, conservation
and exchange of germplasm, production virus-free plants and genetic transformation of
plants. Micropropagation is the technique of wider use of tissue culture and its commer-
cial application is already a reality for many fruitful species, oleraceous, ornamentals, fo-
restry and medicinal in several countries, including Brazil. The advantages are numerous as
the maintenance of the mother plant characteristics; high yield due to the size of the pro-
pagules; full control of operations and environmental conditions of propagation; intensive
production; cloning; preservation and direct contribution to genetic improvement. Seeking
the commercial exploitation, the control of production techniques is essential, but needs to
be complemented by appropriate business practices to ensure the success of the activity.
Usually micropropagated plants, have some advantages like greater vigor, productivity, ho-
mogeneity and multiplication capacity on those formed by conventional processes; however,
for users, mainly specialized producers, these benefits need to be constantly confirmed as
the agronomic and financial aspects. The installation of biofactories, like any business activi-
ty, requires detailed planning; in the choice of plant species is necessary to clearly define the
relevant problems to be solved and the advantages offered by micropropagated plants; it is
need also analyze and to plan the market to be achieved in order to establish appropriate
action operational strategies.

Keywords: Biotechnology. Micropropagation. Biofactories.
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BIOTECHNOLOGICAL APPLICATIONS OF FUNGI: FROM FOOD FOR BIORE-
MEDIATION

FREIRE?, C. G.,; MEGIOLARO? F.

1 Biologist. Master student in Science and Biotechnology (UNOESC). Professor at the Univer-
sidade Alto Vale do Rio do Peixe

? Biotechnologist. Master student in Science and Biotechnology (UNOESC). Professor at the
Universidade do Oeste de Santa Catarina

Mycological studies are extremely relevant for current society. Despite this, knowledge in this
area is still largely related only to the economic damage and health problems that fungi can
cause. Due to this, the presented short course aims to characterize the various biotechno-
logical potentialities of fungi and to evidence its incipient exploration in several knowledge
areas. This theoretical and practical short course aims to develop knowledge based on lectu-
res, laboratory techniques and discussions on the selected theme. Contents: Morphological,
physiological and metabolic knowledge of the main taxa of fungi; Biotechnological impor-
tance of fungi: methods and culture media for isolating of different fungi; endophytic fungi
and their agricultural and ecological potential; mycorrhizal fungi and their application in the
timber and environmental sectors; Mycology in the food industry: fermented food products
and derivatives; direct feeding: edible mushrooms and their nutraceutical potential; Mycolo-
gy in the pharmaceutical industry: secondary metabolites and their potentialities; Mycology
in environmentally appropriate agricultural pest control: biocontrol of insects, arthropods
and nematodes of agronomic interest through entomoparasitic fungi or predators; Mycolo-
gy in the decontamination of polluted environments: biosorption of heavy metals and biore-
mediation of toxic compounds, hydrocarbons, pesticides and industrial effluents. Laboratory
techniques: macro- and microscopic characterization and differentiation of fungal isolates;
Determination of enzymatic activity by spectrophotometry and chromogen medium fungal
extracts. The objective is to improve the mycological knowledge about the main groups of
fungi, in addition to instigate the participants to build and develop ideas on scientific resear-
ch related to the numerous biotechnological applications of these microorganisms.
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FOOD SAFETY CONSULTING

SILVA JUNIORY, L. S. da.

! Departamento de Tecnologia. Universidade Estadual de Feira de Santana

1. Consulting objectives on food safety; 2. Frequency of consulting; 3. Considerations consul-
ting; 4. Programming consulting x lead time; 5. Planning and execution; 6. Plan consulting,
preparation, team organization, consulting activities; 7. Consulting activities: meetings and
development; 8. Consultant and Company; 9. Expected behavior of the company for con-
sultancy; 10. Case Study: Technical preparation of proposed deployment of Good Manufac-
turing Practice and Hazard analysis and critical control points; 11. Development of a trade
consulting proposal.

17
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MOLECULAR BIOLOGY AND BIOINFORMATICS APPLIED TO
BIOTECHNOLOGY

IBELLI*, A. M. G.

1Embrapa Swine and Poultry, Concordia, SC.

In the 19" and 20t™ centuries, many advances were obtained in the genetics and biochemistry
fields, such as, the heredity mechanisms, the genetic code, the DNA, enzymes and proteins
compositions, the concept of gene, and others. These discoveriesled tothe beginning of
molecular biology, in the 1950s and 1960s, which provided the understanding of the mole-
cular mechanisms of organisms. Therefore, those insights have been caused a revolution in
several areas, since nowadays it is possible to use molecular biology methods in any study
related to biology, biotechnology, medicine, veterinary and so on. In the following decades,
dideoxyribonucleotide chain-termination sequencing methods, the polymerase chain ampli-
fication (PCR), cloning andthe transgene have been developed being widely used until now.
The most of those approaches enables to study one or few genes at the same time. However,
in the early 2000s, sequencing by synthesis techniques have been emerged and allowed an
unprecedentedhigh-throughput, scalability and speed sequencing. Thesemethodologieswe-
re called next generation sequencing (NGS) are becoming widely used, generating until one
terabase of data in a single run and thereforeproducing complex data files to be analyzed.
In this way, this short course aims to present the main advances in the molecular biology
techniques applied to biotechnology. The course will provide more detailed view of: PCR,
real time PCR, interference RNA and DNA and RNA sequencing, as well as, an introduction
to bioinformatics analysis.
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MESA-REDONDA
Nanotecnologia
August 14t 2015

Presidente da mesa-redonda
Dra. Claudriana Locatteli

Conferencistas
Dra. Adny Henrique Silva | Universidade Federal de Santa Catarina (UFSC) — Floriandpolis, SC
Dr. Francisco Noe Fonseca | Embrapa Concoérdia Suinos e Aves Concérdia, SC

Moderadores

Dr. Luciano Avalone Bueno | Universidade de Sorocaba (UNISO)/Rede Nordeste
de Biotecnologia (RENORBIO)/Universidade Federal Rural de Pernambuco (UFRPE)
Dra. Carine Dal Pizzol — Pesquisa Tecnoldgica Grupo Boticario — Curitiba, PR
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NANOTECHNOLOGY APPLIED TO THE AGRIBUSINESS: FROM THE FARM
TO THE KNOWLEDGE FRONTIER

FONSECA!, F. N.

1 Embrapa Concérdia Suinos e Aves Concordia, SC

Nowadays Brazil has a notorious position in the world agribusiness, being leader in the
production and exportation of many agricultural products. In order to guarantee its com-
petitiveness, many areas of knowledge have been explored and applied in the sector, not
only the traditional ones linked to the animal and vegetal production and sanity, but also the
emerging sciences, as nanotechnology. So, regarding the advance in the knowledge and the
possibility of manipulating materials in the nanometric scale (10°m), a lot of benefits have
been obtained with the use of nanomaterials. They confer improvements in the quality of the
agricultural products and processes, as well enable the development of new inputs and their
application in the agricultural-based products. In this context, the "RedeAgronano”, consti-
tuted by different units of Embrapa and others research centers of Brazil, has focused efforts
in the discovery and application of nanotechnological solutions for the Brazilian agribusiness
in different areas of activity. The main research fields are the development of sensors and
biosensors for environmental and clinical analysis, the elaboration of edible coatings and pa-
ckages from biodegradable raw materials, as well smart, the obtainment of nanocomposites
from renewable sources and also nanocarriers for controlled release of actives (pesticides,
drugs, antigens, etc.), and the safety evaluation of the use of nanostructured products, inclu-
ding the intake, occupational and environmental ones. Therefore, the present speaking will
bring an overview of the application of nanotechnology in the agriculture, as its perspectives
and challenges, focusing in the biotechnological products and processes.
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Nanotechnology is considered one of the future technologies and comprises the manipu-
lation and application of structures or systems with at least one dimension that is less than
100 nm in length. The development of this technology resulted in the identification of uni-
que properties, inherent to structured materials, which increases their use and application in
several areas. The unusual physicochemical properties of nanostructured systems are attri-
buted to the small size, chemical composition, surface assembly, shape, solubility and aggre-
gation. When the particle size is reduced to nanosize, the resulting material exhibits different
properties of bulk material, even produced with the same substances and methods. With the
development and application of nanotechnology in several areas, there is also an increment
of the products number containing nanoparticles, and consequently, their production. Hu-
man skin, lungs, and the gastro-intestinal tract are in constant contact with the environment.
These three ways are the most likely points of entry for nanoparticles in the body, as well as
implants and injections. It is known that characteristics such as size and shape can promote
or facilitate the movement of nanoparticles in the circulatory and lymphatic system, or may
trigger irreversible damage in tissues and organs. Therefore, nanotoxicology was proposed
as a new branch of toxicology to address the adverse health effects produced by nanoparti-
cles, effects considered unusual and unidentified when it comes to larger particles with size
above 1000 nm. It is still unclear the consequences of prolonged exposure to the nanoparti-
cles, to humans and to the environment, even if some studies consider some nanostructured
systems safe from the biological point of view. Therefore, the mechanisms of nanoparticles
toxicity is a very challenging task, since particles made of the same materials but with a diffe-
rence in a physicochemical properties such as size and shape, may have completely different
behavior with respect to living cells and organisms.
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A presente palestra visa abordar o panorama e aspectos gerais da Nanotecnologia tanto do
ponto de vista de ciéncia como de tecnologia, inovacdo e empreendedorismo. A palestra
visa também apresentar as tendéncias do setor com seus aspectos positivos e contrarios.
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A IMPLANTACAO DE BIODIGESTORES COM O USO DE SUBSTRATO DE
MICROALGAS NA GERACAO DE ENERGIA EM PEQUENAS PROPRIEDADES
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A incorporacao da biomassa de microalgas no atual cenario do agronegdcio é recente, mas
sabe-se de seu potencial na transesterificacdo de lipideos para biodiesel, fermentac¢do para
a producao de bioetanol e bio-hidrogénio, bem como na digestao anaerobia para a produ-
cao de biogas. Com o presente estudo, buscou-se avaliar o potencial do biogas produzido a
partir de dejetos suinos e do substrato de microalgas na geragdo de energia elétrica. A com-
posicao quimica tedrica e o poder calorifico inferior foram determinados a partir de dados
da literatura para o biogas de dejetos suinos e a biomassa de microalgas como substrato.
Para o calculo do dimensionamento do biodigestor, fez-se o levantamento das caracteristi-
cas da Granja Dois Irmaos, localizada em Faxinal dos Guedes. Utilizou-se a multiplicacao da
quantidade diaria produzida de dejetos (m3/dia) vezes o tempo de retencdo hidraulica, e a
estimativa chegada foi de 436,9 m3. A quantidade de biogas que pode ser gerada na Granja
Dois Irmaos tem o valor energético de 87,21 kW/dia, os quais podem ser consumidos dentro
da propriedade para suprir 80% da demanda de energia necessaria na propriedade. A pro-
priedade, com uma quantidade de 1202 animais alojados, produz até 436,9 m?/més de deje-
tos de suinos, podendo gerar 54,21 m3/dia de biogas e 87,21 kW/dia de energia elétrica. De
acordo com as analises estequiométricas e tedricas, a adicdo de microalgas como substrato
contribuiu para um aumento de 299% na producao de energia elétrica, passando de 87,21
kW/dia para 260,85 kW/dia. De acordo com o calculo do Poder Calorifico Inferior (PCI) para
gases, constatou-se que as microalgas sdo superiores, com uma diferenca de 803,654 Kcal/
m?3. Desse modo, o uso de microalgas como substrato nos processos de biodigestdo anaero-
bica se torna uma alternativa bastante significativa para aumentar a eficiéncia da combustédo
e 0 aumento da producgdo de energia elétrica.

Palavras-chave: Dejetos suinos. Microalgas. Biogas. Metano. Energia elétrica.
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The incorporation of microalgae biomass in the agribusiness scenario is recent, but it is
knownfor its potential in the production of lipids for biodiesel, biomass fermentation for the
production of bio-ethanol and bio-hydrogen, and biomass anaerobic digestion to produce
biogas. This study aimed to evaluate the biogas production from pig manure and microalgae
substrate to generate electricity. The theoretical chemical composition and the lower calorific
value from biogas manure and digested microalgae were determined from literature data. In
order to calculate the digester volume, characteristics from a small scale swine facility (Gran-
ja Doislrmaos) located in Faxinal dos Guedeswere used. The daily waste production (m3/day)
times the hydraulic retention time estimated a total of 436.9 m? of swine manure input. The
calculated amount of biogas from the small facility had and energy production value of 87.21
kW day?, which can be consumed within the property thus supplying about 80% of the total
energy demand in the property. The property has 1202 animals and produces up to 436.9 m?
of pig manure per month, which can generate 54.21m? day* of biogas and 87.21 kW dayof
electricity. According to the stoichiometric and theoretical analysis, the addition of microal-
gae as a substrate contributed to an increase of 299% in electricity production, with a net
increase of 87.21 kW day to 260.85 kW day™. Based on the calculation of net calorific value
(PCI) for gas, microalgae substrate was substantially higher than swine manure, showing a
difference of 803.654 Kcal m3. Therefore, the use of microalgae in the anaerobic digestion
processes indicates a feasible and efficient substrate for methane production and increased
combustion efficiency followed by enhanced electric power yield.

Keywords: Swine waste. Microalgae. Biogas. Methane. Electricity.
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O uso direto de gases residuais contendo CO, € econdémica e ambientalmente melhor para o
cultivo de microalgas que o CO, comprimido, especialmente quando a geracéo de CO, esta
perto do local de cultivo de microalgas. A integracao da producao de microalgas e o trata-
mento do biogas derivado de residuos suinicolas podem melhorar a eficiéncia de remocao de
nutrientes por ficorremediacdo ao mesmo tempo, aumentando a produtividade de biomassa.
Teve-se como objetivo deste trabalho investigar os efeitos do biogas derivado de efluentes da
suinocultura sobre a taxa de crescimento da policultura microalgas (dominada Chlorella sp. e
Scenedesmus sp.) em um fotobiorreator em escala laboratorial. Digestato e biogas de um UASB
foram usados como meios de cultura e fonte de CO,, respectivamente. Os experimentos foram
realizados sob condicdes mixotréficas (luz 12h) e autotroficas (luz 24h). Os resultados mostra-
ram a taxa de crescimento exponencial de 84 e 120 mg L* d* em condi¢des mixotroficas e
autotrdficas, respectivamente. Na auséncia de biogas no espaco gasoso (controles negativos), a
biomassa de microalgas teve crescimento 1,7-2,4 vezes menor nos testes mixotréficos e auto-
troficos, respectivamente. A remocao de CO, no espaco gasoso do reator foi de 118 e 176 mg
L d? para as condi¢des mixotroficas e autotréficas, respectivamente. Reinjecdes frequentes de
biogas contendo até 1500 ppmv de sulfeto de hidrogénio nao foram inibidoras ao crescimento
de microalgas. H,S foi rapidamente e completamente removido, mesmo apds consecutivas rein-
jecdes de biogas. A taxa de remocao de amonia foi de 9,3 e 16,8 mg L d? para as condi¢bes
mixotrdéficas e autotroficas, respectivamente. Os resultados sugerem que os sistemas de cultivo
de microalgas podem ser projetados para ajudar a purificagdo do biogas (aumentando, assim, o
valor biometano), simultaneamente, a dinamizar a produc¢édo de biomassa de microalgas.
Palavras-chave: Biogas. Biofiltro. Digestato suina. Remocgao de nutrientes.
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The direct use of waste gases containing CO, is economically and environmentally better for
microalgae cultivation than compressed CO,, especially when CO, generation are close to
the location of microalgal cultivation. Integration microalgae production and waste-derived
biogas treatment can improve the efficiency of nutrient removal by phycoremediation while
simultaneously boosting biomass productivity. The objective of this work was to investigate
the effects of swine wastewater-derived biogas on the growth rate of microalgae polyculture
(dominated by Chlorella sp. and Scenedesmus sp.) in a lab scale photobioreactor. Digestate
and biogas from an UASB were used as culturing media and source of CO,, respectively. Ex-
periments were carried out under mixotrophic (12h light) and autotrophic (24h light) condi-
tions. Exponential growth rate of 84 and 120 mg L* d* were observed under mixotrophic and
autotrophic conditions, respectively. In the absence of headspace biogas (negative controls),
microalgae biomass growth are 1.7 to 2.4 fold less respectively. CO, removal in the heads-
pace was 118 and 176 mg L d* for mixothrophic and autothrophic conditions, respectively.
Frequent reinjections of biogas containing up to 1500 ppmv of hydrogen sulfide was not
inhibitory to microalgae growth. H,S was quickly and completely removed (100% removal
efficiency) even after consecutives biogas reinjections. The rate of ammonia removal were
9.3 and 16.8 mg L* d! for mixothrophic and autothrophic conditions respectively. The results
suggest that microalgae culturing systems can be engineered to aid biogas purification (thus
increasing biomethane value) whilst boosting microalgae biomass production.

Keywords: Biogas. Biofilter. Swine digestate. Nutrient removal.
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Biogas produzido a partir de biodegradacao anaerobia de aguas residuarias da suinocul-
tura tem grande potencial como fonte de energia renovavel. O sulfeto de hidrogénio (H.S)
presente no biogas é um composto odorifero, corrosivo e tdxico que deve ser removido,
a fim de evitar danos onerosos as infraestruturas globais das centrais geradoras elétricas.
O objetivo, com este estudo, foi avaliar a eficiéncia a um baixo custo e manutencao de um
biofiltro para remover H,S de um fluxo de biogas. O biofiltro foi instalado a jusante de um
reator anaerdbio de fluxo ascendente e manta lodo (UASB) localizado nas instalacdes de tra-
tamento de aguas residuarias da Embrapa Suinos e Aves (Concérdia, SC, Brasil). O reator foi
construido usando PVC e preenchido com material suporte para biofilme. O sistema foi ali-
mentado continuamente com uma solu¢do de nutrientes por 150 dias. Os parametros anali-
sados foram tempo de retencao hidraulica (TRH) de 97 minutos e recirculagdo de nutrientes
(Q) de 1,17 L. min™™. Diferentes taxas de fluxo de biogas (24, 36, 48 L.h!) foram testadas para
determinar a capacidade de carga maxima (taxa de aplicagdo). Eficiéncias médias de remo-
cao de H.S de> 95% foram alcancadas ao longo do periodo experimental integral (taxa de
aplicacdo 1.056 g.m3.h). Variagdes na eficiéncia de remogao foram observadas ao longo do
tempo em razdo de flutua¢Bes inerentes a concentracdes influentes de H,S (1.100 a 3.500
ppmV), bem como a alteragdes nas taxas de fluxo de gas. A acumulagdo de um precipitado
amarelado na parte inferior do reservatorio de alimentacao de nutriente indica deposicao de
H,S em enxofre elementar oxidado biologicamente. No geral, o biofiltro avaliado parece ser
muito robusto e capaz de atingir remocao (H,S) satisfatoria a partir de um fluxo de biogas.
Considerando o teor de enxofre obtido simultaneamente no processo, este detém promes-
sas como um fertilizante valioso que permanece desconhecido e deve ser melhor explorado.
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Biogas produced from anaerobic biodegradation of swine wastewaterholds great potential as
source of renewable energy.Hydrogen sulfide(H,S) present in the biogas is an odorous, corro-
sive and toxic compound that must be removed in order to prevent costly damages to overall
power plant infrastructure.The objective of this study was to assessthe efficiency of a low cost
and maintenance free biotrickling filter to remove (H.,S) from biogas stream. The biofilter was
installed downstream from an up flow anaerobic sludge blanket (UASB) reactor at EMBRAPA
Swine and Poultry (Concordia, SC, Brazil) wastewater facility. The reactor was built using PVC
and packed with supporting biofilm material. The system was fed continuously with a nutrient
solution for over 150 days.Reactor’s parameters were: hydraulic retention time (HRT) of 97min,
nutrient recirculation (Q) of 1.17 L.min™. Different biogas flow rates (24, 36, 48 L.h!) were tested
to determine maximum loading capacity.Average H2S removal efficiency > 95% was achieved
over the entirely experimental time frame (loading rate of 1,056 g.m?3.h*).Variations in removal
efficiencieswere observedover time due to inherent fluctuationsin H_S influent concentrations
(1,100 to 3,500ppmV)as well as to changes in gas flowrate. Accumulation of a yellowish sludge
at the bottom of the nutrient feeding reservoir indicated deposition of biologically oxidized
(H,S) into elementary sulfur. Overall, the biotrickling filter evaluated seems to be very robust
and capable of reaching satisfactory (H,S) removal from biogas streams. Whereas the sulfur
content obtained simultaneously in the process holds promises as a valuable fertilizer remains
unknown and should be further exploited.

Keywords: Biogas. Biotrickling Filter. Hydrogen sulfide. Desulfurization.
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O presente estudo foi realizado no sistema de tratamento de esgoto sanitario formado
por lagoas de estabilizacdo de esgoto (LEE), operado pelo Servico Intermunicipal de Agua
e Esgoto (Simae). O sistema de tratamento projetado em 1989 atende aproximadamente
a 21.000 habitantes de Joacaba e Herval d'Oeste, Santa Catarina. O objetivo foi avaliar a
eficiéncia do sistema de tratamento de esgoto sanitario apos a instalagdo do sistema de
pré-tratamento de processo fisico (gradeamento e desarenacdo), retirada do lodo na lagoa
anaerodbia e instalacdo de aeradores nas lagoas anaerdbia e facultativa, transformando-as
em aeradas facultativas. Foram realizadas analises laboratoriais de pH, DBO, DQO, N-NH,,
N-NO,, N-NO,’, P-PO 2 CT, E.coli, além de ST e SS no periodo de janeiro de 2013 a setem-
bro de 2014. Os resultados dos parametros de avaliagdo foram agrupados em dois periodos:
janeiro a dezembro de 2012 e setembro de 2013 a setembro de 2014 (com pré-tratamento,
retirada do lodo e aeragdo). O intervalo entre os periodos (janeiro a agosto de 2013) foi
adotado para minimizar as consequéncias oriundas das intervencdes realizadas no sistema.
A remocao da DBO e DQO melhorou consideravelmente, passou de 55,1% para 82,4% na
DBO e de 38,5% para 78,4% na DQO. Os demais parametros analisados sofreram uma redu-
cao significativa na comparacado dos periodos, exceto o N-NO,". Os resultados referentes ao
N-NO, apresentaram concentragdo superior ao periodo inicial (3,42 mg L*), porém inferior
ao limite estabelecido na legislacao vigente (<10,0 mg L!). As modificagdes realizadas com
o pré-tratamento, retirada do lodo e aeracao superficial melhoraram significativamente a
eficiéncia do tratamento no sistema de LEE do Simae. Com as alteragdes recentes, o sistema
podera atender a populacao até o ano de 2019, quando os municipios atingirem aproxima-
damente 60.000 habitantes e atendimento estimado, com coleta e tratamento de esgoto,
para 50% do total dessa populagao.

Palavras-chave: Tratamento de esgoto. Lagoas de estabilizacdo de esgoto. Pré-tratamento.
Aeracao superficial.
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The present research was developed in a sewage treatment system consisting of waste sta-
bilization ponds (WSPs), operated by the Intermunicipal Water and Sewage Service (SIMAE).
The treatment plant was designed in 1989 and serves approximately 21,000 people from
the cities of Cities of Joagaba and Herval d'Oeste, Santa Catarina. The aim of the present
study is to evaluate the sewage treatment system efficiency after installation of the pre-
treatment physical process systems (grids and desanding), sludge removal from anaerobic
ponds and installation of aerators on anaerobic and facultative lagoons, turning them into
facultative aerated. Laboratory analyses were performed for pH, BOD, COD, NH,-N, N-NO,,
NO,-N, P-PO,*, CT, E. coli, and also for ST and SS, from January 2013 to September 2014.
These parameter results were grouped into two periods: from January to December of 2012
and from September of 2013 to September of 2014 (which included the new pretreatment
processes, sludge removal and aeration of the lagoons). The interval between the periods
(January-August 2013) was adopted to minimize the outcomes arising from the system im-
provements. BOD and COD improved considerably, thus increasing from 55.1% to 82.4% for
BOD and 38.5% to 78.4% in COD. Other parameters were significantly reduced from both
periods, except for N-NO,". Results indicate that nitrate had increased concentrations in the
initial period (3.42 mg L?), but lower than the limit established by current legislation (<10.0
mg L™). The modifications performed in pretreatment, sludge removal and surface aeration,
significantly improved the treatment efficiency of the SIMAE WSPs system. These improve-
ments will maintain sewage service for both Cities by the year 2019, when municipalities
reach aproximately a number of 60,000 people and 50% of treated population.

Keywords: Wastewater treatment. Waste stabilization ponds. Pretreatment. Superficial aeration.
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O tratamento de efluentes suinicolas utilizando ficorremediacdo vem sendo demonstrado
ao longo dos anos e em varios paises. Simultaneamente ao processo, a biomassa residual
de microalgas pode ter utilidade como matéria-prima na producdo de biocombustiveis e
coprodutos de valor agregado. Neste trabalho os objetivos foram: avaliar a eficiéncia de
remocao de N e P do efluente suinicola obtido de um reator UASB (upflowanaerobicsludge-
blanket) utilizando a ficorremediacdo; avaliar a composicao bioquimica das células ao final
do processo de tratamento; e, avaliar o efeito da limitacdo dos nutrientes N e P na compo-
sicao bioquimica das células. Experimentos foram conduzidos em fotobiorreatores de (12-L)
e em escala piloto (500-L). O inéculo utilizado (Chlorellasp. e Scenedesmus sp.) foi obtido
de lagoas de tratamento de efluentes suinicolas da Embrapa Suinos e Aves. Apds 11 dias de
cultivo, obteve-se reducdo da N-NH, e P de 100%. A biomassa colhida apresentou 56,1+0,4,
34,4+0,4 e 1,8+0,6% de proteinas, carboidratos e lipidios, respectivamente. Apds 25 dias em
condi¢des de privagdo de nutrientes, a fragao lipidica aumentou para 16,3+0,8%. O teor pro-
teico, entretanto, foi reduzido para 22+3%. Os carboidratos permaneceram com 56,8+3,2%.
Portanto, a ficorremediagdo apresentou resultados satisfatorios na remocao de nutrientes
do digestato. A biomassa de microalgas gerada simultaneamente ao processo apresentou
alto teor proteico e de carboidratos que certamente apresentam potencial para a reformula-
cao de ragdes. Utilizando processos simples de engenharia metabdlica, o teor lipidico pode
ser incrementado em curto periodo de tempo comparado as oleaginosas. Isso € particular-
mente interessante do ponto de vista do mercado de biodiesel como também das industrias
interessadas no alto valor agregado dos 6leos obtidos a partir dessa matéria-prima.
Palavras-chave: Amonia. Composicao celular. Fésforo. Ficorremediacao.
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Treatment of swine effluent using phycoremediationhas been demonstrated over the years
and in several countries. Residual microalgae biomass produced from such treatment can be
useful as a raw material in the production of biofuels and other valuable co-products. The
objectives of this study were: to evaluate N and P removal efficiencies from swine effluent
digestatefrom an UASB (upflow anaerobic sludge blanket) using phycoremediation; evaluate
the biochemical composition of the cells at the end of the treatment process; investigate
the effects of N and P limitation in the biochemical composition of cells. Experiments were
conducted in photobioreactors of (12-L) and pilot scale (500-L). The inoculum composed of
Chlorella sp. and Scenedesmus sp. was obtained from swine effluent treatment ponds Em-
brapa Swine and Poultry. After 11 days of cultivation, a reduction of N-NH,-N and P of 100%
was achieved. The harvested biomass showed 56.1 + 0.4, 34.4 + 0.4 and 1.8 £ 0.6% protein,
carbohydrates and lipids, respectively. After 25 days in the absence of N and P, lipid and
carbohydrate fractions increased to 16.3 + 0.8% and 56.8 + 3.2%, respectively. The protein
content, however, was reduced to 22 + 3%. The result indicates phycoremediationas a swine
wastewater tertiary treatment process can adequately remove nutrients from digestate. The
microalgae biomass contains high protein and carbohydrates contents that certainly suits
recast feed. The use of straightforward metabolic engineering process can increase lipid
content in a relatively very short period of time compared to oilseeds. This is particularly in-
teresting from the point of view of the biodiesel market as well as other industries attracted
to the high value of oils obtained from this raw material.

Keywords: Ammonia. Cellular composition. Phosphorus. Phycoremediation.
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O cultivo de microalgas é uma solucdo sustentavel para fins de reducao dos gases de efeito
estufa, ficorremediacao de aguas residuarias e producdo de biocombustiveis. A modelagem
da cinética do crescimento desses micro-organismos é imprescindivel para projetar foto-
biorreatores eficientes, predizer o desempenho do processo e otimizar as condi¢des de ope-
racdo. Assim, o desenvolvimento de um modelo matematico do crescimento da microalga
Chlorella vulgaris sob efeito da intensidade de luz com LED vermelho é o principal objeto de
estudo deste trabalho. Diodos emissores de luz vermelha (LED) (148.5 umol m*2 s?) e ilumi-
nacao fluorescente (44.8 umol m2 s') foram utilizados para explorar os efeitos da fonte de
luz no cultivo mixotroéfico de Chlorella vulgaris em fotobiorreatores (FBR). Foram realizadas
analises de amonia, clorofila a e massa seca. O crescimento de microalgas foi modelado de

acordo com uma equacao de primeira ordem: e = uX,onde u é ataxa de crescimento
e . , - . 4 , , .
especifico (dia™), X € a concentracao de biomassa (g. L) e t € o numero de dias. A taxa de

crescimento especifico pode ser calculada com a equacdo: u=[h (X /X,)]/(t—¢,) e a taxa da
produtividade da biomassa (g.L.dia?), que demonstra uma taxa de crescimento linear, pode

— (X_Xo)
ser estimada de acordo com a equagao: P= (t—t,) -Mediante a normalizacdo dos dados e

da modelagem, verificou-se que a intensidade luminosa fornecida pelo LED nao represen-
ta um fator limitante no desenvolvimento das microalgas, ndo se aplicando a equagdo de
Monod. Comparando o consumo de amodnia para ambos os FBRs em fun¢do da velocidade
de producdo de biomassa, o FBR com iluminacdo LED foi duas vezes mais eficiente que o
fluorescente. Isso pode ser justificado pelo seu comprimento de onda de banda estreita, que
consegue atingir os principais pigmentos responsaveis pela fotossintese, sendo mais eficien-
te para a producao de biomassa do que a iluminagdo de lampadas fluorescentes.

Palavras-chave: Diodos emissores de luz. Agua residudria da suinocultura. Chlorellavulgaris.
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Microalgae cultivation is a sustainable and feasible solution for the decrease of greenhouse
gases, wastewater phycoremediation and biofuel production. Modeling for kinetic growth
of these microorganisms is essential to design efficient photobioreactors, predict process
performance and optimize operating conditions. Thus, the development of a mathemati-
cal model for the growth of microalgae Chlorella vulgaris under the effect of red LED light
intensity is the aim of this work. Red light-emitting diodes (LED) (148.5 pmol m= s*) and
fluorescent light (44.8 umol m2 s?) were used to measure the effects of light source in
Chlorella vulgaris in photobioreactors (FBR) under mixotrophic conditions. Ammonia, chlo-
rophyll a, and dry matter were measured. The growth of microalgae has been modelled to

d.
a first order equation: 7); = u.X, wherep is the specific growth rate (day?), X is the biomass
concentration (g L?) and t is the number of days. The specific growth rate can be calculated

with the equation: x=[h(X/X,)]/(t-¢,) and the rate of biomass productivity (g.L™dia),
which demonstrates a linear growth rate that can be estimated according to the equation:

X-X

- ((t_—toi)) Through the standardization of data and modeling, it was found that the high
light intensity provided by the LED is not a limiting factor in the development of microalgae,
thus not applying the Monod equation. Regarding the consumption of ammonia for both
FBRs, the FBR LED light was two times more efficient than fluorescent. This can be explained
by its narrow wavelength band that is specific for photosynthesis processes, thus resulting in
higher production of biomass than fluorescent light.
Keywords: Light emitting diodes. Swine wastewater. Chlorella vulgaris.
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O soro é o principal efluente dos laticinios que, muitas vezes, € langado diretamente nos
mananciais hidricos e solos sem tratamento prévio, gerando polui¢do. O permeado de soro
em pd € um subproduto do soro de queijo tratado por processos de ultrafiltracdo e desidra-
tagdo para retirada das proteinas (parte nobre). Seu uso para a producdo de etanol diminui
os problemas ambientais e contribui como uma nova matéria-prima barata e renovavel,
considerando a necessidade de uma matriz energética mais diversificada. Teve-se, com o
presente trabalho, como principal objetivo a avaliacdo da producao de etanol a partir do
permeado de soro em po. Para tanto, a levedura Kluyveromyces marxianus foi utilizada para
o processo de fermentacao alcoolica, a qual se destaca pela capacidade de assimilar direta-
mente a lactose por meio da fermentacao. Foram estudados parametros como a quantidade
de agua para a diluicdo do permeado de soro em po, concentracdo adequada do substrato
e do indculo, nas temperaturas de 30 °C e 35 °C no tempo de fermentacéo de 48 horas, sem
adicao de outros nutrientes. Amostras de 40 mL foram retiradas em varios tempos de fer-
mentacao para a analise de pH e °BRIX. A etapa posterior foi a da destilagdo. O pH se man-
teve proximo aos parametros recomendados para a fermentacao alcoolica e para a levedura,
assim, ndo se necessitou de correcdo em nenhum dos trés experimentos em replicata. O
consumo de sélidos sollveis totais chegou préximo a zero, indicando a conversdo do acucar
em etanol, o que possibilita a incorporagdo desse acUcar novamente na cadeia produtiva
da industria lactea ou na prépria unidade produtora de alcool, sendo uma boa alternativa
em termos econémicos pelo reaproveitamento da lactose e por ndo interferir na oferta e na
demanda de alimentos frente a questao energética e ambiental no sentido de minimizagédo
de impactos.

Palavras-chave: Queijo. Soro. Permeado. Etanol. Fermentacao.
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Whey is the main dairy effluent that is often released directly into the environment, thus
leading to the pollution of soil and water bodies. The whey permeate powder is a byproduct
from cheese and is obtained by ultrafiltration and dehydration processes in order to separate
proteins (noble part). Its use for fermentation and bioethanol production decreases environ-
mental problems and contributes as a new raw material that is cheap and renewable, given
the need for a more diversified energy matrix. This aim of this research is to evaluate the
production of bioethanol from whey permeate powder. Therefore, the yeast Kluyveromyces
marxianus was used for the alcoholic fermentation process, which stands out for its ability
to assimilate lactose directly by fermentation. The parameters evaluated were the dilution of
water for whey powder preparation and suitability as a substrate concentration for the inoc-
ulum strain. Growth was performed between 30 °C and 35 °C for 48 hours without addition
of other nutrients. A volume of 40 mL samples were withdrawn at various times for analysis
of pH and Brix. Afterwards, distillation was performed. For the alcoholic fermentation, the pH
remained close to the recommended parameters and no corrections were required for any of
the triplicates performed. The use of soluble solids reached near zero, indicating the conver-
sion of the sugar into ethanol. This enables the recirculation of whey sugar in the productive
chain of the dairy industry or coupled biorefinery processes. The use of whey powder is an
economically attractive option for lactose reuse that does not interfere with the food supply
and demand.

Keywords: Cheese. Whey. Permeate. Ethanol. Fermentation.
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O processo de extracao de celulose e de producao de papel gera efluentes com alto poten-
cial poluidor, com elevado valor de Demanda Quimica de Oxigénio (DQO), Demanda Bio-
quimica de Oxigénio (DBO), cor e teor de lignina. Assim, a busca por processos alternativos
faz-se necessaria para reduzir os impactos desse efluente nos corpos receptores. Com o
presente trabalho, teve-se por objetivo caracterizar o efluente proveniente de uma industria
de papel e celulose de Fraiburgo, no Meio-Oeste de Santa Catarina, e avaliar o efeito da ozo-
nizagdo como alternativa de tratamento. O efluente foi caracterizado quanto a DQO, DBO,
turbidez, cor, sélidos sedimentaveis, nitrogénio, fosforo, temperatura, pH e lignina residual.
ApOs a caracterizacao, a amostra do efluente foi submetida a ozonizagdo (200mg/hora) por
periodos de 15, 30 e 60 minutos. Os resultados das analises demonstram grande variagao
nos parametros avaliados, verificou-se que a DQO variou de 1.906,6mg/L a 5.983,3mg/L, a
DBO variou de 177,96 a 625,33, a turbidez variou entre 2.90 NTU e 5.21 NTU, a cor apresen-
tou variacao entre 115 units/PtCo e 453 units/PtCo, a temperatura variou de 36 °C a 48 °C,
e o pH, de 6,95 a 8,25. Nos ensaios de ozonizacao foi observada uma reducao significativa
dos parametros DQO, DQO/DBO, cor e turbidez. A redugdo da cor variou de 8,87% a 85,53%,
a reducao da DQO variou de 19,34% a 81,82% e a reducao da turbidez, de 4,35% a 72,6%,
conforme tempo de exposicao e efluente. A relagao DQO/DBO apresentou significativa re-
ducdo apds ozonizagao, a relagao inicial foi de 11,39, 5,67 € 9,76, sendo a final de 2,09, 3,31 e
4,04 apos 60 minutos de ozonizagao. Verificou-se que o melhor desempenho foi obtido em
pH alcalino e apos 15 minutos de ozonizagdao. Nenhuma reducao significativa foi observada
para o parametro lignina.

Palavras-chave: Efluente. Ozonizagao. Processos fisico-quimicos.
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Wastewater from pulp and paper mills constitules a major source of aquatic polution, con-
tain hish chemical oxygen demand (COD), Biochemical Oxygen Demand (BOD), color and
lignin content. So the search for alternative processes is needed to reduce the impacts of
these effluents into bodies receptores. This work aimed to characterize the effluent from
pulp and paper industry in the Midwest of Santa Catarina and evaluate the effect of ozona-
tion as alternative treatment. The effluent was characterized as COD, BOD, turbidity, color,
solids, nitrogen, phosphorus, temperature, pH and residual lignin. After the characterization,
the effluent was subjected to ozonation (200 mg/hour) for a period of 15, 30 and 60 minutes.
The analysis results show a great variation in the parameters evaluated, it was found that the
COD varied 1.906,6mg/L to 5.983,3mg/L, the BOD ranged from 177.96 to 625.33 The turbidi-
ty ranged from the 2.90NTU 5.21NTU, the color had change between 115 units/PtCo the 453
units/PtCo, the temperature ranged from 36 °C to 48 °C, pH 6.95 to 8.25. In ozonation tests
was a significant reduction of the COD parameter, COD / BOD, color and turbidity. The color
reduction ranged from 8.87% to 85.53% COD reduction ranged from 19.34% to 81.82% re-
duction in turbidity ranged from 4.35% to 72.6%, as time exposure and effluent. The relation
COD / BOD was significantly reduced after ozonation, the initial ratio was 11.39, 5.67 and
9.76, and the final 2.09, 3.31 and 4.04 after 60 minutes of ozonation. From the results it was
found that the best results were obtained at alkaline pH and after 15 minutes of ozonation.
No significant reduction was observed for the parameter lignin.

Keywords: Effluent ozonation. Physical and chemical processes.



Research and Development

TRATAMENTO DO EFLUENTE DE UMA INDUSTRIA DE SUCOS COM APLI-
CACAO DE COAGULANTE VEGETAL TANINO E PO DE CARVAO

BRANDELERQO?Y, E.; MENEZES? J. C. S. dos S.

1Universidade do Oeste de Santa Catarina (Unoesc). Farmacéutico. Mestrando do Programa
de Mestrado em Ciéncia e Biotecnologia. E-mail: ebrandelero@yahoo.com.br

2 Unoesc. Prof. Dr. do Programa de Mestrado em Ciéncia e Biotecnologia. E-mail: jean.mene-
zes@unoesc.edu.br

As indUstrias de sucos compdem um setor importante da economia do Oeste de Santa Ca-
tarina e sdo responsaveis por uma parcela significativa no consumo de agua. No entanto,
sao poucas as industrias que se preocupam em lancar seus efluentes de acordo com os
padroes de qualidade estabelecidos pelos 6érgaos ambientais. Portanto, no presente traba-
lho teve-se como objetivo estudar o tratamento do efluente gerado em uma industria de
sucos, utilizando um coagulante vegetal chamado tanino e o p6 de carvao mineral como
adsorvente em um processo de heteroagregacao. A dosagem dos reagentes foi otimizada
por meio de “Teste de Jarros” e, assim, o efluente bruto e o tratado foram avaliados pelos se-
guintes parametros: pH (Potencial Hidrogenionico), Fosforo total, Nitrogénio Total, Turbidez,
Demanda Quimica de Oxigénio (DQO) e (Demanda Bioquimica de Oxigénio (DBO). Como
resultados preliminares do efluente bruto e tratado foram obtidos, respectivamente: pH 2,85
e 6,35; Fésforo total 75,1 e <0,02 mg/L; Nitrogénio total 84 e 13,7 mg/L; Turbidez 457 e 5,72
NTU; DQO 757 e 68 mg/L; e DBO, 103 e 16 mg/L. Os resultados obtidos demonstram que o
efluente bruto da indUstria ndo atinge os padrdes fisico-quimicos exigidos pela legislacao,
devendo ser tratado para o lancamento no corpo hidrico receptor. A qualidade da agua do
efluente bruto e apos os processos de tratamento foi analisada quanto a sua média, desvio
padrdo, intervalo dos valores, nimero de ndao conformidades e capacidade (Cpk). As ana-
lises da capacidade dos processos feitas foram do tipo “menor € melhor”, aplicado quando
se tem uma especificagdo superior a ser atendida e a especificacao inferior é tanto melhor
quanto mais proximos forem de zero os resultados obtidos. O indice CpK foi utilizado para
avaliar a estabilidade e priorizar acbes de melhorias no processo, comprovando, assim, que
o tratamento € eficaz para atender a legislacao vigente.

Palavras-chave: Sucos. Efluentes. Adsorcao. Coagulacao. Floculagéo.
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Juice industries make up an important sector of the economy of Western Santa Catarina and
it is responsible for a significant portion of water consumption. However, few industries are
concerned to launch their effluents in accordance with the quality standards established by
environmental agencies. Therefore, this study aimed to study the treatment of wastewater
generated in a juice industry, using a vegetable coagulant called Tannin and the use of coal
powder as adsorbent in a process of hetero aggregation. The dosage of the reagent has
been optimized through “Pitchers Test” and thus the raw wastewater and the treated ones
were evaluated by the following parameters: pH (power of hydrogen), Total phosphorus,
Total Nitrogen, Turbidity, COD (Chemical Oxygen Demand) and BOD (Biochemical Oxygen
Demand). As preliminary results of raw and treated wastewater the following was obtained:
pH 2.85 and 6.35; Total phosphorus 75.1 and <0.02 mg/L; Total nitrogen 84 and 13.7 mg/L;
Turbidity 457 and 5.72 NTU; COD 757 and 68 mg/L; and BOD, 103 and 16 mg/L. The results
show that the raw wastewater does not reach the physical and chemical standards required
by law and should be treated before being released in the environment. The water quality of
the raw wastewater and after treatment processes were analyzed concerning their average,
standard deviation, range of values, number of non-conformities and capacity (Cpk). The
analysis of the ability of the processes were of the type “smaller is better”, applied when there
is a higher specification to be served and the lower specification is better when the results
are closer to zero. The CpK index was used to evaluate the stability and prioritize improve-
ment actions in the process, thus proving that the treatment is effective to meet the current
legislation.

Keywords: Juices. Effluents. Adsorption. Clotting. Flocculation.
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ACAO PROTETORA DO TROLOX CONTRA O DANO OXIDATIVO INDUZIDO
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O glifosato € um herbicida utilizado em varios tipos de culturas, considerado de baixa to-
xicidade, no entanto, os mecanismos de toxicidade das formula¢des ainda nao estdao bem
esclarecidos. O objetivo do estudo foi avaliar os efeitos do Trop® e glifosato sobre os para-
metros oxidativos, potencial genotdxico e fungao renal em animais submetidos ou nao ao
tratamento com vitamina E. Foram utilizados camundongos Swiss machos albinos, divididos
em nove grupos (n = 8): Controle (salina); glifosato (50 e 500 mg/kg); Trop® (50 e 500 mg/
kg); Glifosato + vitamina E (20 e 200 mg/kg); e Trop® + vitamina E (20 e 200 mg/kg). O tra-
tamento foi realizado em dose Unica via oral. Apds 48 horas, os animais foram sacrificados
e o sangue e o figado foram coletados. O potencial genotodxico foi avaliado pela técnica de
micronucleos; a peroxidagao lipidica, por meio das espécies reativas ao acido tiobarbiturico
(TBARS); a capacidade antioxidante, pela concentragdo de glutationa reduzida (GSH) e cata-
lase (CAT); e a fungao renal, por meio das dosagens de ureia e creatinina. Os resultados mos-
tram que nao houve um aumento no numero de micronucleos em eritrocitos de animais tra-
tados com glifosato ou Trop®, demonstrando, assim, que os danos ao DNA nao ocorreram
quando os animais foram tratados com o herbicida. No entanto, os parametros oxidativos
foram alterados; os niveis de TBARS e atividade da CAT tiveram um aumento significativo em
comparagao aos animais controle e redugao da GSH. Os valores de ureia e creatinina tiveram
um aumento significativo quando os animais foram tratados com as doses de 500mg/Kg, no
entanto, esses efeitos foram revertidos quando os animais foram tratados com combinagao
de vitamina E 200 mg/Kg. Os resultados mostram que uma exposi¢ao Unica ao glifosato
pode causar dano oxidativo hepatico e alteracao na fungao renal que pode ser revertido pela
administracao de anti-oxidantes, em particular a vitamina E.

Palavras-chave: Glifosato. Dano oxidativo. Potencial genotéxico. Avaliagao renal.
Financiadores: PIBIg/CNPq.
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Glyphosate is a herbicide used in various types of cultures, considered to have low toxicity,
however, the mechanisms of toxicity of the formulations are not well understood. The aim
of the study was to evaluate the effects of glyphosate on Trop® and oxidative parameters,
potential genotoxic and renal function in animals submitted or not to treatment with vita-
min E. Male albino Swiss mice were used, divided into nine groups (n= 8). The control group
(saline); Glyphosate (50 and 500mg/kg); Trop® (50 and 500mg/kg); Glyphosate + Vitamin
E (20 and 200 mg/kg); Trop® + Vitamin E (20 and 200 mg/kg). Treatment was performed
in a single oral dose. 48 hours after treatment the animals were sacrificed the blood and
liver were collected. The genotoxic potential was assessed by micronucleus technique. The
evaluation of lipid peroxidation was accomplished by determination of thiobarbituric acid
reactive species (TBARS). The antioxidant status was evaluated by concentration of reduced
glutathione (GSH) and the catalase (CAT) activity. The renal function was evaluated through
the urea and creatinine dosages. The results show that there wasn't increase in the number
of micronuclei in erythrocytes of the peripheral blood of animals treated with glyphosate or
Trop®, thus demonstrating that DNA damage has not occurred when animals were treated
with the herbicide. However, the oxidative parameters were altered; the levels of TBARS and
CAT activity had a significant increase compared to control animals and significantly reduced
GSH. The values of urea and creatinine were significantly higher when animals were treated
with doses of 500mg/Kg, however, these effects were reversed when the animals were trea-
ted with combination of vitamin E 200 mg/Kg. The results show that even a single exposure
to glyphosate may cause hepatic oxidative and renal damage which can be reversed by the
administration of antioxidants in particular vitamin E.

Keywords: Glyphosate. Oxidative damage, genotoxic potential. Renal evaluated.
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Momordica charantia L. € uma planta da familia das Cucurbitaceae, conhecida no Sul do
Brasil por Meldo-de-Sdo-Caetano, momérdica, meldo amargo ou maravilha. Os extratos ve-
getais tém sido utilizados na obtencao de compostos de ampla acao, e estudos sobre a
utilizacdo de Momordica tém identificado alguns fitoquimicos com propriedades biologicas
importantes no tratamento de diversas enfermidades e doencas. Estas indicam potencial
antimicrobiano, antimutagénico, antioxidante, antileucémico, antiviral, antidiabético, antitu-
mor, citotdxico, hipoglicémico, entre outros. Nesta pesquisa, avaliou-se a agdo de extratos
aquosos e hidroalcodlicos obtidos de folhas de M. charantia L. sobre a formacao in vitro de
biofilmes bacterianos, bem como sobre o potencial antimicrobiano a bactérias patogénicas.
Os extratos hidroalcoolicos (EH) foram obtidos a partir de etanol a 80% (1:20 ou 1:5) e os ex-
tratos aquosos (EA), com agua destilada a 100 °C. Os extratos aquosos foram concentrados
com acetato de etila ou com cloroférmio, ambos a 100%. A acgdo inibitoria dos extratos foi
avaliada por testes de difusdo em agar com os seguintes microorganismos indicadores: Lis-
teria monocytogenes, Pseudomonas aeruginosa, Staphylococcus aureus, Enterococcus faecalis
e Streptococcus mutans. Para a inducdo da formacdo de biofilmes em cubetas de acrilico fo-
ram utilizadas concentragdes (10° UFC/mL) de Streptococcus mutans ATCC 25175, Staphylo-
coccus epidermidis ATCC 12228 ou Enterococcus faecalis ATCC 29212. A acao dos extratos
sobre os biofilmes foi avaliada pela liberacao de células e medicao da densidade 6ptica (D.O
600nm). Os EH (1:5 e 1:20) concentrados em rotaevaporador foram inibitérios para todas as
espécies utilizadas. O EH teve uma média minima de halo de inibi¢do (13,59 mm@) maior do
que o EA (8,59 mm@). Tais resultados indicam que os extratos EH e EA obtidos de folhas de
Momordica charantia L. tém potencial de uso em formulagdes visando a inibicado da forma-
cao de biofilmes bacterianos.

Palavras-chave: Fitoquimicos. Potencial antimicrobiano. Biofilme bacteriano.
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Momordica charantia L. is a plant of the family Cucurbitaceae, known in southern Brazil by
melon-of-Saint-Caetano, Momordica, bitter melon or wonder. The plant extracts have been
used to obtain compounds of large spectrum of action, and studies on the use of Momor-
dica has identified certain phytochemicals with important biological properties in the treat-
ment of various diseases and illnesses. These indicate potential antimicrobial, antimutagenic,
antioxidant, antileukemic, antiviral, antidiabetic agent, antitumor, cytotoxic, hypoglycemic,
among others. In this research we evaluated the action of aqueous and hydroalcoholic ex-
tracts obtained from leaves of M. charantia L. on the in vitro formation of bacterial biofilms
as well as inhibition potential to pathogenic bacteria. The hydroalcoholic extracts (HE) were
obtained from ethanol 80% (1: 5 or 1:20), and aqueous extracts (AS) with distilled water at
100 ° C. The aqueous extracts were concentrated with ethyl acetate or chloroform, both
100%. The inhibitory action of the extracts was evaluated by agar diffusion test with each of
the following indicators microorganisms: Listeria monocytogenes, Pseudomonas aeruginosa,
Staphylococcus aureus, Enterococcus faecalis and Streptococcus mutans. For the induction of
biofilm formation in acrylic cuvettes were used concentrations (109 cfu / ml) of Streptococ-
cus mutans ATCC 25175, Staphylococcus epidermidis ATCC 12228 and Enterococcus faecalis
ATCC 29212. The action of the extracts on biofilm was assessed by release of cells and by
measuring the optical density (OD 600nm). EH (1: 5 and 1:20) were concentrated on rotae-
vaporator inhibitory used for all species. The HS had an average minimum inhibition halo
(13.59 mmol) of greater than EA (8.59 mmol). These results indicate that HS and EA extracts
obtained from leaves of Momordica charantia L. have potential use in formulations aimed at
inhibiting the formation of bacterial biofilms.

Keywords: Phytochemicals. Bacterial biofilm. Hydroalcoholic.
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O capim-limao, espécie Cymbopogoncitratus, familia das Poaceaeé, utilizada como planta
medicinal, tem efeito calmante, anti-inflamatorio, antibacteriano e é cultivado para produ-
cdo comercial de 6leo essencial, o Lemon Grass. De acordo com as novas tendéncias do
mercado, a tecnologia de bebidas representa um dos segmentos mais inovadores. Mas,
embora o capim-limdo seja conhecido como erva medicinal, pouco é utilizado na produ-
cao de bebidas. Nesse sentido, buscou-se desenvolver uma bebida gaseificada a partir de
capim-limao, diferenciada das similares, suave e com boa aceitagao. Foram utilizados dois
procedimentos para a elaboragao inicial da base de capim limao: (1) “suco” de capim limao
— CLT; (2) infusdo de capim limao — CLF. No preparado 1, folhas de capim-limao foram tritu-
radas e filtradas, separando-as do bagago. No preparado 2, fez-se uma infusao das folhas.
Em seguida, uma calda-base de agucar foi preparada com 55° Brix, com aquecimento a 85
°C/15min. Como aditivos foram utilizados o acido malico (INS 2296, acidulante), o acido ci-
trico (INS 330, acidulante), o acido ascérbico (INS 300, antioxidante) e o benzoato de sédio
(INS 212, conservante). Acrescentou-se agua gelada, resfriando-se até 0 °C. Fez-se a carbo-
natacdo por injecdao de CO, (6Kgf/cm?) sob baixa temperatura/1h e engarrafou-se. Foram
realizadas as analises fisico-quimicas e microbioldgicas e avaliacdo sensorial dos produtos.
Nos testes de aceitacao, para o produto CLT, dos 218 entrevistados, 46% dos homens e 44%
das mulheres indicaram “gostei muito”, e para o CLF, indicaram 33% e 48%, respectivamente.
O CLT (1) formou um dep0sito de residuos no fundo da garrafa e o produto CLF (2) seguiu
como preferido, sendo caracterizado como: acidez total 0,23g/100mL, densidade a 20 °C
1,055 g/mL, pH= 3,06, turbidez 2,53 EBC, auséncia de coliformes totais, bolores e leveduras.
Face a aceitacdo geral do produto, viabilidade técnica e qualidade, considera-se oportuna
uma avaliacdo de viabilidade econémica do produto com vistas a insercao deste no mercado
consumidor.

Palavras-chaves: Novo produto. Carbonatada. Capim-limao.
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The lemongrass specie Cymbopogoncitratus belongs to the Poaceae family and is used as
a medicinal plant; has calming effect, anti-inflammatory, antibacterial and it is used to cul-
tivate for commercial production of essential oil. According to the new market trends, the
liquor technology is one of the most innovative segments. But while lemon grass is known
as a medicinal herb the production of its beverage is not common. In this sense, we sought
to develop a carbonated beverage from lemon grass, differentiated from similars, and well
accepted. Two procedures were used for initial preparation of lemon grass basis: (1) “juice”
of lemongrass — CLT; (2) infusion of lemon — CLF. In preparation 1, leaves of lemon grass were
crushed and filtered, separating the pulp. In preparation 2, an infusion of the leaves was
made. Later, a sugar-based slurry was prepared with 55° Brix with heating at 85 °C/15min. As
additives were used malic acid (INS 2296, acidulant), citric acid (INS 330, acidulant), ascorbic
acid (INS 300, antioxidant), and sodium benzoate (INS 212, preservative). After was added
ice water cooling up to 0 °C. The carbonation injection with CO2 (6 Kgf / cm2) was made
under low temperature/1h and after, bottling up. We did the analysis physico-chemical, mi-
crobiological and sensory. In acceptance testing, for the CLT product of the 218 respondents,
46% of men and 44% of women indicated “liked” and for the CLF indicated 33% and 48%
respectively. As the CLT (1) formed a waste deposit in the bottle, the CLF product (2) followed
as the preferred and was characterized as: total acidity 0,23g/100ml, density at 20 °C 1.055
g/mL, pH = 3.06, 2.53 EBC turbidity, absence of total coliforms and molds and yeast. Given
the general acceptance of the product, technical feasibility and quality, it is considered timely
economic feasibility assessment of the product with view to the inclusion of the same in the
consumer market.

Keywords: New product. Carbonated. Lemon grass.
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Hortalicas fazem parte de uma dieta saudavel associada a medidas de prevencao de doen-
cas cronicas ou cardiovasculares. Entretanto, a producao e o preparo desses vegetais para
o0 consumo envolvem etapas que agregam risco a saude do consumidor. Nesta pesquisa,
avaliou-se a qualidade higiénica e sanitaria desses vegetais minimamente processados, con-
tribuindo com dados de interesse a Vigilancia Sanitaria e a Saude Publica. Hortaligas das
espécies Lactuca sativa e L. cichoraceae (alface), Nasturtium officinale (agrido), Eruca sativa
(rdcula) e Chicorium indivia (chicoria) foram analisadas quanto a presenca de coliformes
totais e fecais e de enteroparasitas (protozoarios e helmintos). As hortalicas (N=24) foram
obtidas de supermercados em municipio do Meio-Oeste de Santa Catarina. As analises bac-
teriologicas das aguas utilizadas nas lavagens das hortalicas foram realizadas com base no
método do substrato cromogénico e pelo Numero Mais Provavel do grupo Coliformes a 35
°C (totais), Coliformes fecais e Escherichia coli. Para as analises parasitologicas utilizou-se a
técnica de sedimentacdo espontanea de Hoffman, observando-se ovos leves e pesados e
helmintos e cistos de protozoarios. Em todas as analises das aguas de lavagem das hortali-
cas foram detectados coliformes totais e fecais e nematodas e protozoas de vida livre, exceto
para aquelas da ultima lavagem. Concluiu-se que o processo de lavagem em agua corrente e
sem a adigao de cloro ativo nao foi eficiente para reduzir a carga microbiana nas hortalicas.
Portanto, medidas educativas mais intensivas por parte da Vigilancia Sanitaria visando me-
lhores praticas de higiene podem minimizar o risco de doengas transmitidas por alimentos.
Palavras-chave: Hortalicas. Enteroparasitas. Saude Publica. Qualidade Higiénica.
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Vegetables are part of a healthy diet associated with prevention of chronic or cardiovascular
diseases. However, the production and preparation of these vegetables for consumption can
involve steps that add risk to consumer health. The research evaluated the hygienic and sa-
nitary quality of leafy vegetables, contributing to data that are of interest to the Health Sur-
veillance and Public Health. In this research were utilized the species Lactuca sativa and L. ci-
choraceae (lettuce), Nasturtium officinale (watercress), Eruca sativa (arugula), and Chicorium
indivia (chicory). The vegetables were analyzed for the presence of total and fecal coliforms
and also of intestinal parasites (protozoa and helminths).The vegetable samples (N=24) were
obtained in supermarkets from a city in the Midwest of Santa Catarina. Bacteriological analy-
zes of water samples used in the washing of the vegetables were carried out based on the
method of chromogenic substrate and by the Most Probable Number of coliform group at
35°C (total) and fecal coliforms, and Escherichia coli. For the parasitological analysis we used
the spontaneous sedimentation technique of Hoffman by observing the occurrence of light
and heavy helminth eggs, and protozoan cysts. In all analyzes were detected total and fecal
coliforms, nematodes and free-living protozoa, except for the last wash. We concluded that
the wash process with tap water and no active chlorine was not efficient to reduce the load of
microorganisms of the leafy vegetables. Therefore, intensive educational measures by health
authorities, aiming good hygiene practices can contribute to reduce the risk of foodborne
diseases.

Keywords: Vegetables. Intestinal parasites. Public Health. Hygienic quality.
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A ozondlise é uma eficiente forma de oxidacdo de compostos altamente recalcitrantes,
como as biomassas lignocelulésicas, sem o emprego de alta temperatura e pressdo ou rea-
gentes quimicos. Em bagago de cana-de-agucar, o O, reage preferencialmente com a lig-
nina, promovendo a deslignificagdo de 50% ou mais do conteudo inicial. Por outro lado,
compostos fendlicos residuarios permanecem aderidos a biomassa e podem exercer efeito
inibitério sobre enzimas e leveduras. Neste estudo, avaliou-se o desenvolvimento celular de
trés leveduras industriais em meio hidrolisado enzimaticamente a partir de bagaco pré-tra-
tado por ozondlise. As linhagens de Saccharomyces cerevisiae JP-1, CAT-1 e PEDRA-2 foram
igualmente inoculadas (densidade Optica inicial entre 0,060-0,100 em A= 630nm) em meio
hidrolisado e sintético em ensaio de microplaca com 96 pogos, composta por 225 pL de
meio e 25 pL de indculo em cada pogo. O meio hidrolisado era composto por (g L?): glicose
(15,3), frutose (3,0) e outros carboidratos fermentesciveis (1,7); enquanto o meio sintético foi
formulado com 20,0 g L! de sacarose. O crescimento celular foi acompanhado durante 26
horas a 32 °C pela medida da densidade 6ptica (A= 630 nm) a cada 2 horas. Durante a fase
exponencial (12 horas), as trés leveduras apresentaram dificuldade de crescimento no meio
hidrolisado, com niveis de inibicao de 83,2%, 65,3% e 54,5% para CAT-1, PEDRA-2 e JP-1,
respectivamente. O mesmo perfil inibitério parcial foi observado nas horas subsequentes. A
levedura PEDRA-2 foi a que atingiu a maior concentracao celular no meio hidrolisado, apés
26 horas de crescimento. Dessa maneira, conclui-se que o meio hidrolisado proveniente de
ozondlise é fermentescivel, porém, exerce forte efeito inibitorio sobre as leveduras, tornando
o processo fermentativo dificultoso. Sugere-se a remocao dos compostos toxicos da bio-
massa, ou a adaptacao de leveduras para maior tolerancia aos compostos fendlicos presen-
tes em meios lignocelulésicos.

Palavras-chave: Bioetanol. Biomassa. Ozonio. Lignocelulose. Bagago. Cana-de-aguUcar.
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Ozonolysis is an efficient way to oxide highly recalcitrant compounds, such as lignocelullosic
biomass, without using temperature and pressure or chemical reagents. In sugarcane ba-
gasse, O, reacts preferentially with the lignin fraction, promoting its delignification at 50%
or more. On the other hand, residual phenolic compounds remain on biomass and can pro-
mote inhibitory effects into enzymes and yeasts. Our study evaluated the cellular growth of
three industrial yeasts in hydrolyzate medium obtained after enzymatic action in sugarcane
bagasse pretreated with ozone. Saccharomyces cerevisiae JP-1, CAT-1 and PEDRA-2 strains
were inoculated (standardized initial concentrationbetween0.060-0.100at A= 630nm) both
in hydrolyzated and synthetic medium into a 96-well microplate assay, using 225 pL of medi-
um and 25 uL of inoculum in each one. The hydrolysated medium was composed by (g L?):
glucose (15.3), fructose (3.0) and other reducing sugars (1.7); whereas synthetic medium was
prepared with 20.0 g L of sucrose. The celular growth in both was monitored for 26 hours
at 32 °C through optical density reads (A= 630 nm) performed every 2 hours. During the log
phase (12 hours), all of yeasts showed limited growth in hydrolysated medium. The inhib-
itory rates were 83.2%, 65.3% and 54.5% to CAT-1, PEDRA-2 and JP-1, respectively. In the
next hours, similar profiles of partial inhibition were observed. The yeast PEDRA-2 was that
one presented the highest growth in 26 hours in hydrolyzate medium. Thereby, we can see
that the hydrolyzate medium from ozone is fermentable, but has strong inhibitory effects
on yeasts, making the process infeasable. Thus, the toxic compounds need to be removed,
or the yeasts need to be adapted to get tolerance in phenolic compounds presents in lig-
nocelullosic products.

Keywords: Bioethanol. Biomass. Ozone. Lignocelullose. Bagasse. Sugarcane.
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A cromatografia liquida (Liquid chromatography, LC) acoplada a espectrometria de massas
(mass spectrometry, MS) é a ferramenta mais poderosa comumente utilizada no monito-
ramento de residuos de pesticidas em alimentos, entre outras aplicacdes. Neste estudo,
utilizou-se a técnica LC-MS/MS para o desenvolvimento e a validacdao de um método para
a quantificacdo de multipesticidas em suco de uva. Os métodos de preparo das amostras,
AOAC Official Method 2007.01 e Standard Method EN 15662 foram comparados e ambos os
testes apresentaram resultados estaticamente equivalentes para amostras fortificadas a 3
ppm. Entre os parametros de validagdo, o efeito matriz foi testado para 26 pesticidas (Acefa-
to, Clorpirifos, Dimetoato, Trifloxistrobina, Carbofurano, Azoxistrobina, Bifentrina, Boscalida,
Cimoxanil, Clotianidina, Difenoconazol, Diurom, Famoxadona, Fenamidona, Fenarimol, Imi-
dacloprido, Indoxacarbe, Iprovalicarbe, Metalaxil, Tebuconazol, Tetraconazol, Tiametoxam,
Triadimefom, Triadimenol, Deltametrina e Carbosulfano) comparando solugdes padrao e ex-
trato de amostra branca fortificado a 2 ppm; nenhum efeito matriz foi observado. O LMR
aceitavel estabelecido no Brasil para cada analito foi considerado para a construcdo das
curvas de calibracdo. A 0.005 ppm, as médias da recuperacao e do desvio padrao relativo
foram 101% e 16%, respectivamente. A 2 ppm, as médias da recuperacao e do desvio padrdo
relativo foram 112% e 11%, respectivamente. A repetitividade foi testada em trés concen-
tracdes, 0,005 ppm, 0,1 ppm e 2 ppm, e as médias de coeficientes de variagdo foram 16,4%,
20,7% e 10,8%, respectivamente. A precisao intermediaria foi testada em trés concentragdes,
0,005 ppm, 0,1 ppm e 2 ppm, e as médias de coeficientes de variacao foram 14,5%, 20,3% e
11,4%. Os limites de quantificacdo foram determinados como o ponto mais baixo da curva,
no qual a média da recuperacao ficou em 93%. Deltametrina e Carbosufano foram excluidos
do método por apresentarem recuperagdes inaceitaveis.

Palavras-chave: Multi pesticidas. Bebida. Espectrometria de Massa.
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Liquid chromatography (LC) coupled to mass spectrometry (MS) serve as the most powerful
analytical tool commonly used to monitor pesticide residues in food, among other appli-
cations. In this study, we used a LC-MS / MS technique for development and validation of
a method for quantifying multipesticidas in grape juice. The methods of preparation of the
samples, AOAC Official Method 2007.01 and Standard Method EN 15662 were compared
and both tests showed statistically equivalent results for samples spiked to 3 ppm. Among
the validation parameters the effect matrix was tested for 26 pesticides, (Acephate, Chlorpyri-
fos, Dimethoate, Trifloxystrobin, Carbofuran, Azoxystrobin, Bifenthrin, Boscalida, Cymoxanil,
Clothianidin, Difenoconazole, diuron, Famoxadone, Fenamidone, Fenarimol, Imidacloprid,
Indoxacarb, Iprovalicarb, Metalaxyl, Tebuconazole, Tetraconazole, Thiamethoxam, Triadime-
fom, Triadimenol, Deltamethrin, Carbosulfan) comparing standard solutions and the white
sample extract fortified 2ppm, no matrix effect has been observed. The acceptable MRL in
Brazil for each analyte was considered for the construction of calibration curves. The 0005
ppm, the average recovery and relative standard deviation were 101% and 16%, respectively.
The 2 ppm, the average recovery and relative standard deviation were 112% and 11%, res-
pectively. The repeatability was tested in three concentrations 0,005ppm, 0,1ppm and 2ppm,
the average coefficients of variation were 16.4%, 20.7% and 10.8%, respectively. Intermediate
precision was tested in three concentrations 0,005ppm, 0,1ppm and 2ppm, the average coe-
fficients of variation were 14.5%, 20.3% and 11.4%, respectively. The limits of quantification
(LOQs) were defined as the lowest calibration level, where the average of recoveries, at the
LOQs, was 93%. Deltamethrin and Carbosufano were excluded from the method for presen-
ting unacceptable recoveries.

Keywords: Multi pesticides. Drinks. Mass Spectrometry.
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As acoes fisiologicas da whey protein (WP) englobam: controle da ingestao alimentar, efeito
insulinotropico e reducao da glicose. O consumo de proteinas pode melhorar o perfil gli-
cémico de pacientes saudaveis e diabéticos do tipo 2, além de diminuir o ganho de peso
corporal. Com este estudo, objetivou-se investigar os efeitos metabolicos da adicao de WP
a dieta de roedores sedentarios. Foram utilizados 18 ratos Wistar machos (80 dias) dividi-
dos aleatoriamente em trés grupos: nao suplementados (NS) (n=10), suplementados com
proteinas (SP) (n=5) e suplementados com dieta hipercalérica (SH) (n=5). Os animais do
grupo SP receberam acréscimo de 10% de WP na dieta padrao ofertada através de pellets e
o grupo SH recebeu dieta hipercalérica. Os animais do grupo NS foram tratados com ragao
padrdo para roedores. As dietas foram ofertadas ad libtum durante 8 semanas. Antes e apos,
foram realizadas dosagens bioquimicas da glicemia, colesterol e suas fracdes, triglicerideos,
ureia e creatina. Esses parametros foram realizados no equipamento Analisador A25 da Bio
Systems pelo método colorimétrico. Foram analisados, ainda, o peso, o Indice de Lee e a
pesagem da gordura visceral. Os resultados obtidos mostram que o peso corporal e o Indice
de Lee apresentam aumento significativo nos grupos SH e NS quando comparados ao inicio
do experimento (p< 0,05). Nao houve diferenca significativa entre os grupos quanto ao peso
e ao Indice de Lee (p>0,05). Os valores de glicose, colesterol total, HDL e LDL colesterol e
gordura visceral ndo obtiveram alteragdes significativas quando comparados ao inicio do
tratamento e entre os grupos apos o tratamento (p> 0,05). Os dados deste estudo sugerem
que a ingestado diaria de 10% de WP durante 8 semanas promove controle do peso corporal,
mas nao altera o perfil lipidico e glicémico, além de nao desencadear comprometimento da
funcao renal de roedores sedentarios.

Palavras-chave: Whey Protein. Glicemia. Diabetes. Obesidade.
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The physiological actions of whey protein (WP) include: control of food intake, insulinotropic
effect and reduction glucose. The protein intake may improve glycemic profile of healthy
and type 2 diabetic patients and decrease body weight gain. This study aimed to investigate
the metabolic effects of adding (WP) to diet of sedentary rodents. 18 male Wistar rats were
used (80 days) and divided at randon into three groups: Not Supplemented with Protein (NS)
(n=10), Supplemented with Protein (SP) (n=5), Supplemented with Hypercalorical diet (SH)
(n=5). The animals of the SP group received 10% increase of WP on the standard diet throu-
gh pellets, while the animals of the NS group were treated with standard rodent chow. Diets
were offered ad libtum for 8 weeks were performed biochemical measurements of blood
glucose, cholesterol and its fractions, triglycerides, urea, creatine were made in equipment
Analyzer A25 of BioSystems by colorimetric method. Were also analyzed, weight conference,
Lee Index and weight of visceral fat. The values obtained from the analyzes showed that the
body weight index and Lee have significant increase in HS and NS group when compared
to the beginning of the experiment (p<0.05). There was no significant difference between
groups in weight gain Lee Index (p> 0.05). The levels of glucose, total cholesterol, HDL and
LDL cholesterol and visceral fat were no significant changes when comparing with the start
of the treatment and between the groups after treatment (P>0.05). Data from this study su-
ggest that the daily intake of 10% of whey protein for 8 weeks promotes weight control but
does not alter the lipid and glycemic profile and shows impaired renal function of sedentary
rodents.

Keywords: Whey Protein. Glycemia. Diabetes. Obesity.
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A Garcinia achachairu é popularmente conhecida como “"achachairu”, é utilizada na medi-
cina popular boliviana para o tratamento de gastrite, reumatismo e inflamacdes. Apesar do
seu uso terapéutico generalizado, ha auséncia de dados sobre os seus efeitos bioldgicos,
principalmente sobre a pressdo arterial “in vivo". No presente estudo, foi avaliado o efeito
do extrato bruto metandlico (MeOH), fragdes e subfracdes da G. achachairu sobre a pressao
arterial de ratos anestesiados. Protocolo 1: O MeOH foi administrado por via oral, na dose
de 300 mg/kg. Apds 20 min, os animais foram preparados para registro da pressao arterial
média (PAM). Protocolo 2: Os animais foram preparados para o registro PAM. Apos a esta-
bilizagdo da pressao arterial, os ratos receberam trés doses consecutivas das fragdes acetato
de etila (AE), butanol (BuOH) e diclorometano (DC), nas doses de 3, 10 e 30 mg/kg, i.v. As
subfragdes foram administradas nas doses de 0,1, 0,3 e 1 mg/kg, i.v. Apds a administragdo
da fracao AE, os animais receberam L-NAME (20 mg/kg, sc), um inibidor ndo especifico da
sintese do 6xido nitrico, para verificar o possivel mecanismo de acao. Os resultados mostra-
ram que o MeOH reduziu a PAM em cerca de 15 mm Hg (92,3 + 7,4 mmHg) se comparados
aos animais nao tratados (107,7 + 8,7 mmHg). A fracdo AE apresentou uma reduc¢do na
PAM, dependente da dose. No entanto, BUuOH e DC foram menos eficazes do que a AE. A
epicatequina, um composto isolado, ndo alterou a pressao arterial. Apos a administragao de
L-NAME, o efeito vasodilatador da fracdo AE foi bloqueado. As analises dos dados sugerem
que uma Unica administrag@o oral do extrato G. achachairu reduziu a PAM. A fragdo AE foi
mais eficaz do que as fragdes BUOH e DC. Os resultados mostraram que o L-NAME bloqueou
parcialmente o efeito vasodilatador da fracao AE. Portanto, a capacidade da fracao AE em re-
duzir a pressao arterial € explicada, em parte, por um aumento da produgdo de éxido nitrico.
Palavras-chave: Garcinia achachairu. Pressao arterial. Plantas medicinais.
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Garcinia achachairu is popularly known as “achachairu”, it is used in Bolivian folk medicine
for treatment of gastritis, rheumatism and inflammation. Despite its widespread therapeutic
used, there is a lack of data regarding its biological effects, mainly on the blood pressure
“in vivo”. In the present study we evaluated the effect of methanolic crude extract (MeOH),
fractions and subfractions of G. achachairu on the blood pressure of anesthetized rats. Pro-
tocol 1 - The MeOH was administered by oral route, at dose of 300 mg/kg. After 20 min, the
animals were prepared to recording the mean arterial pressure (MAP). Protocol 2 - Animals
were prepared to measure MAP. After blood pressure stabilization, rats received three con-
secutive doses of Ethyl Acetate (EA), Butanol (BuOH) and Dichloromethane (DC) fractions,
in the doses of 3, 10 and 30 mg/kg, i.v. Subfractions were administered in the doses of 0,1;
0,3 e 1 mg/kg, i.v. After EA fraction injection, animals received L-NAME (20 mg/kg, s.c.), an
unspecific inhibitor of nitric oxide synthase, to verify the possible action mechanism. The re-
sults showed that MeOH reduced MAP about 15 mmHg (92.3 + 7.4 mmHg) if compared with
non-treated animals (107.7 + 8.7 mmHgq). EA fraction presented reduction in the MAP of do-
se-dependent manner. However, BUOH and DC were less effective than EA. Epicatechin, one
isolated compound, did not alter blood pressure. After the administration of L-NAME, the
vasodilator effect the fraction EA was blocked. The analyses of the data suggest that a single
oral administration of G. achachairu extract reduces the MAP. The EA was more effective than
BuOH and DC fractions. Our results showed that L-NAME blocked partially the vasodilator
effect of EA. Therefore, the capacity of EA fraction reduces blood pressure is explained, in
part, by increase of nitric oxide production.
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O acido galico e seus derivados possuem excelente atividade antioxidante, anti-obesidade,
anti-asmatica e anti-cancerigena. Desde que a hepatotoxicidade induzida por CCl, é causada
principalmente por seus metabdlitos reativos, com o presente estudo, objetivou-se avaliar o
efeito hepatoprotetor do acido galico (GA) e dodecil galato (DGA) em lesdes hepaticas indu-
zidas pelo CCl, em ratos. Foram utilizados 36 ratos Wistar machos divididos em seis grupos.
Os ratos do grupo I (controle) receberam apenas veiculos (1 mL/kg de DMSO 1% e azeite (3
mL/kg)), ja os ratos dos grupos IL, III, IV, V e VI foram tratados com CCl, (30% em ¢éleo de oliva,
3 mL/ kg) por via intraperitoneal duas vezes por semana durante quatro semanas. O GA e o
DGA nas doses de 50 e 100 mg/kg foram administrados intragastricamente 30 minutos antes
do tratamento com CCl, aos grupos III, IV, V e VI, respectivamente. O efeito protetor de GA e
DGA foi avaliado pela determinacao do nivel sérico das enzimas hepaticas, bilirrubina total e
perfil lipidico, e por meio da investigacdo das enzimas antioxidantes e do gene p53 (RT-PCR)
no tecido hepatico. O exame histopatolégico do figado foi também realizado. O GA e o DGA
mostraram protecao significativa com reducdo nos niveis séricos das enzimas ALT e AST e da
concentragao de bilirrubina total; observou-se também uma reducao significativa na peroxi-
dacao lipidica hepatica e um aumento nos niveis de glutationa. Além disso, verificou-se uma
reducdo nas enzimas antioxidantes hepaticas: catalase, glutationa peroxidase, glutationa-S-
-transferase e glutationa redutase. Os dados histolégicos revelaram uma diminuicdo na pro-
gressao da fibrose hepatica nos animais tratados com GA e DGA. Estes resultados indicam que
a DGA e GA promovem um aumento da expressao do gene p53, o que induz uma regulagao
das enzimas antioxidantes, sugerindo um efeito pré-oxidativo do GA e DGA que parece ser
seletiva para hepatocitos danificados. Assim, estes resultados sugerem que a GA e DGA tem o
potencial para prevenir a fibrose hepatica induzida pelo tetracloreto de carbono.
Palavras-chaves: Enzimas antioxidantes. Hepatotoxicidade. Gene p53.
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The gallic acid and its derivatives have excellent antioxidant, anti-obesity, anti-asthmatic
and anti-carcinogenic activity. Since the hepatotoxicity induced by CCl4 is mainly caused by
their reactive metabolite, this study aimed to evaluate the hepatoprotective effect of gallic
acid (GA) and dodecyl gallate (DGA) on liver injury induced by CCl4 in rats. Thirty-six male
Wistar rats divided into six groups were used.The mice of group I (control) received only
vehicle (1 ml/kg of 1% DMSO and olive oil (3 ml/kg)), group 11, 111, IV, V and VI were treated
with CCl4 (30% in olive oil, 3 ml/kg) intraperitoneally twice a week for four weeks. The DGA
and GA in doses of 50 and 100 mg/kg were administered intragastrically 30 minutes before
treatment with CCl4 to Groups III, IV, V and VI, respectively.The protective effect of GA and
DGA was evaluated by determining the serum levels of liver enzymes, total bilirubin, lipid
profile, and through the research of antioxidant enzymes and gene p53 (RT-PCR) in liver tis-
sue. Histopathological examination of liver was performed as well. The GA and DGA showed
significant protection with reduced serum levels of the enzymes ALT and AST, and total
bilirubin concentration, it was also observed a significant reduction in hepatic lipid peroxi-
dation and an increase in glutathione levels. Moreover, there was a reduction in antioxidant
liver enzymes; catalase, glutathione peroxidase, glutathione-S-transferase, and glutathione
reductase. The histological data showed a decrease in the progression of hepatic fibrosis in
animals treated with GA and DGA. These results indicate that the DGA and GA promote an
increase in the expression of p53 gene, which induces the regulation of antioxidant enzymes,
suggesting a pro-oxidative effect of GA and DGA, which seems to be selective for damaged
hepatocytes.Thus, these results suggest that GA and DGA have the potential to prevent liver
fibrosis induced by carbon tetrachloride.

Keywords: Antioxidant enzymes. Hepatotoxicity. p53 gene.
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A cultura de meristemas é uma técnica eficiente para o estabelecimento in vitro de materiais
livres de virus, pois o tecido meristematico utilizado, por ser juvenil, é praticamente isento de
patdgenos. Nessa etapa sao comuns contaminacdes fungicas e bacterianas, e a adi¢do de bio-
cidas ao meio de cultura pode otimizar esse processo. Objetivou-se, com este estudo, verificar
a influéncia de duas doses do biocida Plant Preservation Mixture (PPM™) no meio de cultura
para duas cultivares de morangueiro. Os tecidos foram desinfetados em camara de fluxo lami-
nar, em alcool 70%, por 30 segundos, e em hipoclorito de sddio (2,5% de cloro ativo) adicio-
nado de duas gotas de Tween 20, durante 15 minutos. Posteriormente, foram inoculados em
meio de cultura KNOP, com 0,1 mg.L™* BAP, 0,01 mg.L™* AIB, 0,1 mg.L"GA,, 25 g.L"! sacarose e 6
g.L* agar e permaneceram no escuro por um periodo de trés dias para reducao dos indices de
oxidagao in vitro. Os tratamentos foram distinguidos de acordo com a presenca e a auséncia
de PPM no meio de cultura (0 e 2 mg.L?) e duas cultivares de morangueiro: Albion e Pircinque,
em esquema fatorial 2 x 2 em delineamento inteiramente casualizado com trés repeticdes de
20 tubos de ensaio cada. Os dados foram submetidos a analise de variancia e as médias com-
paradas pelo teste de Tukey a 5% de probabilidade de erro. Houve diferenga estatistica para
as concentracoes de PPM na ocorréncia de bactérias, em que, na dose de 2 mg.L?, promoveu
menores indices de contaminacdes. Em relacao ao estabelecimento dos meristemas, ocorreu
interacao entre os fatores, e em ambas cultivares, a concentracao de 2 mg.L* de PPM foi mais
eficiente. Conclui-se, assim, que a presenca de 2 mg.L ! do biocida PPM™ favorece o desenvol-
vimento de meristemas de morangueiros in vitro.

Palavras-chave: Fragaria sp. Pequenas Frutas. Micropropagacao. Biocida.
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Meristem culture is an efficient technique for in vitro establishment of virus-free materials,
used for the meristematic tissue, to be juvenile, it is substantially free of pathogens. At this
stage are common bacterial and fungal contamination and the biocide addition to the cultu-
re medium, can optimize this process. The aim of this study was to investigate the influence
of two biocide doses Plant Preservation Mixture (PPM™) in the culture medium for two va-
rieties of strawberry. Tissues were disinfected in a laminar flow hood, in 70% alcohol for 30
seconds and sodium hypochlorite (2.5% active chlorine), added with two drops of Tween 20
for 15 minutes. Later they were inoculated in KNOP culture with 0.1 mg.L* BAP; 0.01 mg.L™
IBA; 0.1 mg.L"* GA;; 25 g.L " sucrose and 6 g.L™* agar and kept in the dark for a period of three
days to reduce oxidation rates in vitro. The treatments were distinguished by the presence
and absence of the PPM™ medium (0 and 2mg.L?) and two strawberry cultivars Albion and
Pircinque, factorial 2 x 2 in a randomized design with three replications of twenty test tubes
each. Data were subjected to analysis of variance and means compared by Tukey test at 5%
error probability. Was no statistical difference for the PPM concentrations in the occurrence
of bacteria, where the dose of 2 mg.L?, promoted lower levels of contamination. Regarding
the establishment of meristems, was interaction between factors, and in both cultivars, the
concentration of 2 mg.L'* PPM™ was more efficient. It is therefore concluded that the pre-
sence of 2 mg.L*PPM™ favors the development of biocidal meristems of strawberry in vitro.
Keywords: Fragaria sp. Small fruits. Micropropagation. Biocide.
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O Goji Berry (Lycium barbarum L.) € uma pequena fruta vermelha amplamente consumida
no mundo. Possui propriedades medicinais benéficas, vitaminas do complexo B, acido ascor-
bico, carotendides e polifendis. Diante dessa importancia comercial, a propagacao in vitro
dela é fundamental para a obtencédo de mudas de qualidade. O objetivo deste trabalho foi
avaliar a influéncia de quatro doses de acido gibereélico (GA,) na germinacdo de sementes de
Goji Berry. As sementes foram desinfestadas em camara de fluxo laminar, imersas em alcool
70%, agitadas por 30 segundos, e posteriormente em hipoclorito de sédio, em concentra-
cao de 2,5% de cloro ativo, adicionado de duas gotas de Tween 20, durante 15 minutos.
Na sequéncia, as sementes foram colocadas em tubos de ensaio, contendo 7 mL dos sais
e vitaminas do meio de cultura MS, tendo como tratamentos as doses 0 mg.L?, 0,2 mg.L?,
0,4 mg.L* e 0,6 mg.L* de acido giberélico, todas adicionadas de 100 mg.L"* mio-inositol e
30 mg.L* sacarose. O pH foi ajustado em 5,8 antes da inclusdo do agar, na concentracao de
6,5 mg.L? e, posteriormente, foram autoclavadas a 121 °C e 1,5 atm, durante 20 minutos. Em
seguida, as sementes foram mantidas em sala de crescimento, em condi¢Ges controladas de
27 pmol.m 251 de intensidade luminosa, temperatura de 25 + 2 °C e fotoperiodo de 16 horas.
O delineamento experimental foi inteiramente casualizado e os dados submetidos a analise
de variancia e as médias dos tratamentos pelo teste de Tukey a 5%, por meio do programa
WinStat. Os valores provenientes de contagem foram transformados pela raiz quadrada de
x+0,5, em que x € a média obtida de cada variavel. Conclui-se que as doses utilizadas de
acido giberélico ndo influenciam a germinacao das sementes, obtendo um alto indice de
germinacao in vitro para os tratamentos. Nao houve diferenca para as variaveis germinagao
de sementes, contaminacao fungica e bacteriana.

Palavras-chave: Lycium barbarum L. micropropagacao. Meio de Cultura. Pequenas frutas.
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The Goji berry (Lycium barbarum L.) is a small red fruit widely consumed in the world. It has
beneficial medicinal properties, B vitamins, ascorbic acid, carotenoids and polyphenols. Fa-
ced with this commercial importance in vitro propagation it is critical to obtaining quality
seedlings. The objective of this study was to evaluate the influence of four doses of gibberellic
acid (GA 3) in Goji Berry seed germination. The seeds were sterilized laminar flow chamber,
immersed in 70% ethanol, stirred for 30 seconds, and then sodium hypochlorite in a concen-
tration of 2.5% active chlorine added two drops of Tween 20 for 15 minutes . Subsequently,
the seeds were placed in test tubes containing 7 mL of the salts and vitamins of MS medium,
with the treatment doses 0 mg.L-1, 0.2 mg I-1, 0.4 mg. L-1 and 0.6 mg |-1 gibberellic acid,
all added 100 mg L-1 mio-inositol and 30 mg I-1 sucrose. The pH was adjusted to 5.8 before
the inclusion of agar at a concentration of 6.5 mg I-1, and then were autoclaved at 121 ° C
and 1.5 atm for 20 minutes. Then the seeds were kept in a growth chamber under controlled
conditions of 27 umol.m-2.s-1 light intensity, temperature of 25 + 2 ° C and photoperiod of
16 hours. The experimental design was completely randomized and the data submitted to
analysis of variance and treatment means the 5% Tukey test through Winstat program. The
values resulting counts were transformed by the square root of x + 0.5 wherein x is the mean
of each variable. It is concluded that the doses used gibberellic acid does not affect seed
germination, getting a high in vitro germination rate for treatments. There was no difference
for the variables germination, fungal and bacterial contamination.

Keywords: Lycium barbarum L. Micropropagation. Culture Medium. Small fruits.
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O baru é uma espécie que apresenta um cultivo muito promissor, pois pode ser usada para
diversos fins, destacando-se o uso na alimentagdo, como planta medicinal, na inddstria ma-
deireira, na arquitetura paisagistica e na recuperacao de areas degradadas. A definicao da
forma de reproducao das espécies € uma preocupacao basica no cultivo de plantas. Rela-
tivamente as plantas frutiferas do Cerrado, ha poucas informacdes, sendo estas restritas a
algumas espécies. A producao de mudas de baru tem sido limitada, tanto por meio da pro-
pagacao sexuada (via sementes) quanto da assexuada. Dessa forma, a técnica do cultivo in
vitro representa uma importante alternativa para a produgao de mudas e conservagao desse
recurso genético, com destaque para a micropropagacao, que permite obter plantas com
caracteristicas genéticas idénticas, em larga escala e em curto espago de tempo. Com este
trabalho, objetivou-se avaliar a germinacao e o indice de velocidade de germinagao (IVG) de
sementes de baru, semeadas em diferentes meios de cultura, sendo eles: Murashige & Skoog
(MS) e Wood Plant Medium (WPM) solidificados com agar, contendo duas concentragdes de
sais (100% e 50%), com ou sem adicao de sacarose. Os frascos foram mantidos a uma tem-
peratura de 25 + 2 °C, fotoperiodo de 16 horas e irradiancia de fotons de 43 pmol m=2 s,
As sementes foram avaliadas por meio dos testes de porcentagem de germinacao e indice
de velocidade de germinacao. O delineamento foi inteiramente casualizado com trés repe-
ticoes de 10 sementes cada. O meio de cultura mais eficiente para a germinacao in vitro de
sementes de baru foi o MS sem sacarose, propiciando 30% de germinagao e IVG de 0,476.
Palavras-chave: Biotecnologia. Micropropagacao. Cerrado.
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The baru is a species very promising because it can be used for various purposes, highligh-
ting the use in food, as a medicinal plant, in the timber industry, in landscape architecture
and degraded areas recovery. The definition of the form of reproduction of the species is a
primary concern for development plants. With regard to fruit plants of the Cerrado, there
is little information, which are restricted to a few species. The production of baru seedlings
has been limited, either through sexual or asexual propagation. Thus, the in vitro cultivation
technique represents an important alternative for the production of seedlings and conserva-
tion of this genetic resource, especially for micropropagation, which allows to obtain plants
with identical genetic characteristics, in large scale and in a short span time. Therefore, this
study aimed to evaluate the germination and the germination speed index (GSI) of baru
seeds, sown in different culture media, namely: Murashige & Skoog (MS) and Wood Plant
Medium (WPM), solidified with agar, containing two salt concentration (100% and 50%) with
or without addition of sucrose. The flasks were maintained at a temperature of 25 + 2°C, 16-
hour photoperiod and 43 pmol m= s photon irradiance. The seeds were evaluated through
germination tests and germination speed index. It was proposed a completely randomized
design with three replications of thirty seeds for each treatment. The most efficient culture
medium for in vitro germination of seeds of baru was the MS without sucrose, providing 30%
of germination and GSI = 0.476.

Keywords: Biotechnology. Micropropagation. Cerrado.
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As bactérias promotoras de crescimento em plantas (BPCPs) colonizam a rizosfera e os teci-
dos das plantas e atuam tanto pelo controle biolégico de fitopatdbgenos como diretamente
pela promogao de crescimento, aumentando a produtividade e diminuindo a necessidade
de utilizagdo de produtos quimicos fertilizantes e fungicidas. Neste trabalho teve-se por
objetivo a bioprospeccédo de bactérias como agentes promotores de crescimento vegetal e
biocontrole de patdgenos, visando a formulagdo de um bioproduto. Foram isolados micror-
ganismos provenientes de amostras de solo, em diferentes propriedades da regido do Meio-
-Oeste de Santa Catarina. Apos, avaliados quanto a producao de sideréforos, solubilizagao
de fosfato, producao de acido indol acético, fixagdo assimbiotica de nitrogénio atmosfeérico,
producao de celulase, foram selecionados e inoculados em substrato para avaliar o efeito
sobre o crescimento da videira. Os experimentos foram conduzidos em casa de vegetacao e
realizados com cinco tratamentos e um grupo controle: T1 = controle, T2-T5 = uma bactéria
cada e T6 = um consércio). Uma suspensao contendo 108 UFC/mL foi inoculada em estacas
enraizadas de porta-enxertos de videira da variedade Paulsen 1103 (aclimatizagdo por 30
dias). Para cada tratamento foram empregados 25 vasos com as estacas enraizadas, sendo
avaliados por 60 dias e verificando-se em intervalos regulares a concentragao de clorofila
foliar, comprimento do ramo, numero de folhas. Ao final foram verificadas a biomassa fresca
e a biomassa seca. Foram isoladas 47 bactérias, destas, 87% produziram acido indol acético,
58,7% produziram sideroforos, 54,3% solubilizaram fosfato, 30% fixaram nitrogénio, 34,8%
produziram celulase e 9% apresentaram atividade contra o fungo fitopatogénico. Segundo
analises estatisticas nao houve diferenca entre os tratamentos, quanto a biomassa fresca
e seca. Os resultados das avaliacbes in vitro demonstram o potencial biotecnolégico das
bactérias como agentes de promocao do crescimento vegetal, sendo uma alternativa para a
elaboracao de um bioproduto.

Palavras-chave: Bactéria. Promocao crescimento vegetal. Bioprospecgao.
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The plant growth promoting bacterium (PGPB) colonize the rhizosphere and plant tissues
and act both the biological pathogen control such as by directly promoting plant growth,
and increasing productivity and decreasing the need for use of chemical fungicides and fer-
tilizers. This work aims bioprospecting bacterium as plant growth and pathogen biocontrol
agents, aimed at formulating a biological product. Were isolated microorganisms from soil
samples in different properties of the Midwest region of Santa Catarina. The following mi-
croorganism strains were evaluated for siderophores production, phosphate solubilization,
indole acetic acid production, asymbiotic nitrogen fixation, cellulase production, were select-
ed and inoculated in plant substrate to evaluate vine growth. The experiment was conducted
in a greenhouse were performed five treatments and a control group: T1=Control, T2-T5=
one bacteria each and T6=mix bacterial. A suspension containing 108 UFC/mL was inoculat-
ed into rooted cuttings of vine rootstock variety Paulsen 1103 (acclimatized for 30 days). For
each treatment were employed 25 vessels with rooted cuttings, being, evaluated in sixty days
and checked at regular intervals the concentration of chlorophyll, shoot length, number of
leaves. At the end it was given fresh biomass and dry biomass. Of these, 47 isolates, 87% pro-
duced indole acetic acid, 58.7% produced siderophores, 54.3% solubilized phosphate, 30%
fixed nitrogen, 34.8% produced cellulase and 9% showed activity against plant pathogenic
fungus. According to statistical analysis, there was no difference between treatments for
fresh and dry biomass. The results for the in vitro evaluations showed the biotechnological
potential of bacteria as promoting agents of plant growth, in the future as an alternative to
drawing up a byproduct.

Keywords: Bioprospecting. Plant-promoting growth. Bacteria.
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A patulina, 4hidroxi-4furo[3,2-c]pirano(6H)-1, uma micotoxina termorresistente é produzida
principalmente pelo fungo Penicillium expansum que tem seu nicho principal em pomaceas.
Frutas danificadas pelo fungo sao o principal indicativo de possivel contaminagdo. Portan-
to, o suco de maga é o principal produto industrializado com possibilidade de deteccao de
patulina. Seu efeito toxico é caracterizado por distUrbios respiratorios e motores, espasmos,
hemorragia no pulmao e cérebro, além de agao teratogénica. Os niveis aceitaveis de patuli-
na pelos orgaos internacionais limitam-se a 50 ppb em suco de maca. Os EUA determinam
como ponto critico de controle o ndo uso de frutas caidas no solo como forma de prevenir
a presenca da patulina em suco de maga. Nesta pesquisa objetivou-se determinar os niveis
de patulina em suco de macas caidas no solo de amostras de pomares dos Estados de Santa
Catarina e Rio Grande do Sul. A metodologia consistiu de: avaliagao preliminar de amostras
de suco de magas colhidas de arvores e de magas caidas no solo, de regides distintas; suco
de macas de area isolada, de fruta da arvore e do solo em periodos distintos; e, em suco de
macas de frutas caidas no solo de fazendas dos Estados de Santa Catarina e do Rio Grande
do Sul. Foi utilizada a Norma NBR 5426 para estabelecer a quantidade de amostras, bem
como o numero de frutas de cada amostra. A avaliacao consistiu na coleta de 80 frutas por
amostragem (amostras de arvore, de solo — sadias e de solo — danificadas). Os sucos de cada
amostra foram submetidos a analise por cromatografia liquida de alta performance para a
determinagdo dos niveis de patulina. Os resultados da avaliacao primaria indicaram a nao
deteccao de patulina, provavelmente pela auséncia da micotoxina ou por estar presente em
niveis inferiores ao limite de deteccao (LMD 10 ppb). Esses resultados corroboram com da-
dos informados pela industria de sucos de que a macga de solo integra nao tem diferenca da
maca de arvore, no que se refere a presenga e a deteccao de patulina.

Palavras-chave: Suco maca. Legislacao internacional. Micotoxina. Solo.
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Patulin, 4-hydroxy-4-furo [3,2-c] pyran (6H)-1, a thermoresistant mycotoxin, is produced
mainly by Penicillium expansum. Pomaceae are the principal ecological niches of this fungus.
Damaged fruits by the fungus are the main indicator of possible contamination. Therefore,
apple juice is the main industrial product most probable to have patulin. The toxic effect of
this mycotoxin is characterized by respiratory disorders and engines, spasms, bleeding in
the lungs and brain, and teratogenic activity. Acceptable levels of patulin in apple juice are
limited to 50ppb by the international organizations. In order to prevent the presence of pa-
tulin in apple juice, the US determine as critical control point not to consider apples on soil
for processing. This research aimed to determine levels of patulin in apple juice fallen in soil
samples from orchards of Santa Catarina and Rio Grande do Sul. The methodology consisted
of: a.) preliminary assessment apple juice samples taken from trees and apples fallen on the
ground, of distinct regions; b) in juice of apples from the tree and soil, in different periods;
c). juice of fruits of fallen apples on the ground farms in the states of Santa Catarina and Rio
Grande do Sul. We used the NBR 5426 to establish the number of samples, and the number
of fruit each sample. The preliminary evaluation consisted of the collection of 80 fruits at
random (tree samples of soil - healthy and damaged). The juice of each sample was analyzed
by liquid chromatography high performance to determine the patulin levels. The primary
results were non-detection of patulin, probably due to the absence of mycotoxin or even
present below of the detection limit (10 ppb LMD). These results are consistent with data
reported by the juice industry which no difference to the apple tree or soil apple, regarding
the presence and detection of patulin.

Keywords: Apple juice. International law. Mycotoxin. Soil.
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As lipases (E.C. 3.1.1.3) constituem o grupo mais importante de biocatalisadores visando a
aplicacdes biotecnologicas, sendo as lipases de origem microbioldgica as mais importantes.
Um de seus potenciais de aplicagdes é na reacao de transesterificagdo enzimatica visando a
producao de biodiesel, entretanto, a imobilizagdo em suportes insolUveis € uma alternativa
importante para propiciar a sua reutilizagdo. Objetivou-se, com o presente trabalho, a carac-
terizacao e a imobilizagdo de lipase produzida por microrganismos isolados na regiao de Vi-
deira, SC para a aplicacao na producgao de biodiesel. O microrganismo com maior potencial
de producao de lipase em cultivo liquido, a partir de analises em diferentes meios de cultura,
teve a enzima submetida a caracterizagdo bioquimica da atividade, com a determinagao da
temperatura e do pH como 6timos. Apds, a enzima foi parcialmente purificada, concentrada
e imobilizada em esferas a base de quitosana e testada em reacao de transesterificagdo para
producao de biodiesel. Como resultado, foram obtidos 14 microrganismos com capacidade
de producao de lipase em cultivo liquido; destes, foi selecionado o isolado EL4, com o maior
potencial de producao de lipase, de 0,3 U.mL™. A enzima foi caracterizada e a temperatura e
o pH 6timos de atividade foram de 40 °C e 8,0, respectivamente. A lipase parcialmente purifi-
cada e concentrada 10 vezes foi imobilizada, e entre as metodologias de imobilizagado testa-
das, a realizada em esferas de alginato/quitosana apresentou maior atividade, de 4U/g, mas
as esferas foram instaveis frente a produgao de biodiesel. Ja a metodologia de imobilizacao
utilizando alginato/quitosana/CaCl, apresentou-se estavel e com potencial para a producéo
de biodiesel. Conclui-se que a lipase do isolado EL4 apresenta caracteristicas desejadas e
potencial de aplicacao na produgado de biodiesel.

Palavras-chave: Lipase. Biodiesel. Imobilizacao de enzimas.
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Lipases (EC 3.1.1.3) constitute the most important group of biocatalysts aiming biotechno-
logical applications, and the lipases of microbial origin are the most important. One of its
potential application is in the enzymatic transesterification reaction to biodiesel production,
however immobilization on insoluble supports is an important alternative to promote their
reuse. This study aimed to characterize and immobilization of lipase produced by microor-
ganisms in the Videira/SC region for the application in the production of biodiesel.The mi-
croorganism having the greatest potential for lipase production in liquid culture, with analy-
zes at different culture media, had the enzyme subjected to biochemical characterization of
the activity, with the determination of temperature and pH optima. After the enzyme was
partially purified, concentrated and immobilized on the chitosan-based beads and tested in
transesterification reactions for biodiesel production.As a result were obtained 14 microor-
ganisms with lipase production capacity in liquid culture, these was selected the isolated
EL4, with the highest lipase production potential, which was 0.3 U.mL?. The enzyme was
characterized and the temperature and pH optimum activity were 40°C and 8.0, respectively.
The lipase partially purified and concentrated 10 times was immobilized, and among the im-
mobilization methodologies tested, held in alginate/chitosan beads was most active, 4U / g,
but the balls were unstable front biodiesel production. On the another hand, immobilization
methodology using alginate/chitosan/CaCl, remained stable and with potential for the pro-
duction of biodiesel. Concludes that the lipase of the EL4 microorganism presented desired
characteristics and potential application in the biodiesel production.

Keywords: Lipase. Biodiesel. Enzymes immobilization.
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A goma xantana € um polissacarideo produzido por Xanthomonas, importante em razdo da
ampla utilizacdo na industria de alimentos, farmacéutica e petroquimica e na recuperagao
de 6leo, apresentando vantagens quando comparada a utilizacdo de outros polimeros, em
especial, em decorréncia de suas propriedades reologicas e a nao dependéncia do extrativis-
mo sujeito a sazonalidades. Diversos estudos que visam a utilizagdo de residuos agroindus-
triais na producao de goma xantana sao encontrados na literatura, pelo crescente mercado
de aplicabilidade dos polissacarideos de alto valor agregado e redugdo de custos na produ-
cao. Desse modo, a utilizacdo de substratos alternativos, como o soro de queijo, representa
a eliminagao de possiveis problemas ambientais, além do fato de que o Brasil poderia suprir
sua propria demanda de goma xantana com maior competitividade no preco final, visto que
toda goma xantana utilizada no Pais é importada. Os modelos matematicos representam
uma ferramenta tida como muito importante no aumento de escala de um bioprocesso,
controle e otimizacao de processo. Em razdo do alto custo de uma fermentacdo em escala
industrial, torna-se indispensavel ter um modelo que consiga descrever quantitativamente
as variaveis relevantes do processo. Os resultados obtidos neste trabalho em relacao aos
efeitos da agitagdo e aeragdo permitem concluir que ambas as variaveis apresentam influén-
cia sobre a producao de goma xantana e, quanto ao crescimento microbiano, somente a agi-
tagdo apresentou influéncia significativa no processo. Além disso, as maiores produgdes de
goma foram verificadas no periodo final de fermentacao (entre 72 e 96 horas). Os resultados
obtidos neste trabalho relacionados a qualidade de ajuste foram satisfatorios, uma vez que
o modelo foi apto para descrever o perfil cinético do crescimento microbiano, consumo de
lactose e produgao de goma xantana no meio.

Palavras-chave: Modelagem hibrida. Goma xantana. Soro de queijo.
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Xanthan gum is a polysaccharide produced by Xanthomonas important due to wide use in
the food industry, pharmaceutical and petrochemical, oil recovery, and provides benefits
compared to use of other polymers, due in particular to their rheological properties and not
dependence on mining subject to seasonality. Mathematical models represent a tool consi-
dered to be very important in scaling up a bioprocess, control and process optimization. Due
to the high cost of fermentation on an industrial scale, it is essential to have a model that
can quantitatively describe the relevant variables of the process. The model can lower costs
and complexity involved in this type of experiment. In this context, this thesis has as its main
objective the study of the production of xanthan gum in a bioreactor using cheese whey as
substrate and mathematical modeling of the kinetics of this process. The results of this study
regarding the effects of agitation and aeration can be concluded that both variables have
influence on the production of xanthan gum and, with respect to growth, only the agitation
had significant influence in the process. Moreover, the highest yields of gum were found in
the final period of fermentation (between 72 and 96h). This fact occurs because the bacte-
rium Xanthomonas campestris to excrete the metabolite through its phase of decline and
slowing cell, indicating that the formation of products is partly linked to growth. Regarding
the mathematical model to represent the production of xanthan gum in bioreactor batch, it
can be seen that the use of a hybrid structure, combining the equations of mass balance with
neural networks is an interesting tool for estimating parameters in bioprocessos.

Keywords: Hybrid modeling. Xanthan gum. Whey Cheese.
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Fungos leveduriformes melanizados sdo caracterizados pela presenca de melanina na parede
celular, conferindo protecao contra irradiacao solar e outras condi¢des extremas do ambiente.
As leveduras negras sao um importante grupo dos fungos melanizados cujo conhecimen-
to de sua ecologia e fisiologia pode auxiliar na investigagdo de importantes propriedades
biotecnologicas. Nesta pesquisa objetivou-se a bioprospeccao de leveduras melanizadas
de ambientes contaminados por hidrocarbonetos, avaliando-se a ocorréncia e a habilidade
desses fungos em sobreviver sob condi¢des indspitas. Foram utilizadas duas metodologias
para isolamento: técnica de flotagdo em 6leo mineral; semeadura direta em agar. Os isolados
foram subcultivados em diferentes agares (28 °C): Malte Extract-MEA, Mycosel-MA e Potato
Dextrose-PDA, adicionados de cloranfenicol e ciclohexemida. As amostras foram obtidas
de material e de ambientes caracteristicos de oficinas de mecanicas, postos de gasolina e
de um laboratorio de curso técnico de mecanica. Os isolados foram caracterizados macros-
copicamente (macromorfologia), microscopicamente e, por pigmentacao. Pelo método de
flotagdo em 6leo mineral foram obtidos seis isolados tipicos, correspondendo a 1,24% do
total de micro-organismos. Por semeadura direta foram obtidos nove isolados (2,07%). No
total, 15 isolados foram caracterizados, sendo 9 isolados com coloracao verde-oliva, 4 com
verde-acinzentada e 2 com coloracao castanho-escura. Os isolados foram registrados por
numeragao e mantidos em meio solido, cobertos com 6leo mineral para posterior identifi-
cagao molecular com base na amplificacdo das sequéncias Internal Transcribed Spacer (ITS)
do rDNA. Verificou-se a existéncia de variabilidade morfologica desse grupo de fungos em
locais contaminados por hidrocarbonetos. A presenca desses isolados indica um potencial
de sobrevivéncia/resisténcia a ambiente indspito e capacidade de assimilacao de poluentes
de alto grau de risco a saide humana e animal. Portanto, isso possibilita prospectar uma po-
tencialidade de uso desses micro-organismos em processos de biorremediacdo ambiental.

Palavras-chave: Bioprospeccao. Fungos leveduriformes. Biorremediacéao.
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Melanized fungi are characterized by the presence of melanin in the cell wall, providing pro-
tection against solar radiation and other extreme environmental conditions. The black yeasts
are an important group of these fungi whose knowledge of their ecology and physiology
can contribute to the investigation of important biotechnological properties. This research
aimed to bioprospect melanized yeast from polluted environments by hydrocarbons, and
evaluating the occurrence and ability of these yeasts to survive into inhospitable conditions.
For isolation, two methodologies were used: flotation technique in mineral oil; direct seeding
in agar. The isolates were subcultured in different agars (28 °C): Malt Extract-MEA Myco-
sel-MA, and Potato Dextrose-PDA, all added of chloramphenicol and cyclohexemide. Sam-
ples were obtained from materials and environments which are characteristic of mechanical
workshops, petrol stations, and a mechanical technician course lab. The isolates were charac-
terized macroscopically (micromorphology), microscopically, and based on pigmentation. At
flotation technique in mineral oil were obtained six typical isolates, corresponding to 1.24%
of the total micro-organisms. For direct seeding were obtained nine isolates (2.07%). Fifteen
isolates were characterized, 9 with olive coloring, 4 green gray, and 2 with dark brown color.
The isolates were maintained in PDA and covered with mineral oil on sloping agar tubes.
Molecular identification will be based on amplification of sequences ITS (Internal Transcribed
Spacer) of rDNA. We found morphological variability of this group of fungi on sites contam-
inated by hydrocarbons. The presence of black yeast in those samples indicates a potential
for survival/resistance to inhospitable environment and an assimilative capacity of pollutants
with high degree of risk to human and animal health. Therefore, this allows exploring one
potential use of these microorganisms in environmental bioremediation process.
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As actinobactérias tém sido estudadas para utilizagdo na agricultura e industria farmacéutica
em razao da sua capacidade de produzir metabodlitos secundarios com diversas atividades
bioldgicas. Objetivou-se com este trabalho isolar actinobactérias de solo rizosférico e raizes
de diferentes espécies vegetais e avaliar a atividade antimicrobiana frente a fitopatogenos da
cultura do tomateiro. O isolamento de actinobactérias foi realizado de amostras raizes e solo
rizosférico de plantas de maca, nectarina, cebola e alho. As amostras foram submetidas a di-
luicbes decimais seriadas e plagueamento em meio agar-amido-caseina (ACA) adicionado ou
nao de ciclohexamida (100ug/mL). As placas semeadas foram incubadas a 30 °C, por quatro a
sete dias. ApOs a incubacao, as colénias com morfologia caracteristica de actinobactéria foram
transferidas para o meio ACA. A atividade antimicrobiana de 155 isolados de actinobactérias
foi testada frente a cinco fitopatdogenos de tomateiro: Xanthomonas campestres pv. vesicatoria,
Pseudomonas syringae pv. tomato, Ralstoia solanacearum, Alternaria solani e Fusarium oxys-
porum f. sp. Lycopersici e foi determinada pela técnica de dupla camada. Para o adequado de-
senvolvimento de cada microrganismo foi utilizado periodo de incubacao e meios de cultivo
especificos para cada espécie. O indice de antibiose (IA) foi obtido pela equagao: IA = média
do diametro do halo - média diametro da col6nia. Os ensaios foram realizados em triplicata.
No total, foram isolados 155 actinobactérias de solo rizosférico, sendo 68 de plantas de maca,
20 de nectarina, 41 de cebola e 26 de alho. No ensaio de dupla camada, 28% dos isolados de
actinobactérias apresentaram atividade antibacteriana e 16%, atividade antifingica. Destes,
pelo menos 7,9% mostraram atividade antimicrobiana, com IA superior a 20 mm, frente aos
fitopatogenos testados. A excecao foi observada para a atividade antifungica a A. solani, para
a qual apenas 1,93% das actinobactérias apresentou esse IA. Conclui-se que os isolados de ac-
tinobactérias apresentam potencial para utilizacao no controle de fitopatdégenos do tomateiro.
Palavras-chave: Actinobactéria antagonista. Atividade antimicrobiana. Controle biologico.
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The actinobacteria have been studied for being used in agriculture and pharmaceutical in-
dustry due to their ability to produce secondary metabolites with diverse biological activity.
Thus, the aim of this study was to isolate actinobacteria from rizosphere soiland vegetal spe-
cies; and evaluate its antimicrobial activity against the phytopathogens from tomato plant.
The actinobacteria isolation was performed in roof samples and rizosphere soil from apple,
nectarine, onion and garlic plants. Samples were submitted to serial decimal dilutions and
plating in stark-casein agar (SCA) medium, added or not, of cicloheximide (100ug/mL). The
seeded plates were incubated at 30 °C, fromfour to seven days. Afterwards, the colonies
showing characteristic actinobacteria morphology were transferred toACA medium. The an-
timicrobial activity of 155 actinobacteria isolates was tested through double-layer technique
against five phytopatogens from tomato plant: Xanthomonas campestris pv. vesicatoria,
Pseudomonas syringae pv. tomato, Ralstoia solanacearum, Alternaria solani and Fusarium
oxysporum f. sp. Lycopersici. In order to have a suitable microorganisms development, spe-
cies specific incubation time and medium cultivation were applied. The antibiosis index (Al)
was obtained by the equation: Al =halo diameter average — colony diameter average. The
assays were performed in triplicate. In total, were isolated 155 actinobacteria from rizosphere
soil (68 from apple, 20 from nectarine, 41 from onion and 26 from garlic plants). In the dou-
ble-layer assay 28% of the actinobacteria isolates showed antimicrobial activity and 16%
antifungal activity.Of these, at least 7.9% showed antimicrobial activity, withAl above 20mm,
against the phytopathogens tested. The exception was the antifungal activity against A. so-
lani, for which only 1.93% of the actinobacteria showed this Al Hence, actinobacteria show
potential or being applied in thecontrolof the tomato plant phytopathogens.

Keywords: Antagonist actinobactéria. Antimicrobial activity. Biocontrol.
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A producao de maca no Brasil esta melhorando ano a ano. Cerca de 85% do consumo de maca
sao baseados em frutas nao processadas e 15% seguem para a industria alimenticia. Os alimen-
tos saudaveis ao redor do mundo tém um mercado estimado em cerca de 60 bilhdes de dodlares,
e sua promocao para a salde e bem-estar traz muitas oportunidades para as indUstrias brasi-
leiras de alimentos. O Programa de Melhoramento Genético de maga da Epagri langou novos
cultivares de macieira ao longo dos Ultimos 43 anos, com bons avancos no germoplasma com
potencial antioxidante (sem escurecimento de polpa). Objetivou-se, com este estudo, avaliar
o teor de fendis, atividade da enzima polifenoloxidase (DPPH) e o teor de vitamina C em duas
cultivares (Primicia e Monalisa) de duas selecdes provenientes do Programa de Melhoramento
Genético de maga da Epagri, comparando casca e polpa de frutas. As avaliagdes foram realizadas
no Laboratério de Farmaécia da Universidade Alto Vale do Rio do Peixe (Uniarp), em Cacador, SC.
Todas as amostras apresentaram valores mais elevados de conteldo de fendis na casca do que
na polpa dos frutos. Em relacdo a casca, o contetdo fendlico variou de 54,3 (170/30) a 73,8 mcg
mL-1 (170/37). Na polpa, esses valores variaram de 10,4 (Monalisa) a 46,8 mcg mL-1 (Primicia). A
atividade da enzima polifenol-oxidase apresentou comportamento oposto em comparagdo com
os dados do conteudo fendlico, apresentando atividade enzimatica superior na polpa. Os resul-
tados obtidos sugerem que a pré-selecdo 170/30 apresenta o menor DPPH (40,9%), enquanto a
cultivar Monalisa apresenta o valor mais alto (52,1%), e que o conteudo de vitamina C é superior
na casca das cultivares em relacdo a polpa de frutas. As amostras com maior teor fendlico e de
vitamina C apresentam menor atividade da enzima DPPH.
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The apple production in Brazil is improving year by year. About 85 % of apple consumption is
based on in natura fruits and 15 % go to industry. The healthy foods around the world have
a market estimated on about 60 billions of dollars, and its promotion to health and well-
ness brings many opportunities to Brazilian industries of food. The Epagri's Apple Breeding
Program has released many new apple cultivars along the last 43 years, with good advances
on germplasm with antioxidant potential (no browning on flesh fruits). The objective of this
study was evaluate phenols content, activity of polyphenol oxidase enzyme (DPPH) and the
vitamin C content on two cultivars (Primicia and Monalisa) and two selection from Epagri’s
Apple Breeding Program, comparing skin and flesh of fruits. The evaluations were performed
at Pharmacy Laboratory of UNIARP University, in Cagador-SC. All samples showed values of
phenols content higher in the skin than in the flesh of fruits. Regarding the skin of fruits, the
phenols content varied from 54,3 (170/30) to 73,8 mcg mL* (170/37). In the flesh of fruits
these values of phenols content varied from 10,4 (Monalisa) to 46,8 mcg mL? (Primicia). The
activity of polyphenol oxidase enzyme showed opposite behavior compared to the phenols
content data ie higher enzyme activity in the flesh than in the skin of fruits. The pre-selection
170/30 presented the lowest DPPH (40,9 %), while the cv. Monalisa showed the highest value
(52,1 %). The vitamin C contents showed similar behavior to the phenol content data ie hi-
gher in the skin of fruits than in flesh of fruits. The samples with highest phenols and vitamin
C contents have presented the lower DPPH enzyme activity.

Keywords: Antioxidant. Vitamin C. Malus domestica. Apple Breeding.
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A alta ingestao de gordura trans esta associada a varias doencgas cronicas, como doencas
cardiovasculares e cancer . A interesterificacdo de gorduras pode melhorar certas proprieda-
des fisico-quimicas e nutracéuticas por modificacdo do seu perfil de triacilglicerol e conteu-
do de gordura sélida. Usando como catalisadores, lipase especifica sn - 1,3, os acidos graxos
originais na posicao sn - 2, sdo mantidas com os beneficios nutricionais. A incorporacao de
6leo de canola permite aumentar a quantidade de acido oleico, com beneficios nutricionais
para o produto final. O objetivo, neste estudo, foi a producéo de lipidios estruturados com
estearina de palma, 6leo de coco e 6leo de oliva, a serem incorporados em margarinas, por
interesterificacdo enzimatica catalisada por lipases imobilizadas e quimica com metdxido
de sdédio. As gorduras foram misturadas em uma proporcdo de 45% de estearina de palma,
30% de 6leo de coco e 25% de 6leo de canola e submetidas a interesterificacdo enzimatica
utilizando continua sn-1,3 lipase especifica (Lipozyme® RM IM) a 65 °C e 32 horas. Apos a
reacao, as propriedades fisicas (perfil de acidos graxos e consisténcia) dos produtos interes-
terificados e a mistura fisica foram determinadas. Gorduras trans-livres interesterificadas en-
zimaticamente e quimicamente foram usadas para produzir margarinas em uma planta pilo-
to. As margarinas produzidas a partir de gorduras interesterificadas quimicas e enzimaticas
mostraram a melhor consisténcia do que a margarina obtida a partir da mistura de gorduras
originais. Portanto, lipidios estruturados a base de estearina de palma, 6leo de coco e 6leo
de canola foram adequados para a formulagdo de margarinas trans-livres com propriedades
de textura desejaveis.

Palavras-chave: Consisténcia. Lipase. Lipozime RM. Interesterificacdo enzimatica continua.
Lipidios estruturados.
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High intake of trans fat is associated with several chronic diseases such as cardiovascular
disease and cancer. The interesterification of natural fats can improve certain physical and
nutraceutical properties by modification of their acylglycerol profile and solid fat content.
Using sn-1,3 specific lipase as catalysts, the original fatty acids at sn-2 position are main-
tained, with nutritional benefits. The incorporation of canola oil allows increase the amount
of oleic acid, with nutritional benefits to the final product. The aim of this study was the
production of structured lipids with palm stearin, coconut oil and olive oil, to be incorporat-
ed in margarines, by interesterification catalyzed by immobilized lipases and chemical. The
fats were blended in a proportion of 45 % of palm stearin, 30 % of coconut oil and 25 % of
canola oil and subjected to continuous enzymatic interesterification using sn-1,3 specific
lipase (Lipozyme® RM IM) at 65 °C and 32 h. After reaction, the physical properties (fatty
acids profile and consistency) of the interesterified products and the physical blend were
determined. Enzymatic and chemical interesterified trans-free fats were used to produce
margarines at a pilot plant. Margarines produced from chemical and enzymatic interesteri-
fied fats showed better consistency than the margarine obtained from the original fat blend.
Therefore, palm stearin, coconut oil and canola oil based structured lipids were suitable for
formulating trans-free margarines with desirable textural properties.

Keywords: Consistency. Lipase. Lipozyme RM IM. Continuous enzymatic Interesterification.
Structured lipids.
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As alteracdes ocorridas no processo alimentar do homem e as diversas mudancas em seu
comportamento, constituiram-se em fatores que tornaram propicios os riscos alimentares,
como as intolerancias e as alergias aos alimentos. A intolerancia a lactose é uma doencga
causada pela deficiéncia da enzima B-galactosidase, responsavel por hidrolisar a molécula
de lactose. Na intengdo de melhorar as condi¢des alimentares surgem os probiéticos, as-
sim como as bactérias, que produzem efeitos benéficos no hospedeiro e sdao usadas para
prevenir e tratar doengas, como promotores de crescimento e como imunoestimulantes.
Neste trabalho se objetivou selecionar cepas lactobacilares produtoras de B-galactosidase
com potencial probidtico. Os isolados utilizados pertencem ao banco de Lactobacillus sp.
da Universidade do Oeste de Santa Catarina (Unoesc Videira) e foram selecionados a partir
de testes em meio solido, utilizando X-gal como substrato, e pelo potencial de produgao
de B-galactosidase em cultivo liquido. As cepas selecionadas foram submetidas aos testes
de susceptibilidade a antimicrobianos por meio do método de disco difusdo, avaliagao do
potencial antimicrobiano pelo método spot test, producao de hemolisinas em agar sangue
e resisténcia ao pH acido. Na avaliacao dos resultados, observou-se que os isolados C22),
C24) apresentaram resisténcia a Gentamicina (10ug), e o isolado C25J foi resistente a Cef-
tazidima (30ug). Nenhuma cepa apresentou atividade antimicrobiana ou de producao de
hemolisinas. Em relacao a capacidade de resistir a pHs acidos, o isolado C22J apresentou
94,59% de sobrevivéncia em pH 3 apds duas horas de incubagdo, porém mostrou resisténcia
a um antimicrobiano. A cepa C15* embora tendo uma taxa de sobrevivéncia menor nessas
condicOes, foi a que melhor expressou sua atividade enzimatica resultando na liberacao de
13,7 mg/dL de glicose ao meio e, além disso, ndo expressou resisténcias a antimicrobianos,
podera, entdo, ser escolhida para futuros testes. Conclui-se que as cepas de Lactobacillus
sp. produtoras de [3-galactosidase apresentam potencial para utilizagdo como probidticos.
Palavras-chave: Lactobacillus. Potencial probidtico. f-galactosidase.
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The changes in the man alimentary process and the various changes in their behavior were in
favorable factors that made the development of food risks such as intolerances and allergies
to food. Lactose intolerance is a disease caused by a deficiency of B-galactosidase, responsi-
ble for the hydrolysis of lactose molecule. Intending to improve alimentary conditions arise
the probiotic, as well as bacteria that produce beneficial effects on the host, and are used to
prevent and treat diseases, used as growth promoters and as immunostimulants. The work
aimed to select lactobacillar strains producers of -galactosidase with probiotic potential.
The strains used belong to Lactobacillus sp. bank of the Universidade do Oeste de Santa
Catarina, Videira, and were selected on solid medium tests, using X-gal as substrate, and the
potential of -galactosidase production in liquid culture. The selected strains were subjected
to antimicrobial susceptibility testing by disk diffusion method, evaluation of the antimicro-
bial potential by spot test method, hemolysin production in blood agar and resistance to
acidic pH. In the analyses of the results, it was observed that the strains C22J, C24J) showed
resistance to Gentamicin (10pg) and the strain C25J) was resistant to Ceftazidime (30ug). No
strain showed antimicrobial or hemolysin production activity. For the acid pH resistance, the
strain C22) showed 94,59% of survival in pH 3 after two hours of incubation, however it re-
vealed resistance to an antimicrobial, therefore being necessary the confirmation of the type
of resistance by molecular biology, so it can be used afterwards in a product. Even though
the strain C15* had an inferior survival rate in these conditions, it was the one which better
expressed its enzymatic activity, liberating 13.7 mg/dL of glucose, and did not expressed
resistance to any antimicrobial, making possible for this strain to be chosen for future tests.
We concluded that the strains of Lactobacillus sp. B-galactosidase producers have potential
use as probiotics.

Keywords: Lactobacillus. Probiotic potential. -galactosidase.
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A abordagem de Sistemas de Inovacdo (SI) fornece um mapa possivel para entender as comple-
xas interacOes entre os diferentes atores institucionais que participam no processo de inovagao. A
inovagao propicia aumento de competitividade e é considerada um fator econdmico fundamental
no avanco da sociedade. Todavia, os estudos sobre a eficacia e a efetividade de um SI sdo consi-
derados poucos e dispersos, em razdo da dificuldade em identificar as explicacbes internas com
a propensao a inovar dos diferentes atores e redes, componentes estruturais (CE) de um Sistema
Setorial de Inovagao (SSI). Objetivou-se realizar a analise da estrutura do SI, a qual pode contri-
buir para a identificacdo dos determinantes principais e das relagdes que resistem a mudanca e a
adaptacdo, a fim de buscar maximizar os recursos e os atributos dos atores. A abordagem do SSI é
importante para serem analisadas as relagdes entre o setor especifico e contextos estruturais e as
politicas das atividades inovadoras. Constata-se que o futuro da competitividade do agronegdcio
brasileiro passa por definicdes de tendéncias futuras, de internacionalizacdo e de sustentabilidade
ambiental e social. E também por profissionalizacdo na gestdo dos negocios, governanca e suces-
sao na empresa rural, especialmente na visdo sistémica dos CE do SSI, atores e redes — base de co-
nhecimento e conjunto de instituicbes que formam o referencial na nova economia evolucionaria
ou neo-Schumpeteriana. Identificar, nessa visao, os fatores principais, suas mudangas constantes
e dinamicas, seus impactos na competitividade e sustentabilidade econémica é relevante para
sobrevivéncia e avangos. Portanto, compete fundamentalmente aos atores das academias apro-
fundarem conhecimentos desses componentes estruturais do SI, direcionando esfor¢os de PD&1
nos fatores determinantes, auxiliando na agregagao de valores ao agronegocio e da sua competi-
tividade. Alimentos e agroindustria, biotecnologia, saneamento ambiental, bioprocessos e bione-
gdcios sao questoes balizadoras para definir o "nosso” futuro, no qual podemos ser protagonistas
essenciais e relevantes a ciéncia e a biotecnologia para o pais e o mundo.
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The approach of Innovation Systems (IS) provides a possible map to understand the complex
interactions between the different institutional actors involved in the innovation process.
Innovation delivers increased competitiveness, and is considered a key economic factor in
the advancement of society. However, studies on the efficacy and effectiveness of an IS are
considered few and scattered, given the difficulty in identifying the internal explanations
with the propensity to innovate of different actors and networks, structural components (SC)
of a Sectoral Innovation System (SIS). The objective is to conduct an analysis of SI structure
which can contribute to the identification of the main determinants and relationships that
resist to change and adaptation in order to seek to maximize the features and attributes
of the actors. The approach of the SIS is important to analyze the relationship between the
specific sector and structural context and the policies of innovative activities. It appears that
the future of Brazilian agribusiness competitiveness, involves definitions of future trends,
internationalization, environmental and social sustainability. In addition professional in bu-
siness management, governance and succession in rural business, especially in view of the
systemic SC of SSI, actors and networks - knowledge base and set of institutions that make
up the reference in the new evolutionary economy, or neo-Schumpeterian. In this vision, the
Identification of the main factors, their constant and dynamic changes, their impact on com-
petitiveness and economic sustainability is relevant to survival and progress. Therefore, it is
responsibility of the actors from the academies deepen the knowledge of these SC of the S,
directing RD& efforts in determining factors, helping to add value in different agribusiness
chains and competitiveness. Food and agribusiness, biotechnology, environmental health
and bioprocess are benchmarks issues to define “our” future in which we can be key players
and relevant in science and biotechnology for the country and world.

Keywords: Competitiveness. Research and development. Agribusiness. Actors and networks.
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Sete capotes é uma frutifera nativa com potencial comercial. Porém, técnicas de cultivo sdo
pouco estudadas especialmente pelo fato de as sementes apresentarem recalcitrancia, o que
dificulta a obtencdo de mudas. A micropropagacao pode suprir essa necessidade, permitin-
do o avanco nas pesquisas com a utilizacao de mudas de qualidade. O objetivo foi verificar
a influéncia de tratamentos fisicos sobre a germinacao de sementes oriundas de matrizes
de sete-capotes. Sementes provenientes de duas matrizes (F4 e F5) cultivadas no pomar de
frutiferas nativas na cidade de Lages, SC, foram desinfetadas com imersao em alcool 70% (30
segundos) e hipoclorito de sodio (2,5% de cloro ativo) + Tween 20 (15 minutos). Apos a de-
sinfestacdo das sementes, foram testados dois tratamentos fisicos: imersdao em agua quente
por 5 minutos e corte superficial do tegumento. Em seguida, foram semeadas em frascos
contendo meio de cultura MS e mantidas em sala de crescimento com condicbes controla-
das de temperatura (25 + 2° C) e fotoperiodo (16 horas). O delineamento experimental foi
inteiramente casualizado em esquema fatorial 2x2 com 11 repeticdes de 4 sementes por tra-
tamento. Apo6s 60 dias foram analisadas as contaminacdes fungica e bacteriana e a oxidacao
das sementes, pois até esse periodo nao ocorreu a germinacao das sementes independente
do tratamento. Os dados foram submetidos a analise de variancia e as médias pelo teste de
Tukey com 5% de probabilidade de erro. O método fisico de corte teve maiores indices de
contaminacao fungica e bacteriana para as duas matrizes, demonstrando que este expde a
contaminacao enddgena das sementes. Para a variavel oxidacao, no método de agua quen-
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te, as sementes oriundas da matriz F5 apresentaram maior sensibilidade que as sementes da
matriz F4. Concluiu-se que os métodos fisicos testados nao foram eficientes na aceleragao
da germinacao (n vitro de sementes de sete-capotes.

Palavras-chave: Campomanesia guazumifolia. Micropropagacao. Pequenas frutas. Contami-
nacao. Semente recalcitrante.
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“Sete capotes” is a native fruit with commercial potential. However, cultivation techniques
are poorly studied especially because of the seeds present recalcitrance, making it difficult
to obtain seedlings. Micropropagation can meet this need, allowing the advancement in re-
search with the use of quality seedlings. The objective was to verify the influence of physical
treatments on seed germination derived matrices “sete capotes”. Seeds from two mother
trees (F4 and F5) grown in the orchard of native fruit in the city of Lages, SC, were disinfected
with immersion in 70% ethanol (30 seconds) and sodium hypochlorite (2.5% active chlorine)
+ Tween 20 (15 minutes). After disinfection of the seeds were tested two treatments: immer-
sion in hot water for 5 minutes and surface of the seed coat cut. They were then seeded into
flasks containing MS medium and maintained in a growth room with controlled temperature
(25 £ 2 °C) and photoperiod (16 hours). The experimental design was completely randomi-
zed in a 2x2 factorial design with 11 replications. After 60 days, were analyzed fungal and
bacterial contamination and oxidation of the seeds, because up to this period does not occur
to independently seed germination treatment. Data were subjected to analysis of variance
and the means by Tukey test at 5% probability of error. In general, the physical shear method
had higher rates of fungal and bacterial contamination in the two arrays, demonstrating
that this exposes the endogenous contamination of the seeds. For oxidation variable, in the
hot water method, seeds from the F5 matrix showed higher sensitivity than the seeds of F4
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matrix. We conclude that tested physical methods were not effective in accelerating germi-
nation in vitro "sete capotes” of seeds.

Keywords: Campomanesia guazumifolia. Micropropagation. Small fruits. Contamination. Re-
calcitrant seed.



Research and Development

UTILIZACAO DE TERMOTERAPIA E DIFERENTES ASSEPSIAS NA
INTRODUCAO IN VITRO DE PITANGUEIRA (EUGENIA UNIFLORA)

FREIRE!, C. G.; OLIVEIRA? L. P. de; VIEIRA? R. L.

1 Bidlogo. Mestrando em Ciéncia e Biotecnologia (Unoesc). Docente da Universidade Alto
Vale do Rio do Peixe. E-mail: cassio.geremia@uniarp.edu.br

2 Engenheira Agronoma. Doutoranda em Producao Vegetal (UDESC). Docente da Universida-
de Alto Vale do Rio do Peixe. E-mail: leyza@uniarp.edu.br

3 Engenheiro Agronomo. Doutor em Recursos Genéticos Vegetais (UFSC). Gerente de Pes-
quisa na Epagri. E-mail: revieira@epagri.sc.gov.br

Mirtaceas nativas da Mata Atlantica sdo valiosos recursos genéticos e econOmicos ainda
caracterizados e explorados de modo incipiente. Em decorréncia disso, com este trabalho
se objetivou a introducao in vitro de Eugenia uniflora (pitangueira) a partir de mudas sub-
metidas a termoterapia e diferentes assepsias, para posteriores estudos micropropagativos.
Mudas de pitangueira (1,5 ano de idade) foram submetidas a termoterapia, permanecendo
em sequéncia por dois dias a 331£0,5 °C, trés dias a 35+0,5 °C e dez dias a 38+0,5 °C. Em
seguida, explantes com 8-12 milimetros foram seccionados e submetidos a seis tratamentos
de assepsia: T1 (controle), somente lavados trés vezes em agua destilada estéril (H,Ode); T2
a T6, os explantes foram imersos em etanol 70% v/v (50 segundos), sendo posteriormente
imersos em NaClO com 1,5% de principio ativo por diferentes tempos (0, 5, 10, 15 e 20 mi-
nutos) e, finalmente, lavados trés vezes em H,Ode. Utilizou-se o meio Murashige-Skoog com
a metade dos sais e suplementado com benzilaminopurina (MS/2 + 0,2 mg.L* de BAP). Cada
tratamento foi composto por sete repeticbes de quatro explantes. Avaliaram-se as porcen-
tagens de contaminagao bacteriana e fungica, de oxidagado e de sobrevivéncia dos explantes
apo6s 30 dias da introducao in vitro, utilizando-se ANOVA e teste de Tukey (p<0,05). ApoOs
termoterapia, as plantas apresentaram brota¢des verdes, estioladas e sem danos térmicos,
demonstrando ser uma 6tima técnica para a producao de explantes de pitangueira para
micropropagacao. Apos 30 dias (n vitro, a assepsia em solucao de NaClO por 10 minutos
apresentou a maior porcentagem de sobrevivéncia (89,29%) e uma baixa oxidacao (21,43%).
Com esse tratamento, também se obtiveram baixas porcentagens de contaminacao bacte-
riana e fungica (25% e 3,57%, respectivamente). A termoterapia das mudas associada com
assepsia em etanol 70% v/v e NaClO 1,5% de principio ativo (10 minutos) possibilita a intro-
ducéo in vitro de pitangueira com alta sobrevivéncia, baixa oxidagao e reduzidas contami-
nagdes bacteriana e fungica.

Palavras-chave: Mata Atlantica. Mirtaceas nativas. Micropropagacao. Pitanga. Benzilamino-
purina.
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Native myrtaceans from the Atlantic Forest are valuable genetic and economic resources
still characterized and exploited in an incipient way. Due to this reason, this work aimed in
vitro introduction of Eugenia uniflora (Surinam cherry) from seedlings submitted to thermo-
therapy and different asepsis, for subsequent studies in micropropagation. Surinam cherry
seedlings (1.5 year) were submitted to thermotherapy, remaining in sequence for two days
at 33+£0.5 °C, three days at 35+0.5 °C and ten days at 38+0.5 °C. Next, explants with 08-12
milimeters were sectioned and submitted to six aseptic treatments: T1 (control), explants
were only washed three times in sterile distilled water (H,Osd); T2 to T6, explants were im-
mersed in ethanol 70%v/v (50 seconds), being subsequently immersed in NaClO 1.5% of
active ingredient for different times (0, 5, 10, 15 and 20 minutes), and finally washed three
times in H,Osd. Murashige-Skoog medium was used with half of the salts and supplement-
ed with benzylaminopurine (MS/2 + 0.2 mg.L? of BAP). Each treatment consisted of seven
repetitions of four explants. The percentages of bacterial and fungal contaminations, of ox-
idation and survival of explants were evaluated at the 30" day of in vitro introduction. Vari-
ance analysis and Tukey test (p<0,05) were utilized. After thermotherapy, the plants showed
green shoots, etiolated and without thermal damage, proving to be a great technique for
the production of Surinam cherry explants for micropropagation. After thirty days in vitro,
the asepsis in NaClO solution (10 minutes) showed the highest survival percentage (89.29%)
and a lowest oxidation (21.43%). With this treatment, low percentages of bacterial and fun-
gal contamination also were obtained (25.00% and 3.57%, respectively). The thermotherapy
of seedlings associated with asepsis in ethanol 70% v/v and NaClO solution 1.5% of active
ingredient (10 minutes) enables the Surinam cherry’s in vitro introduction with high survival,
low oxidation and reduced bacterial and fungal contamination.

Keywords: Atlantic Forest. Native myrtaceans. Micropropagation. Pitanga. Benzylaminopurine.



