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VI WUORKSHUOPF

DE TECNOLOGIA VEGETHL

Explorando o Universo dos Biologicos

Vamos embarcar em uma jornada de descoberta, compreensao e aplicacao do
conhecimento, que nos desafia a desvendar os segredos e desenvolver
solucoes inovadoras de todo o Universo dos Biologicos.
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PRESENTE NOS PAISES:

e Brasil

EMPRESA SRS FUNDACAO

FAMILIAR 100% 1928

NACIONAL

® Argentina
® Colombia
® Paragual

e Urugual

FATURAMENTO 2 080

2023 COLABORADORES ® China
R$2,4 Bl

MNGIE
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EFICIENCIA — . INTELIGENCIA
-ﬁ OPERACIONAL 6 R DE MERCADO

SERMOS RECONHECIDOS PELA NOSSA
CAPACIDADE DE GERAR VALOR PARA OS
MERCADOS EM QUE ATUAMOS

EFICIENCIA COMERCIAL




g meassas 10600
‘ DISTRIBUICAO

A Distribuicao é uma das seis areas do Grupo MCassab que atende ao mercado industrial, fornecendo

matérias-primas para Cosmeéticos, Limpeza Doméstica e Institucional, Farmacéutica, Veterinaria,

Alimentos e Bebidas, Quimica e Agricola.

Seu proposito é gerar valor agregado aos mercados em que atua, por meio da eficiéncia operacional,

inteligéncia de mercado e inovacao no desenvolvimento de produtos e solucoes.
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@ cOMPLEXO OPERACIONAL
<o

IMBUIA
‘ 5.737,50 m? - 6 docas

ARAUCARIA
" 15.987,89 m? - 20 docas

Negocio
Consumo

Negocio Nutricao e Saude Animal

Centro de Inovacao e Tecnologia

 FIGUEIRA

4 15.783,54 m? - 20 docas 'Negoécio
L. Negodcio de Distribuicdo Distribui¢ao
B L ica NUTROR ancagem
. CUPUACU —
s ¢ —— 25.000 tons
9.962,42 m?2 - 8 docas —— —r— Posicoes Paletes
Fabrica e Laboratorio SMARTPUR _
3.000 m?
=l Cargaliquida Mcassab@
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NOS SOMOS AGRIBUSINESS

A melhor escolha para o desenvolvimento
de solucoes inovadoras

Temos a missao de ser parceiros de
nossos clientes, oferecendo as
melhores matérias-primas do mercado

e um suporte técnico completo com

amplo conhecimento do agronegécio.

MCassab@) B! AGRIBUSINESS




3=

e

NOSSO TIME

Ger. Vendas

,,,'"-1?9/ \5 Amanda Guido
v //

Ger.Contas Ex.Vendas

~ Amanda S. / ) Roberta

Ana Car.
Ex.Vendas
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Alexandre C.
Coord.Prod
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FONTES DE NUTRICAO

@ CLORETOS

0 SULFATOS
;O AMINOACIDOS

NUTRIENTES ¢
QUELATIZADOS

OXIDOS O
VITAMINAS O—/

Nutrientes
nanoparticulados
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SOLUCOES PARA ADJUVANTES

MELHOR
ABSORCAO NA
PLANTA

ANTIDERIVA

QUEBRA DE
TENSAO
SUPERFICIE
NA FOLHA

ANTIESPUMANTE

ESPALHANTE
ADESIVO

COMPATIBIIZACAO
DE CALDAS

MCassab@) B! AGRIBUSINESS



SOLUCOES PARA FERTILIZANTES

NUTRIENTES ¢
QUELATIZADOS

OXIDOS 0

@ CLORETOS

—-

O SULFATOS

VITAMINAS O—/

MCassab@) B AGRIBUSINESS

Nutrientes
nanoparticulados

;o AMINOACIDOS



SOLUCOES PARA TRATAMENTO DE SEMENTES

DISPERSANTES (‘ " RESINAS E
POLIMEROS

UMECTANTES TENSOATIVOS

@

@

PIGMENTOS . P ‘ ANTIESPUMANTES
MODIFICADORES o 0 BIOCIDAS E
REOLOGICOS CONSERVANTES
MICAS 0 o PVP E PVPP

MCassab@) B/ AGRIBUSINESS



SOLUCOES PARA BIOLOGICOS

EXTRATO
EXTRATO DE DE ALGAS PEPTONAS

LEVEDURAS PVP E

/ -

DESENVOLVIMENTO BIOSURFACTANTES

DE BIOINSUMOS E

PRODUTOS PRONTOS ACIDO

ACUCAR COM
BAIXO TEOR DE
SULFITOS

FULVICO E
HUMICO

PARA O MERCADO

MCassab@) B/ AGRIBUSINESS
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DESENVOLVIMENTO . .
‘U& DE FORMULACOES é ANALISES LABORATORIAS {@} SUPORTE TECNICO

Suporte especializado no desenvolvimento de formulas +13 mil analises mensais em um dos mais robustos e
sugestivas, formulas personalizadas, contratipagem, modernos laboratorios de analises do pais. Analises Auxilio no uso, manipulacao e incorporacao de nossos
testes piloto e prototipacao através dos nossos microbioldgicas, bromatoldgicas e de estabilidade em ingredientes em suas formulacdes
laboratorios de inovacao MPs e produtos finais

. mum IMPORTACAO DIRETA
SUPORTE REGULATORIO AL ¢ LICENCIAMENTO
“ (INDENT)
Alinhamento com as principais agéncias reguladoras e Importacao sob demanda de MPs e insumos em geral, Transferéncia de conhecimento e tecnologia entre
associacoes e time capaz de elaborar dossiés técnicos, sem a necessidade de contratacao de traders e com a fabricantes e clientes com a cessao do direito de
adequacdes necessarias e identificar oportunidades de garantia do produto entregue dentro das producao, agilizando o go to market e reduzindo custos
atuacao especificacoes de desenvolvimento de novos o produtos
% SERVICO DE ESTOCAGEM 0=7)  TREINAMENTOS : INNOVATION DAY
o ARMAZENAGEM f\}/ :
Terceirizacao de estoque em nosso complexo Treinamentos sob medida para atender as suas Reuniao com clientes a fim de apresentar tendéncias
operacional de Jarinu/SP, onde conseguimos necessidades especificas, como treinamentos de de consumo e dinamicas de mercado que podem ser
armazenar produtos de clientes, facilitando a gestao formulacao, treinamentos de aplicacao de produtos e oportuna, além de apresentar propostas de solucdes

de estoque, armazenagem e logistica outros que vao de encontro com esses movimentos



S E RVI COS IVI CASSA B ¢ ANALISE DE ESTABILIDADE

Centro de Inovacao e Tecnologia

LABORATORIO DE ¢ TESTE DE PERFORMANCE DE
INOVACAO AGRO ADJUVANTES

Em nosso Laboratorio de
Inovacao, contamos com o ANALISE DE PARTICULAS
que ha de mais moderno,
tecnologico e eficaz para os
testes de formulacdes de
nossos clientes. ¢

TESTES PILOTO

DESENVOLVIMENTO DE
FORMULACOES

MCassab@) B! AGRIBUSINESS



SERVICOS MCASSAB

Centro de Inovacgao e Tecnologia

LABORATORIO DE ANALISES MCASSAB

Nosso Laboratorio de Analises esta
situado no Complexo Operacional do Mcas

Grupo MCassab em Jarinu, Sao Paulo.

&>

Ven, ”RESENTA:
CENTRO DE mow\clo E TECNOLOGIA

. NO COMPLEXO OPERACIONAL EM JARINU/SP

Com 1.400m? de extensdo é um dos
mais robustos e modernos do pais,
onde realizamos diversos tipos de
formulacodes certificado pelo MAPA.

Em nosso laboratdrio, possuimos
testes fisicos, quimicos e biologicos.

MCassab@) B! AGRIBUSINESS



Fabrica de Adjuvantes

Nossa fabrica de adjuvantes esta sendo ampliada ENVASADORA
INDUSTRIAL

para melhor atender as demandas comerciais B2B.
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Com um portfolio de produtos pré-prontos ou

produzindo a formulacao trazida pelo cliente,

podemos oferecer o melhor custo beneficio.

p—00
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Fabrica de Fertilizantes

A implementacao da nova fabrica de fertilizantes esta em
fase final, com um volume anual de X ton, permitindo

embalagens de até 1 L ja com a marca do cliente no rotulo

Rotuladora automatica

MCassab@) B! AGRIBUSINESS



AGENDA VI WORKSHOP DE ADJUVANTES

Mathias Soares B Problem
Panorama do mercado de bioinsumos Nutricdo microbiana e bioinsumos derivados
de levedura

Rafael Vasconcellos

Biologicos e biotecnologia: Criando solucoes
inovadoras para desafios globais

Bruno Oishi

Desafios e novas tendéncias para biologicos e
bioinsumos

Almogo Sorteio e Encerramento

Marcelo Antunes

Solucoes Indorama Ventures para formulacoes
de microrganismos

Happy Hour
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Edar Belo

Bruno Qishi
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Inovacao e solugdes de
alta qualidade para o P
Agronegoécio.

MCassab

MCassab Agribusiness

Fabricacao de produtos quimicos * Sao Paulo
647 seguidores

e Ananda e mais 243 conexdes seguem esta pagina

< v Seguindo ) @

Publicagoes

Sobre

Atuamos como fornecedores de matérias-primas e

especialidades quimicas para o mercado de Fertilizantes
Sdlidos e Liquidos, Defensivos Agricolas e Adjuvantes. O
amplo portfdlio, o conhecimento técnico ...visualizar mais

%] distribuicao.mcassab.com.br/agribusiness

Exibir todos os detalhes =

Publicagoes na pagina

MCassab@) B! AGRIBUSINESS

REDES SOCIAIS

2120 & & B &t % . 98%1
<~ MCassab Agribusi... 5] Q

MCassab@ WiIl AGRIBUSINESS Great

Inovag¢do e solugdes customizadas
para o seu negécio

© o 95020-6076
Inscreva- o D

& agribusiness@mcassab.com.br

MCASSAB 4
RUMO AQOS

MCassab Agribusiness
MCassab ICassabAgribusine

eria

linkedin.com/showcase/mcassab-agribusiness

Q Inscrito v
Inicio

Para voceée
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Panorama
Mercado
Bioinsumos

Mathias Zanforlin Soares

2024
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Cronograma

1 - Conjuntura

2 - Legislacao

3 - Inoculantes

4 - Biofertilizantes

5 - Defensivos Biologicos
6 - Conclusoes
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“Blolnsumos” vigoram entre os temas mais “quentes” da Agricultura

Rracileira

Mercado de bioinsumos é estimado em R$ 17

bilhoes até 2030

Forum retine players para discutir setor

AGROLINK & ASSESSORIA
Publicado em 25/09/2023 as 08:36h.

CANA DE AGUCAR

COMPARTILHE: O W ® © ©

Cana-de-agucar: Mercado de nematicidas para a cultura cresce
quase 50% em cinco safras e passa a ser liderado por produtos

biolégicos

Levantamento da Kynetec Brasil apura avango expressivo na adogao de produtos para nematoides; defensivos em geral

movimentaram R$ 9,2 bilhdes

Publicado em: 17/04/2024 4s 15:40hs

[soncwver}

Biologicos: solugdo para o agro no presente e futuro
Crescimento populacional, 0 aumento da incidéncia de pragas e doengas e a
demanda por uma agricultura mais responsavel com o meio ambiente esta
pressionando o sistema alimentar

Por AGRICULTURAAA Z
Publicado em 02/06/2023 as 14.51h

reset -

As bactérias (do bem) de R$ 1,2 bi que invadem o agro
brasileiro

Em sete anos, a SuperBac multiplicou em mais de 40 vezes seu faturamento colocando biotecnologia nos fertilizantes
tradicionais

Bioinsumos movimentam bilhdes e séo realidade
“Boa parte do mercado de bioinsumos é impulsionado por grandes culturas,
como soja e milho"

Por: AGROLINK -Leonsrdo Gottems
Publicado em 30/05/2023 as 09:03h.

Negacios

Marcados

CroplLife

Boom de bioinsumo no agro
deve levar mercado a RS 5,6 bi
no Brasil em 22/23, prevé

Alessandra Mello  15/06/2023

Nova fabrica de bioinsumos deve ser inaugurada no inicio
de 2024, com planos de atender tanto a demanda interna
guanto os clientes da trading do grupo da familia Maggi

EXCLUSIVO: Amaggi investe USS 15 Enl™®
milhdes para produzir biolégicos

AEmbrapav Pesquisa T

NoticiaS

08112723

Bioinsumos: Tendéncia de crescimento no Brasil

SLC amplia aposta em biologicos e
digitalizacao

Empresa elencou prioridades para investimentos para reduzir em 15% o uso de defensivos
quimicos nas 22 fazendas do grupo

EDUCAR E SEMEAR

Os engenheiros agronomos precisam
se preparar para a era dos biolégicos

O crescimento do mercado de produtos biolégicos como
uma das principais ferramentas de combate a pragas e
doengas exige um novo perfil dos profissionais

Felipe Treitinger 26/06/2023




Conjuntura

BIOINSUMOS SAO PROTAGONISTAS DO PROXIMO SALTO DE PRODUTIVIDADE AGRICOLA

Em Alguns segmentos estamos atingindo
patamares mais lentos de evolugao!ll

Protecdo quimica de cultivos

Transgenia (resisténcia a insetos e herbicidas)

Fertilizantes Minerais

As novas barreiras sao: Bioinsumos,

conhecimento do SOLO e a Agricultura Digital!

Interacdo — Planta-Solo-Microrganismos
Bioinsumos (Fertilizantes e Defensivos)
Monitoramento

Inteligéncia Artificial

Agricultura de Precisdo
MCassab @)




Conjuntura
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Os bioinsumos se alinham perfeitamente as necessidades de desenvolvimento nacional e aos compromissos
internacionais, tais como o0s Objetivos do Desenvolvimento Sustentavel —ODS (ONU, 2014). Diversos ODS se
relacionam com os bioinsumos, potencializando seus impactos positivos e/ou reduzindo os impactos

negativos (Figura 1).

assoCingan brosileira _de
agroecologia

Revista Brasileira de Agroecologia

Estimulo ao usode Melhora Processos de Circuitos curtos de

Wode

praticas capacidade de reuso de cadeias Promogio da
conservacionistas retengdo de agua iali diversidade
AGUA POTAVEL IWHSTRA NOYACAD 15
ESMMEAMENTO ENRACSTRYTIRA ! TERRES RE
Incrementa
0s impactos
positivos
SAboEE RABALBO DECEXTE 13 ACAD CONTRAA 14 YEAM VoA
BEHSTAR ECR 10 MUDANCA G 0BAL has TERRESTRE
Reduz os EOONMEO 0L =
iapacios 8-
negativos :
Pesticidas podem Riscos a saide Produgdo de Contaminagio dos Redugio da
ter efeitos do trabathador 2groquimicos sistemas de agua biodiversidade acima
negativos a saade doce e abaixo do solo

Figura 1. A relagdo entre os bioinsumos e os Objetivos do Desenvolvimento Sustentavel. Fonte: Autores,
2022.

McCassab &b
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Cadeias comerciais/ Riscos de Suprimento/ Emergéncia Climatica

Globalizagao Nearshoring

Ag Regenerativa/ Manejo Integrado Problematica de Evolugao da MCassab &b
Biodiversidade residuos resisténcia
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Conjuntura - Bioinsumo

O mercado de bioinsumos esta em pleno desenvolvimento no

Owidimento acima de 10% ao ano.
Brasil as taxas sao acima da media superando 30%.

Por que?

» Profissionalizacao e Expanséo da Agricultura

« Aumento Custo de producéo

« Alta dependéncia por importacéo dos defensivos e fertilizantes
« Demanda da sociedade por produtos mais sustentaveis

* Politicas Governamentais

» Eficiéncia comprovada dos novos produtos




Relevancia do Brasil no
Agronegocio Mundial:
Commodity Producdo Exportacdo %Exportagdes

Globais

54%
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Fonte: FAO,0IC,USDA ABPA,SECEX E ICAC
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Exportacoes do agronegocio por produto
Principais cadeias em valores correntes

USS 21 bi USS 77 bi USS 100,8 bi USS 159 bi
160

140

120
o 100
10

80
60
40

Suco de laranja

Algodao

USS$ bilh

Complexo soja

S = ™ ™m
- = o
o O O O
N NN N

OHNMSU‘IWI‘HW
Qo o e o e o o o
o O O O O QO © O O
NN N NN NN NN

2009
2014
2015
2016
2017
2018
2019
2020
2021
2022

Fonte: Elaborado pelo Insper Agro Global (2023) com base em SECEX (2023).
Produtos seguem & definicacdo do MAPA
Nota: carmnes incluem carnes bovina, de frango, suina e pescados, produtos de came, gordura animal, oves e couros & peles

MCassab ()0
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Conjuntura

-~ - -~ r -
Exportaqoes e lmportagoes do agronegocio \
Valores totais, de 2000 a 2022
180
Exportagdo
160 (produtos)
140
- 120 Saldo Comercial
é 100
o
s 80
=] Importacdo
60 (produtos e insumos)
40
20
o r T T T T T T T T T T T T T T T T T T T T T 1
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
o DePrigho 40 33roncbce segunia o MADA. DePESo de inscmos do 890 Segmdo Gat-Embrapa-IAG (2023). Insper AGRO GLOBAL

o McCassab &b



Conjuntura

Importacoes do agronegocio por produto \
Em valores correntes (US$ bilhées) de 2000 a 2022
60
50 Outros do agro (27%)
Licteos (2%)
ao M 2
§ Trigo (3%)
&= Saude Animal (8%)
'g 30 Pesticidas (12%)
5
20
Fertilizantes (44%)
10
0
8388388858828 2322522_R7N
O O O O O ©O © O o © © © O o O o © © O
N N N N N NN N NN NN NN N N NN NN N NN
mehwﬁqm@obql(nn&mbmmm(m”

MAPA. Definigao de insumos do agro segundo Gat-Embrapa-Insper (2023). Insper AGRrRO GLOBAL

(sl gy onswss Corte

MCASSAB “((7 ()
RUMO AOS _@j%n
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Conjuntura

Produgdio Brasileira de Gréos: Safra 1990/91 a 2023/24*

322

250 ---- | mmm Area semeada (milhdes de hectares) | ----—-------- - B
mwe2 Producao (milhdes de toneladas) 306

200 —-—- | HEN Area poupada (milhdes de hectares) | oo e
150 - ———————————— -—— - !
100 -- - -- s -B-R- -1 _ ]
Soja Década 60 Soja Década 60
. 50 ———————— — e — — oaaaaeeeeS — — — ——— - - - - -B-
400 mil hectare I I I ] I I I I | I J 20 sc/hectare
Hoje em dia “”""”" Hoje em dia
+45 milhGeshectareg ¢ 2 2 2 2 29 $8 58888 S8s88ccgcocrorocororocod 883 + 54 sc/hectare
O ~ AN MO & I O 0O O © ™~ N O & 1D O © O O v~ N O & I O 0 O © ™ N =
OO O O 0O O O 0O O 0O O 0 O 0O 0 0 0 0 0 O ~™ ™ ™ ™ ™~ =~ = ~ = NN N O
22222223223 R 88888888888 _8/RS/SSR_RRESSs
~N

» Culturas de verao: algodao, amendoim, arroz, feijao, girassol, mamona, milho, soja e sorgo.
e Culturas de inverno: aveia, canola, centeio, cevada, trigo e triticale.
MCassab (I

Fonte: Conab. Nota: *4° Levantamento - Estimativa de safra 23/24 janeiro /2024. Elaboragéo: FGV Agro
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Conjuntura

CULTIVATED AREA X PRODUCTION (HARVEST 2000/01 - 2022/23)

SOYBEAN
Source: CONAB

[ 1000ha =— 1000t ® Productivity (t/ha)

CAGR: +5% CAGR: +7T% 1.000 TON 13481

124845

282 282

275

200001 2001/02 2002/03 200304 2004/05 200508 2006/07 2007/08 200809 200940 2010M 20102 201213 201304 201405 2001506 200607 201718 201819 2019/20 2020/21 202122 202223

'E?';fsfﬁ‘ McCassab &b



FAIXA ETARIA TAMANHO DA
= PROPRIEDADE!
Adocao de

tecnologias de .
67 % 53%

agricultura de 5005  58%57%ga4, 63%

as
N 37% 37% 42% AT%5 g0y 41%
PI'ECISEO e

disposi¢ao para
adotar

%0 de respondentes que
atualmente adotam ou estao
dispostos a adotar nas
proximas 2 safras

MCassab (WD



Mais de 20% dos agricultores globais estao adotando/dispostos a adotar produtos
biolégicos; O Brasil esta na lideranca, seguido pelos paises europeus

[0 Currentlyusing @ Planning to use H Not using/nect planning to use B Never heard

1. Biocontrols adoption 2. Biostimulants adoption 3. Biofertilizers adoption

*:
L * |

\N
)

e
(\:\f\:‘

MCassab ()0



Conjuntura
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As caracteristicas comportamentais de cada gera¢cao nao € uma regra, \
mas sim uma forma de associagao comportamental

= Baby
= Boomers
“ [1946~1964)
( —‘_.\ Geracgao
3 (1965~1280)
0 Geracao Y ou
- Milennials
QU
Geragao
Zz

(1997~2010)

MNascidos apos a 2*
guerra mundial

Mascidos durante
o periodo da
guerra fria

Ja possuem menor
receio para troca de
atividades

Walorizam bastante o
trabalho e construgao
de patrimonio

Carreira profissional estével
e sdo mais “conservadores”

Primeira geragéo a experimentar os
avancos tecnolégicos, ficando ainda
bastante tempo na mesma
organizagdo

Consideram satisfacdo em vida
profissional e pessoal

Tempo de
Experiéncia

Valorizam a
ascensao de cargos
profissionais

Mas ainda consideram o

financeiro como ponto

decisivo para tomada de
decisdo

MULTITAREFAS, INDEPENDENTES e IMEDIATISTAS

Dificilmente desejam atuar em um
mesmo setor ou sem tanto dinamismo

Criatividade e
Inovacao

Gostam de entender

processos, mas ainda

mais conservador gue
as atuais

« 8m constante
busca por inovag&o

-.CONECTADOS...
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Conjuntura

FARMER GENERATION
CROP PROTECTION PRODUCTS

Cultivated area [1.000 ha)

Tradicionalista (Antes1946) = Baby Boomers (1946~1964) = Geragdo X (1965~1980) [ Milennials (1981-1996) [ Geracdo Z (1997-2010)
3337 34316 35104 35936 ITTR 38944 42455

1617 1']’8 1813 1 20/ 2122 2223

kynetec MCassab&b
T spark



Legislacao - Bioinsumo

MAPA it pecuaria
e ¢ Abastecimento

De acordo com o Programa Nacional de Bioinsumos, conforme Decreto n°
10.375, de 26 de maio de 2020:

“Bioinsumo é todo produto, processo ou tecnologia de origem vegetal,
animal ou microbiana, destinado ao uso na produgéo, no armazenamento
e no beneficiamento de produtos agropecuarios, nos sistemas de
producdo aquaticos ou de florestas plantadas, que interfiram
positivamente no crescimento, no desenvolvimento e no mecanismo de
resposta de animais, de plantas, de microrganismos e de substancias
derivadas e que interajam com os produtos e os processos fisico-quimicos
e biolégicos” (BRASIL, 2020).



Mobilizadores de K

Acidos orgéinicos

Aleloguimicos

BIOINSUMO Acidos orgéinicos
Enzimas

Bioquimi
Sosumico Extratos de plantas

Promotores de
crescimento vegetal (PCVY)

Bactérias
Defensivo Fungos
Biolégico Microbioldgico | . quras
Agente de
controle
biolégico Virus
Insetos
Macrobiolégico Acaros
Nematdides

Protosodrios

Fonte: Adaptado de Brasil (2020) e DunhamTrimmer (2018).

MCASSAB
RUMO AOS

ANOS
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Legislacao - Inoculantes

\’..! J

Ministério da
MAER s

Segundo o Ministério da Agricultura, Pecuaria e Abastecimento
(MAPA), é “todo o produto que contenha microrganismos
favoraveis ao crescimento de plantas”.

Portanto, € um produto “vivo”. Os microrganismos contidos nos
inoculantes sao aplicados via semente ou no solo, tomando os
cuidados necessarios para que haja uma taxa de mortalidade
baixa, de forma que estejam presentes junto as raizes das
plantas para atuar na promocao de crescimento vegetal.
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Inoculantes

Doses de inoculantes biolégicos entregues no Brasil

. . _ Destino dos inoculantes entregues pelas
pelas empresas associadas @ ANPII (milhdes) 9 P

empresas da ANPII (% do valor das vendas)

+15%

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Fonte: Levantamento interno ANPII | 5P2R - Versdo Agosto/2023

EXPORTAGAO
1,5%
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Inoculantes

Segmentacao do mercado de inoculantes

Microrganismo | Valor das vendas - ANPII Microrganismo | Doses - ANPII
3,6% 0,6%  0,2% 0.3%

<3

2022

0,4%

-

2022

® Bradyrhizobium ® Azospirillum ® Pseudomonas ® Bradyrhizobium ® Azospirillum ® Pseudomonas

» Rhizobium m Qutros Rhizobium » Qutros

Fonte: Levantamento intermno ANPI| | 5P2R - Versdo Julho/2023
MCassab



meassae 100

ANOS

Inoculantes

Culturas | Valor das vendas Culturas | Doses - ANPII
1.7% 1,5% 1,5% 0,9% 1,3% - 0,9%
’ 1,4% |
2,0%

P\

+R$720 Milhoe

Em termos de culturas tratadas com inoculantes biolégicos, o levantamento da ANPII mostra que a soja lidera a utilizacdo, com 81,8%
(89,4% em doses) do consumo, seguida pelo milho, com 11,5% (6,1% em doses) e cana com 2,0% (1,4% em doses). O cenario mostra que
outras culturas ainda trazem enormes oportunidades de crescimento na adocao e desenvolvimento para os inoculantes no pais, com
potencial de expansao nos beneficios ambientais e econémicos para nossa producao agricola.
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Inoculantes

Basis: Adoption Area (%).

Cultivated Area (1.000 ha): 37.772 20/21 Cultivated Area (1.000 ha): 39.944 2 1/22 Cultivated Area (1.000 ha): 42.459 2 2/23

ADOPTION (%) ADOPTION (%) ADOPTION (%)

B o B o5 B o=
B oo B o1-os% B o1os%
0 81-90% 0 81-90% 0 81-90%
71 - 80% BR 71— 80% BR 71-80% BR

=70% =70% =70%
) 80% aporTiON ) 82% aporTiON < 85% apopTiON
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Inoculantes

\

Basis: Adoption Area (%a).

Cultivated Area (1.000 ha): 37.772 20/2 1 Cultivated Area (1.000 ha): 39.944 2 1/22 Cultivated Area (1.000 ha): 42.459 2 2/23

ADOPTION (%)

ADOPTION (%) ADOPTION (%)

B - 0% B 0% B - 20%
B :a0% B :-a0% B :i-a0%
D 21-30% 0 21-30% o 21-30%
13 — 20% BR 13 - 20% BR 13 — 20% BR

<=12% 26% ADOPTION <=12% 29% apopTiON «=12% 35% aporTion
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Inoculantes
Taxa de adocao de uso de inoculantes na soja
Inoculagdo Coinoculagdo

ADOGCAO (%)

ADOGAO (%)
- o5 . - aox
Bl o - s Bl s - oo
B s - oox B - sox il
71 - 80% 13 - 20%
- <=70% 85% ADOCAO - <=12% 35% ADOCAO MCassab@
kynetec Safra 22/23 Safra 22/23

: )F'I\é Spark
Fonte: Pesquisg de mercado Kvnetec
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Inoculantes

Taxa de adocao de uso de inoculantes no milho

Inoculagdo - 21/22 Inoculagdo — 22/23

ADOPTION (%)

E -sox
B s -s0x
B 2 -30x
kynetec —

T3 Seark
Fonte* Pesauisa de mercado Kvnetec




Inoculantes

inoculada

ndo inoculada

Mcassas 47

ANOS

1 pacote de
INOCULANTE =
100 mL (g) 600 kg
4 ¥

250 a 300 kg N 276 kg N
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Inoculantes

Soybean and Nitrogen

an ecological approach
21 million tons

of urea

-_,.
7
:

Sabendo que cada kg de N quimico,
- desde a producéo até o uso na lavoura,
43.7 million hectares with 153 million tons 60 million ’Fons gera 10 kg
soybeans of grains of Protein de gases de efeito estufa (Jerri Zilli,
- comunicacao pessoal), pode-se
9.5 ml!llon tons  dimensionar o beneficio ambiental que o
of Nitrogen inoculante traz para nos%)cgslgghe&
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‘ Legislacao - Biofertilizantes

INSTRUCAO NORMATIVA N2 61, DE 8 DE JULHO DE 2020
CAPITULO |
DAS DEFINICOES

XXIII - biofertilizante: produto que contém principio ativo ou agente
organico, isento de substancias agrotoxicas, capaz de atuar, direta ou
indiretamente, sobre o todo ou parte das plantas cultivadas, elevando
a sua produtividade, sem ter em conta o seu valor hormonal ou
estimulante.

McCassab &b
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‘ Legislacao - Biofertilizantes

SUBDIVISAO DOS BIOFERTILIZANTES - MAPA

MAPA S5 s
— o Abastecimento

Aminodcidos Extratos Vegetais Extratos de Algas Substancias Hamicas
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Legislacao - Biofertilizantes

SUBDIVISAO DOS BIOFERTILIZANTES - MAPA

Biofertilizante de aminodcidos: produto obtido por
fermentagdo ou hidrélise de materiais organicos
naturais.

| - para os biofertilizantes de Aminodcidos:

TEOR MINIMO
Garantia (porcentagem em peso)
Fluido Solido
Aminoacidos livres 1% 59%
assab@
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Legislacao - Biofertilizantes

SUBDIVISAO DOS BIOFERTILIZANTES - MAPA

O QUE SAO 0S AMINOACIDOS? AT - H*
(R -7

QUAIS FUNCOES TEM NAS PLANTAS? l

Aminodcidos Sintese de proteinas C ! B
\

Compostos intermedidrios dos
horménios vegetais endégenos \ NH2 ? |

Efeito complexante em nutrientes e
agroquimicos

Efetivo na recuperagdo de estresses

Maior resisténcia ao estresse hidrico e
de alta temperatura MCassab&b
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Legislacao - Biofertilizantes

SUBDIVISAO DOS BIOFERTILIZANTES - MAPA

Mas e 0 uso de aminoacidos em formulagdes de fertilizantes?!?

Aminoacidos

Vantagem técnica sinérgica com outros componentes.

QUELATO

COMPLEXO

Estabilizacdo mediante ligagOes fortes

Estabilizacao mediante ligagoes fracas

O termo so é associado a agentes de
sinteses quimicas (sintéticos)

O termo associa-se a agentes naturais

Podem produzir fitotoxicidades, a planta nao
reconhece como naturais

N3o produzem fitotoxicidade ja que a planta
os reconhece como naturais

Atuam em niveis de pH estreitos

Atuam em niveis de pH amplos

EDTA, EDDHA, DTPA

Aminoacidos

McCassab @




Legislacao - Biofertilizantes
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SUBDIVISAO DOS BIOFERTILIZANTES - MAPA

Biofertilizante de extratos vegetais: produto obtido
por extracdo de compostos orgdnicos sollveis da
fermentagdo ou beneficiamento de materiais organicos,
isentos de contaminagdo bioldgica.

Il - para os biofertilizantes de Extratos Vegetais:

Garantia TEOR MENIMO (porcentagem em peso)
Fluido Solido
cot 5% 20%
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‘ Legislacao - Biofertilizantes

SUBDIVISAO DOS BIOFERTILIZANTES - MAPA

MAPA (5 becusria
— o Abastecimento

Extratos Vegetals Extratos vegetais sdo fontes de carbono mas também
sdo ricos em compostos bioativos que ativam os
metabolismos das plantas para diferentes respostas.
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Legislacao - Biofertilizantes

SUBDIVISAO DOS BIOFERTILIZANTES - MAPA

Biofertilizante de extratos de algas ou algas
processadas: produto obtido por extragdo e
beneficiamento de algas.

Extratos de Algas

Il - para os biofertilizantes de Extratos de Algas:

TEOR MINIMO

Garantia (porcentagem em peso)

Fluido Solido

Acido alginico 1% 5%

*exceto para o extrato de alga Ecklonia maxima obtido por extragao fisica, quando o teor minimo MCassab @
de acido alginico para produtos fluidos ou sélidos sera de 0,5% no minimo.
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Legislacao - Biofertilizantes

SUBDIVISAO DOS BIOFERTILIZANTES - MAPA

Ministério da
MAPA Agricultura, Pecuaria
e Abastecimento

Extratos de Algas

Ecklonia maxima Sargassum spp.



M 7=\
McAssAB 47
AN L, A/"’/‘

RUMO AOS

‘ Legislacao - Biofertilizantes

SUBDIVISAO DOS BIOFERTILIZANTES - MAPA

MAPA (5 becusria
e Abastecimento

Extratos de outras algas — quimicamente diferentes

e M e
N

| Durvillaea sp.

Sargassum sp.
A a

Chondrus sp.

McCassab &b

a.s a0 als =lo = z.0 1ls 1.0 PR



MCASSAB “( (i)
W / ‘i‘_%’:////y

RUMO AOS

‘ Legislacao - Biofertilizantes

SUBDIVISAO DOS BIOFERTILIZANTES - MAPA

MAPA {52654
— c Abastecimento

Extratos de Ascophyllum sob diferentes extracoes

APH Alcalina atmosférica
Extratos de Algas

L Alcalina pressurizada
S W}J PV -JLJLJL,L\M l\\

e il N J“\‘wa A J . l B hn

B — AR \ A A

..................................................

Extracido sob agua fria

Extracao sob agua quente

McCassab &b
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Legislacao - Biofertilizantes

Resposta fisioldgica Sinal — “ingrediente ativo”

MAPA (5 becusria
— o Abastecimento

* Alginatos
* Manitol
* Qutros polimeros

Aporte de
nutrientes

Extratos de Algas

* Sinais pré-hormonais
Desenvolvimento « Oligossacarideos e Monossacarideos
* Acidos organicos

N\ , .
* Betainas, Prolinas e outros

aminoacidos
Defesa natural « Sinais de Inducéo de Resisténcia
contra estresse * Oligossacarideos

» Laminarinas (biotico) e outros
compostos

5 + Carbohidratos, aminoacidos e outros
Interagao com compostos

microrganismos - Possiveis compostos de sinalizagéo McCassab &b
\ direta ou indireta

\3
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Legislacao - Biofertilizantes

SUBDIVISAO DOS BIOFERTILIZANTES - MAPA

Biofertilizante de substdncias hdmicas: produto obtido por

decomposigdo e solubilizagdo de materiais organicos e posterior

Substancias Himicas . ~ . . ~ . , . /.
oxidagdo e polimerizagdo, formadas basicamente por dcidos hdmicos,

dcidos fulvicos e huminas.

IV- para os biofertilizantes de Substancias Humicas:

TEOR MINIMO
Garantia (porcentagem em peso)
Fluido Sélido
acido humico, e/ou 5% 15%
acido fulvico, e/ou 1% 3%
, MCassab (I
humina 1% 3%




Substancias HUmicas

W
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ANOS

FRACOES DAS SUBSTANCIAS HUMICAS

Acidos himicos (AH) compreendem substancias orgénicas sollveis em
solugdes alcalinas diluidas, mas precipitam quando acidificados (pH <2).

Acidos filvicos (AF) consistem compostos orgdnicos soldveis em toda
faixa de valores de pH.

Humina € a fragdo insolivel em ambas as condi¢des dcidas e bdsicas
(STEVENSON,1994; GUERRA et. al, 2008).
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Legislacao - Biofertilizantes

BENEFICIOS
MAPA ...Tmmm a. Reduz a fixagao do fésforo nos solos aumentando ¢. Maior desenvolvimento do sistema
a disponibilidade deste nutriente as plantas radicular e vegetativo das plantas

Substancias Hlmicas

SUBSTANCIAS
HOMICAS .  TESTEMUNHA

b. Diminui as perdas dos nutrientes por lixiviagao d. Estimula a atividade dos microrganismos
(maior CTC dos solos) aumentando a sua disponibilidade benéficos as plantas
as plantas




FERTILIZANTES ESPECIAIS

ANUARIO BRASILEIRO DE TECNOLOGIA EM NUTRIGAO VEGETAL

Evolucao das Vendas
Em Bilhdes de Reais

25,000

20,000
16,661
15000 -
............... '10,100 15/14 16/15 17/16 18/17 19/18 20/19 21/20 22/21
10000 ———————— .=
6591 7,097 14,6% 10,1% 9,2% 191% 7,7% 42,3% 650% 332% + 204
5000 4,020 4i)6 f’i@? ....... 5i33 I I

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023




FERTILIZANTES ESPECIAIS abisolo =

Industrias de Tecnologia
em Nutricdo Vegetal

ANUARIO BRASILEIRO DE TECNOLOGIA EM NUTRICAO VEGETAL

Evolucao das Vendas

Em Bilh&es de Reais Ctegoria 2120 22ym
18,000 17,720

Minerais 0 0 )
16,364 Especiais >7,9% 37,0% +8!3 Y0
16,000
Organominerais 68,3% 22,7% -20, 7%
14,000
Organicos 61,5% 25,5% - 0)
11,943 g 6 6 7,2%
12,000
10,000
6,000 5,739
4,048
4,000 3,298
3,212
1,960 1,779
2,000 1,086 0.878 s 218
0,574 *~’ - !
_ ] — []
Minerais Especiais Organominerais Organicos

W 2019 w2020 m2021 m2022 [0 202
3




Biofertilizantes - Mercado

Evolucao das Vendas
Em Bilhdes de Reais

Vendas de Biofertilizantes

(fluidos e solidos)

ilho Reai
Em Bilhdes de Reais 2022 2023 Variacio

0,700

0,600 0,590 466,3 492,2 5,6%

0,500 0,466 0,492

0,400
0,300 0,263

0,200
0,100
0,000

2020 2021 2022 2023

22%
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Biofertilizantes - Mercado

VENDAS DE BIOFERTILIZANTES E DE FERTILIZANTES QUE OS .
CONTENHAM abisolo iz

em Nutrigdo Vegetal 2024

Vendas de Biofertilizantes e de Fertilizantes que os

Contenham
Em Bilhoes de Reais

J 3,498 Categoria 2022 2023 Variagdo
35
3 2,686 Minerais 2,686 3,498 30,2%
Organominerais 1,301 1,067 -18,0%

2,5
1,301 Organicos 0,380 0,292 -23,2%

4 1,067 Biofertilizantes 0,466 0,492 5,6%
. . . 0,380 0,292 0,466 0,492 Total 4,833 5349 10,7%
. - N

Minerais Organominerais Organicos Biofertilizantes

W 2022 w2023



Biofertilizantes - Mercado

SUBSEGMENTS
BIOSTIMULANTS

I Hormone M Aminoacids [l Algae 0 Humic/ Fulvic Acids Vegetable Extract [l Organic || Others

TURNOVER TURNOVER PAT
(USD mi) (R$ mi) (1.000 ha)

+43%
222

25%
[5.659)
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Biofertilizantes — Mercado - Cultura

TODAS AS CATEGORIAS BIOFERTILIZANTES
Cultura 2020 2021 2022 2023 Cultura 2021 2022 2023
Soja 46,7% 47,7%  35,1% 48,5% ] 56,0% 43,8%  62,8%

Milho 10,6% 9,6% 12,4% 13,6% Milho 5,2% 8,8% 12,1%

Cafe 10,7% 13,8% 10,9% 9,7% Cafe 12,8% 10,3% 8,4%
Cana-de-Acucar 9,6% 7,6% 7,2% 9,2% Outras 5,2% 30,1% 4,0%
Hortalicas 5,9% 4,4% 7,5% 4,7% Er 6,2% 2,4% 3,5%
Outras 0,0% 4,6% 14,4% 4,1%
Frutas 8,4% 4,9% 4,6% 4,1%
Algodao 2,7% 2,1% 2,2% 2,5%
Reflorestamento 0,1% 0,3% 1,3% 1,0%
Feijao 2,2% 1,7% 1,8% 0,8%
Trigo 1,4% 0,7% 1,0% 0,8%
Pastagem 1,0% 1,2% 0,9% 0,5% Pastagem 1,3% 0,1% 0,7%
Arroz 0,4% 0,6% 0,6% 0,3% Arroz 0,0% 0,3% 0,0%
Flores 0,2% 0,2% 0,2% 0,2% Reflorestamento 0,1% 0,0% 0,0%

Hortalicas 4,4% 1,9% 2,5%
Trigo 0,3% 0,3% 2,1%
Cana-de-Acglcar 4,5% 0,7% 2,0%
Algodao 3,1% 0,6% 1,1%
Feijao 0,8% 0,8% 0,7%
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Biofertilizantes — Mercado - Estado

TODAS AS CATEGORIAS BIOFERTILIZANTES

Estado 2020 2021 2022 Estado 2023
MG 15,4% 19,7% 20,2% MG 22,5%
SP 18,6% 15,2% 16,4% MT 18,1%
MT 15,2% 14,3% 13,5% SP 10,5%
GO 9,0% 10,8% 10,9% GO 10,4%
PR 13,0% 8,6% 9,4% BA 6,6%
BA 6,1% 6,7% 6,0% RS 6,4%
MS 4,9% 4,5% 4,6% MS 6,3%
RS 5,6% 4,7% 4,6%
ES p i 2,9% 2,6% = Dl
MA 1,2% 1,6% 1,3% = el

PA 1,3% 2,3% 2,0% PA 2,8%
TO 1,1% 2,0% 1,7% MA 2,0%

SC 1,1% 1,3% 1,1% 10 1,6%
PI 0,8% 1,0% 1,0% Pl 1,3%
PE 2,0% 2,0% 1,7% ES 1,0%
RO 0,8% 0,8% 1,0% PE 0,6%
RN 0,3% 0,2% 0,2% SE 0,4%
SE 0,1% 0,2% 0,2% PB 0,2%
DF 0,3% 0,3% 0,8% RO 0,1%
CE 0,6% 0,3% 0,3% RN 0,1%
RJ 0,1% 0,2% 0,3% RR 0,1%
AL 0,2% 0,2% 0,2% RJ 0.1%
r
RR 0,1% 0,1% 0,1% AM 0.1%
r
PB 0,0% 0,1% 0,1% DF 0.0%
AM 0,0% 0,0% 0,2% .
AC 0,0% 0,1% 0,1% S Lol
CE 0,0%
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Legislacao — Defensivos Bioldgicos

CLASSIFICAGAO DOS PRODUTOS BIOLOGICOS DE CONTROLE

Agentes bioldgicos de controle

Organismos vivos que controlam populacio de pragas @ doencas

Substancias quimicas naturais

Semioguimicos Bioguimicos Microbiologicos Macrobiologicos

* Virus * insetos

pragas
* bactérias

* horménios = dcaros
reguladores

] * protozoarios
de crescimento

» aleloquimices = enzimas » fungos * nematdides

Fante: Minlstério da Agricultura,
Pecudria ¢ Abastecimento {MAPAY, 2015

. -
Cmphl‘ﬁl McCassab &b
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Defensivos Biologicos

FASES DO CONTROLE BIOLOGICO NO BRASIL

Fase 1 - Antes de 2005 Fase 2 - 2005 a 2014 Fase 3 - 2014 a 2022 Fase 4 - Pos 2022
- Produgio exclusivamente on | | - Primeiro ABC registrado - Censolidagio do controle - Consolidagdo das empresas
farm ou caseira - Criacio da ABCBio biologico - Novas empresas serdo criadas
Metarhizium anisopliae - Crescimento no niimero - Crescimento no nimero - Aumento da oferta de
Beauveria bassiana de produtos registrados de empresas ingredientes ativos
Trichoderma spp. - Novas empresa - Crescimento no nlmero - Aumento da oferta de
Trichoderma stromaticum - Mudanga nos processos de produtos registrados produtos
Dycima pulvinata de registro - Crescimento da produgio - Mistura de bioagentes
Acremonium - Crescimento de vendas on farm de Bacillus spp., - Produtos com novas
Clonostachys de produtos i base de Trichoderma, Beauveria, tecnologias
Cotesia flavipes Beauverta, Bacillus, Metarhizium, etc. - Crescimento do mercado
- Produtos comercializados Metarhizium, Trichoderma, - Programa de Bioinsumos - Mudancas no processo de
sem registro, exceto Bacillus Cotesia, etc. do MAPA registros
thuringiensis - Explosio da Helicoverpa - Forte crescimento do - Regulamentagio da produgcio
armigera mercado on farm
(ndo esti sendo considerado - Inicio da produgio - Bioherbicidas
o controle biologico classico) on farm de Bacillus - Prebidticos
thuringiensis para controle - Manipulacio do microbioma
de H. armigera
McCassab &D)

Figura 1. Fases do controle biologico no Brasil. ABC = agente de controle biologico. ABCBio = Associagio
Brasileira das Empresas de Controle Biologico.
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120 3° Fase
100 99
93
88
80 77
69
. 62
60 2° Fase | ss
3
40
1° Fase 3
28
22
20 ll 14
7 7 8 . 8I
3 2 3
1 11
0 -l

NOVAS EMPRESAS POR ANO N° EMPRESAS ACUMULADO
® 1991 = 1998 = 2002 = 2008 w2010 m 2011 = 2012 ® 2013 = 2014 m2015 ® 2016 = 2017 m 2018 = 2019 = 2020 = 2021 = 2022

Figura 3. Numero de novas empresas e acumulado de empresas com registro de produtos para controle MCassab @
biologico no Ministério da Agricultura, Pecuaria e Abastecimento, disponiveis na base de dados do Agrofit,
entre 1991 e julho de 2022. Fonte: Autores, 2022.
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Legislacao — Defensivos Bioldgicos

PRODUTOS BIOLOGICOS REGISTRADOS

12
1
64% Microrganismos 7
75
17% Macro-organismos
8% Semioquimicos
S 11% Bioquimicos
484
produtos
3
14
3
2
4
1

T MCassab&b

: 4
Fonte: Ministério da Agricultura, Pecuéria @
CrOpl-_-Lt%)\ Abastecimento (MAPA); Croplife Brasil, 2022
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Legislacao — Defensivos Bioldgicos

Registros Protecao Cultivos -
Evolucao

I BioLOGICOS [ Quimicos

168
136 146  ETA 148 339
110 T4 102 EEZ 110 B& e
% 4% 10%

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

kynetec McCassab &b

i %%: Spark Fonte: MAPA — Elaborado / Revisado por Kynetec — Fevereiro 2024.



kynetec
T3 Spark

Registros Biologicos - Evolucgao

I rrichodermma sp. I Bacillus amyloliquefaciens " Telenomus podisi
' Azadirachtin  Metarhizium anisopliae I outros
 Bacillus thuringiensis ] Beauveria bassiana

" Bacillus subtilis | Beauveria bassiana + Metarhizium anisopliae

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Fonte: MAPA - Elaborado / Revisado por Kynetec — Fevereiro 2024.
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Mercado — Defensivos Biologicos

Protecao de Cultivos - Mercado BR

» Indicagbes em %. Bases em Valor de Mercado (USD mi). AL RN

USD mihdes
W soja  Milho M Cana  Algoddo [ café ¥ Trigo Il Feijao | Laranja I Outros ( )

(¥34%D
(+14%> 20.214

5% 57%
| - ¥ - | (11.448)

12.386

53%
(6.317)

kynetec
T3 Spark
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Mercado — Defensivos Biologicos

Protecao de Cultivos — Segmentos

« IndicacGes em %. Bases em Valor de Mercado (USD mi).

VALOR MERCADO
(USD mihdes)
Bl Herbicidas [l Tratamento de Sementes
B Fungicidas | Nematicidas 20.214

. Insecticidas  Outros*

G35%

15.092

12.386
11.840 11.187

3.151
(25%)

== MCassab @

19/20 20/21 21 /22 22/23

Fonte: Kynetec | FarmTrak ™ | Multiculturas - 22/23 Outros*: Adjuvantes e Reguladores Crescimento.

kynetec
: Bl'ﬂl\é Spark
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Mercado — Defensivos Biologicos

MERCADO & IMPORT. BIOCONTROLE

« Indicagbes em %. Bases em Valor de Mercado (USD mi). VALOR MERCAD!{(
(USD mihdes)
MERCADO TOTAL MERCADO S/ HERBICIDAS

" Def. Quimicos s/ Herbicidas
I Biodefensivos

+29,4%
13.026

10.064

. Def. Quimicos ¥ Biodefensivos

18/19  19/20  20/21  21/22  22/23 21/22 v o McCassab &b

kynetec

.
#{- E'E.E"rk Fonte:; Kynetec | FarmTrak!™ | Multiculturas - 22/23
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Mercado — Defensivos Biologicos

Biocontrole — Macro x Micro

« Indicacdes em %. Bases em Valor de Mercado / Area Potencial Tratada (1.000 ha).

PAT
(1.000 HA
VALOR MI_ER:.CADO
(USD mihdes) 50.728
I MACRO*
" MICRO

18/19 19/20 20/21 21/22 22/23 | 18/19 19/20 20/21 21/22 22/23
) 5 ; McCassab &b

kynetec

#{- Spark Fonte: Kynetec | FarmTrak '™ | Multiculturas - 22/23
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Mercado — Defensivos Biologicos

Evolucao Biocontrole no Brasil

+ IndicagBes em %. Bases em Valor de Mercado (USD mi). VALOR MERCADO
(USD mihdes)

! BioNematicidas ;_[ Biolnseticidas - BioFungicidas

kynetec
T3 Spark
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Biocontrole - Principais Organismos

VALOR MERCADO
+ Indicacdes em %. Bases em Valor de Mercado (USD mi). (USD mihges)

M Beauveria b. I B. subtilis + B. licheniformis

M B. amyloliquefaciens Wl B. thuringiensis
B. subtilis - Beauveria b.+ Metarhizium
™ Trichodermma B. methylotrophicus
M Isaria fumosorosea | SfMNPV
'~ Paecilomyces - Others
Metarhizium

kynetec
T3 Spark

Fonte: Kvnetec | FarmTrak M| Multiculturas - 22/23
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Mercado — Defensivos Biologicos

SEGMENT IMPORTANCE BY CROPS - ONLY BIOLOGICAL PRODUCTS
TOTAL CROPS - 22/23

B sionenancoes T soinsecnionss [l siofunGIODES (USD )

180 100 26

TOTAL - CROPS SOYBEAN SUCARCANE F&V /CITRUS

OTHERS

kynetec e &b
Tk spark



Mercado — Defensivos Biologicos

MCASSAB “|

RUMO AOS

MARKET EVOLUTION - BIOLOGICAL PRODUCTS BY CROP
BIOLOGICAL (CPP)

InShcations in X Basls in Turnover {RS =)

=4

kynEtEC
e seark
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Mercado — Defensivos Biologicos

Fatores Responsaveis pela Evolucao

- Aumento Potencial
(area/tecnologia/resisténcia/pressao pragas e doencas
Aumento da disponibilidade de produtos

Custo beneficio

- Menor caréncia (adocao em HF)

- Empresas com foco/especializada

Facilidade de obtencao registro x Quimicos
(R$xTempo)
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Mercado — Defensivos Biologicos

ADOPTION EVOLUTION kynetec
TOTAL MARKET - BIOLOGICAL PRODUCTS 22/23 3k Spark

Bass in Adoption (% of area)

Cultivated Area (LOOO haj: 72.507 20/2] Cumveted Ares 1000 hak 76952 21/22 cumhates aea noco nay a0 22/23
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Mercado — Defensivos Biologicos

ra - =
Adocao - Biocontrole no Brasil
« Indicagdes em % de adog3o. Base em Area Cultivada.
AREA CULTIVADA: 81,6 ADQCAO
MILHOES HA (% AREM)
PB
32%
PE
22%
AL
47%
ADOGCAO (%)
@ > 50%
N 41 -50%
0 31-40%
15 - 30%
BRASIL
< 15%
kynetec 3590 apocio MCassab &b
- % E"P-Er-k - Fonte: Kynetec | FarmTrak'™ | Multiculturas - 22/23




Mercado — Defensivos Biologicos

Aquisiches e parcerias estratégicas na indudstria de especialidades (nutricio de plantas e bioldgicos) Principais
consolidadores do
mercado
g
_BU\;_ coll >< Parceria comercial >rl.lg“t V ITTIA 05
side cide > Aquisicio ou investimento R|mm}ﬁ m@ﬂ]} ‘s e
>> jpo K 03
Segmento bioldgicos Wf}{m m > geoPLaN k> oligos’ o
- Ambos segmentos -
k- . & D
E 5 }éﬁ'} Bioestimulantes Ln&ll:l} kﬁ‘}{w (_ﬂ;);‘;‘{-’m L';!..D‘Jc‘a'"} Em I_l].l_th] 02
= SpuEntures
é, VITTIA ﬁBW*[E rﬂ_’_ﬁ:sﬁhgrims mk%&!ﬁﬁ! iﬂﬂt)@.. Enitre 3 vivus @
] csroceres>tomn I Soeocom o MM 50> e L Swarsrees  conteva 02
E @ > Saro p > pasrA syngent>oalagro || C1C > BiOTROP nvmﬁp THWOTERD bighe T “BIGTROP NITROS:OGG
: > ki Dot 7 A e & SB  dene>iohic B ” /\|C|.
:g .(.).E!g..ﬂ e I ‘mﬂmwﬁ W _l.-'r-l_“ ’ﬂ:&_! 'l‘.‘_-'_.-_'.-_e.'\ L
-4 — gg & : ATLAS
s Rt lll] s TNV ) 282, 8§, >§2 O >  Lwdecop 02
H 0> ) > 0 K S L2 & daSome, oW G >eo
2 RO o W noun
BRANDT>Target BioTROP > 210t 77 02> <Bivecn <idutrien \[|TTIN> .ﬁ? s[.?!g >@' VITTIAS:: 21 Ln&,, ) 02

An> g A SER ¢ >aeme @) >igide VIMA>>B]

AGRO

YARA

m McCassab &b

Fonte: Informagies do mencado e CELERES®. Elaboragio:
CELERES®. Atuslizado em Janeiro/2024

m
Y

J

Céleres - 20 ANOS Pensando o fut
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Mercado — Defensivos Biologicos

Produtos Biolégicos em numeros

A adogao de um produto biolégico A substituigao dos defensivos
% associado a um defensivo quimico quimicos por biolégicos pode

rendeu: resultar na redugao de emissoes
do uso de biopesticidas no de gases de efeito esufa entre
mundo, ocorre na produgao de 77 5 kg por hectare ﬂg
frutas e hortaligas a mais de milho (&7 6 0 9 0 o /

- O

A associacao de biolégicos com kg por hectare g/
inseticidas quimicos elevou o 4 oo agmais de soja por hectare ac ano
R O mercado global de biopesticidas
de 5 0% 2:;:3 de ‘.‘ 9 0°/o Existem mais de 600 produtos é estimado entre & e 8 bilhdes

biologicos resgistrados no Brasil de délares

fonte: Marrone Bio Innovations; Mapa; Agrofit, 2023

McCassab &b
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Conclusoes

Bioinsumos por categoria !SXI‘\G‘IIGG
MERCADO TOTAL - PROTECAO DE CULTIVOS AL

Indicagdes em % Bases por indicagao

_ ~4752
TURNOVER TURNOVER 10,4%
(USD mi) (RS mi)
I Bionematicidas 1 31,5
AT %
B Bioinseticidas . e S
K 3 . )
I Inoculantes i 31,1%
B Biofungicidas 27% :
. . 72) 3% 20% mie 1l ’ e
- Biofertilizantes % v B ridee 27% 15,1%
any  B25% == - (304) 473) : e
.v-.ﬂhsa:. tiiz)l‘,O?"", a7s)l 1% 10,4%

. o 53] (198) s
1718 1819 19/20  20/21 21/22 22/23 1718 18119 19/20 20/ 2122 22j23 MCassab @
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Conclusoes

./il Capacidade de mais dobrar nos préximos 3-5 anos.

Capacitacéao Técnica e

.J comunicacao adequada
com mercado

h Adequacao de capacidade fabril,
gualidade de produtos

éﬁm Adequacao no Portfolio de produtos

2 W

W¥. Aliancas Comercias, com produtores
‘ ( D formadores de opiniao e instituicdoes
de pesquisas MCassab@)
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Biologicos e Biotecnologia Criando

Solucoes Inovadoras para Desafios Globais

- DR. RAFAEL VASCONCELLOS
- RAFAEL.VASCONCELLOS@ITATIJUCA.COM

ITATIJUCA

Biotech
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Nossa Histéria
REGISTROS
* Defensivos
* TInoculantes
* Condicionadores 2024+
bioldgicos LANCAMENTOS!!'!'!
REGISTRO -Estabelecimento
Produtor
Projeto Pipe I --.-..,... Inoculantes | Fertilizantes
j i ci 2022 . | Condicionador de Solo
Itatijuca Biotech nasce Euloherb cuok 0 2023
como uma Startup de Aprovadi) BAEBSE p
Tecnologia Industrial, > "--.._. - _
Incubada no CIETEC - . '-..... Laboratério Credenciado (MAPA)
L] L s '
USP/IPEN : . INAUGURACAO Analise de
2018 . 2019 Lancamentos Unidade Tabodo da Serra Inoculantes
De produtos Producdo Pesquisa e
Prestacdo de Servicos

Taa,
L}
........ _ . . _
"*a,, Inauguragdo da divisédo
do agronegbdcio

2014




I RUGR Biotecnologia na

icultura

BRASIL - A energia solar vira TECNOLOGIA - Rappi: do zero Ag X
uma fonte de riqueza no pais ao bilhao de ddlares em trés anos
S |

A PROXIMA

VERDE Rafael Vicente (esq) e Mauricio Palmieri (dir) - Fundadores da Itatijuca E

De hanho de micrébios e manipulaco genética a internet
das coisas e inteligéncia artificial. Com as novas tecnologias, vem ai
a terceira revolucéo agricola — capaz de enfrentar as mudancas climaticas
e 0 aumento da populacao. E ainda gerar mais riqueza no campo

Foto: Germano Luder
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Itatijuca é o parceiro

Melhores praticas de
Fermentacao

Desenvolvimento de
formulacdes e produtos
personalizados para cada
Regido

Rigoroso Controle
de Qualidade




e BIOINSUMOS R$ 17 BILHOES 2030
« TAXA DE CRESCIMENTO 23 % aa

« DEFENSIVOS — US$ 20 BILHOES -
« TAXA DE CRESCIMENTO - 40 % 21/22 - 22/23

Mercado de Biologicos
ITATIJUCA

Biotech




O ambiente Solo

Estrutura e textura
Agregaciio
Compactacio
Densidade
Capacidade hidrica

Diversidade genética e funcional

pH Matéria orgénica do solo
Salinidade Ciclagem de nutrientes

C1C Controle de doengas

Nutrientes Formagto dos agregados do solo

ITATIJUCA

Biotech




Microscope
image of the
Methylobacterium
symbioticum
colonising a leaf and
migrating towards
the stomata to
enter the plant.

" AUT;T:": , Producdo de
isponibilidade de antimicrobianos
FOLIAR nutrientes

Micro-organismos da filosfera
Controle de fungos e insetos Reduzir stress abidtico
Estimuladores de crescimento e
inducdo de resisténcia sistémica
(metabélitos) BS  Competigiio com

Produzir fitohormonios iy e patégenos
Control I | ‘

https://www.google.com/url?sa=i&url=https%3A%2F%2Ftwitter.com%2FCortevaForage%2Fstatus%2F1767237103522398372&psig=AOvVaw1M4zfqFMSulxSMFWKQLGic&u . A0 /
st=1712685276488000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCMDPvv-Xs4UDFQAAAAAJAAAAABAX : g

Indugtio de resisténcia
sistémica

| + Pi-60

| Blake et al 2020

ITATIJUCA

Biotech




Ativador de Planta
/Fungicida
Bactericida

Fungicida
Fungicida
Microbiolagico
A/ ’

— Acaricida

Herbicida

.

Moluscicida
Cupinicida\\/ Acaricida
Quimico
Nematicida
Microbiologico j
Nematicida

Ativador de Planta /Fungicida
Bactericida
Fungicida
Fungicida Microbiologico
Acaricida Biologico
Acaricida Quimico
Inseticida
Inseticida Microbiologico
Nematicida
Nematicida Microbiologico
Cupinicida
Moluscicida
Herbicida

Numero de Registros
4
33
737
114
54
229
775
295

Biologico
Inseticida

Inseticida
Microbiologico

AGROFIT

CONSULTA ABERTA

H—

ITATIJUCA

Biotech



* 1- Peptideo Derivado de Proteina Harpin (PDPH)

* 2 - Bacillus aryabhattai, isolado CBMAI1120  Bacillus
haynesii, isolado CCT7926
Bacillus circulans, isolado CCT0026

Ativador de
Planta
/Fungicida

Cupinicida Mol

4

Inseticida

Nematicida
Microbiologico

Nematicida Bactericida

4 Produtos

Inseticida
Microbiologico

Fungicida

Fungicida
Microbiologico

Acaricida

Biologico

= AGROFIT & [TATIWUCA

CONSULTA ABERTA




Bacteriéfago

Casugamicina (antibiético)

Cloreto de benzalconio (aménio...
Hidroxido de cobre (inorganico) _
Larrea tridentata (extrato)

Bactericida Melaleuca alternifolia (extrato) L

.. Cupinicida Moluscicida
Nematicida . ) L
Microbiologico Oxicloreto de cobre (inorganico) 19
\ Ativador de Planta
/Fungicida

Nematicida ..
actericida

»

Inseticida Bacillus sp

Microbiologico

Fungicida

Fungicida
Microbiologico

Inseticida

Acaricida

Acaricida Biologico E RQ Fl T
Quimico

CONSULTA ABERTA

ITATIJUCA
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Fungicidas
lrichoderma spp
Baciflus amyloliguefaciens
B. velezensis
B. subtilis
B. pumilus
Nematicida  CUPinicida Moluscicida

Microbiologico Pseudomonas fluorescens

Ativador de Planta
/Fungicida
actericida

Nematicida

Paenibacillus azotofixans

Inseticida

Miorobiologico Clonostachys rosea

B. circulans

Fungicida
Microbiologico

N

Acaricida
Biologico

Inseticida

Acaricida
Quimico

=> Perigoso 97 %

I
I
I ..
Fungicidas
— Bioldgicos
I
I
f
I
0 70 20 30 40 50

ITATIJUCA

Biotech

AGROFIT

CONSULTA ABERTA




Acaricida o ormectina - 28

229 Registros Allium sativum - 1

Nematicida Cupinicida Moluscicida

Microbiologico Ativador de Planta Acu riCidu
Nematicida . [Fungicida 1 T
Bactericida BIOIOQICO
Inseticida
Microbiologico \\"
Fungicida Beavveria — maioria 89%

Fungicida Hirsutella thompsonii - 3%

AGROFIT ITATIJUCA

CONSULTA ABERTA Biotech

Inseticida

Acaricida




Ativador de Planta

, MPunsllds Inseticida Biologico — 295 Registros

Herbicida | Bactericida

Fungicida
Fungicida
Microbiolégico

Acaricida

M‘0|.U§CICIda Biologico Virus
CupII‘IICIda_\\ Acaricida
~\g Quimico

Nematicida_
Microbiologico
Nematicida

Metarhizium

. Inseticida
Inseticida /

Microbiologico_
Beauveria

Isaria fumosorosea

Inseticida

Bacillus

775 Registros o s w0 5 w5 1 3 4

=> Perigoso 91 % ,
9 ° AGROFIT 4\ ITATIJUCA

CONSULTA ABERTA Biotech




Ativador de Planta

/F i 'd . . . ’ . .
Herbicida [ Partericida Nematicida Bioldgico — 78 Registros

Fungicida
Fungicida . .y
Microbiologico Bacillvs subtilis I

Acaricida . .
. e ‘ I
Moluscicida Biologico B amyloliquefaciens
CUPiHiCida\‘k_‘ Acaricida B. licheniformis
Quimico :

Nematicida_
Microbiologico
Nematicida

B. velezensis,

- Paecilomyces lilacinus
Inseticida

Inseticida / '
Microbiologico_

Trichoderma
Bacillus firmus
Purpureocillivm lilacinum

[ ] [ ]
N e m ﬂ i I C I d u Pastevria nishizawae

Bacillus methylotrophicus

(Y
(1S
~
Q
~
«
S

25 30

37 Registros

=> Perigoso 90%

AGROFIT ITATIJUCA

CONSULTA ABERTA Biotech




Bacillvs megaterivm

B. tequilensis

B. velezensis
Trichoderma harzianum
B. amyloliquefaciens

B. pumilus

B. licheniformis

B. subtilis

N N NN NN N N~

Condicionadores
Biolégicos do Sol
26%

SIPEAGRO -
Fertlizantes jndicadores.agricultura.gov.br

87 % aminoacidos (algas e de outras origens)
Enzimas (2)

Biofertilizantes
2%

Biofertilizantes
Inoculantes

Condicionadores Biolbégicos do
Solo

NUmero de
Registros
16

659
245

Inoculantes
72%

ITATIJUCA

Biotech



Igual ou mais de 15 registros ITATIJ UCA

Biotech

BRADYRHIZOBIUM JAPONICUM
BRADYRHIZOBIUM ELKANII
BRADYRHIZOBIUM SP

Azospirillum brasilense

RHIZOBIUM TROPICI

BRADYRHIZOBIUM ELKANNI

RHIZOBIUM LEGUMINOSARUM BV. TRIFOLII
BACILLUS SUBTILIS

Psevdomonas fluorescens

o

50 100 150 200 250 300

Até 8 registros

RHIZOBIUM LEGUMINOSARUM BV. VICEAE

Bacillus amyloliquefaciens

Rhizoglomus intraradices

Mesorhizobium amorphae
BACILLUS ARYABHATTAI

Bacillus mojavensis

Trichoderma asperelloid

Claroideoglomus claroideum
TRICHODERMA KONINGIOPSIS
TRICHODERMA ENDOPHYTICUM

d

Paraburkholderia
Methylobacterium symbioticum
Lysinibacillus sp.

BACILLUS SIMPLEX

o
—
N
w
£
wv
o
~
©o




Bacterias

Azospirillvm brasilense
Bacillus licheniformis
Bacillus paralicheniformis
Bacillus subtilis

Bacillus amyloliquefaciens
Bacillus circulans

Bacillus firmus

Bacillus licheniformis
Bacillus methylotrophicus
Bacillvs mojavensis
Bacillvs pvmilus

Bacillvs simplex

Bacillus tequilensis
Bacillvs thuringiensis
Bacillus velezensis
Bacillvs haynesii
Brevibacillus laterosporvs
Bradyrhizobivm elkanii
Bradyrhizobivm japonicum
Bradyrhizobivm sp
Fravteria avrantia
Lysinibacillus sp.
Mesorhizobivm amorphae
Mesorhizobivm ciceri
Methylobacterivm symbioticum

Nitrospirillvm amazonense

P, aryabhattai

Paecilomyces lilacinus

Paenibacillus azotofixans
Paraburkholderia nodosa

Pasteuvria nishizawae

Priestia megaterivm

Psevdomonas flvorescens

Rhizobivm leguminosarvm bv. Trifolii
Rhizobivm leguminosarvm bv. Viceae
Rhizobivm tropici

Sinorhizobivm meliloti

Fungos

Beauveria bassiana
Metarhizium anisopliae
Metarhizium rilyei
Trichoderma spp (10 sp)
Paecilomyces fumosorosea
Paecilomyces lilacinus
Hirsutella thompsonii

FMA

Claroideoglomus claroideum
Rhizoglomus intraradices

ITATIJUCA

Biotech




O Brasil do Agro

Mais de 5 milhoes de estabelecimentos agropecudrios

Area ocupada de mais de 350 milhGes de hectares

51 mil estabelecimentos agropecudrios com mais de MIL ha = 167 milhGes de ha
2,5 milhoes de estabelecimentos agropecudrios com até DEZ ha = 7,9 milhoes de ha

77% se declaram como agricultura familiar

1 — Novas tecnologias — micro-organismos e formulagoes;
2 — Treinar e comunicar-se melhor com o produtor (manejo é muito importante!!) — mais néo quer dizer melhor !

3- Conexiio campo — pesquisa — indistria

ITATIJUCA

CENSO AGROPECUARIO 2017 Biotech




Onde estaumos avancando ?

Estratégia Tecnologica

* Produtos com bhase de metabolitos — IRS

* Mix de micro-organismos com funcoes diferentes na mesma
mistura

* Uso de micro-organismos e ouv metaholitos com efeito sobre
a hiota benéfica — solo supressivo!

* Tempo de prateleira;

ITATIJUCA

Biotech




Produtos e Oportunidades
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EVANORA

5

ITATIJUCA

Biotech

Evanora
EPS

5 litros

TECNOLOGIA SUSTENTAVEL E
BIOLOGICA PARA POTENCIALIZAR AS
FORMULAGCOES DE FERTILIZANTES
FOLIARES

Aditivo Biolégico

v Exopolissacarideos (eps) proveniente do
microrganismo;

v’ Traz facilidade de emulsificacao e de

mudanca da viscosidade;

v' Usado para proteger microrganismos nas

formulacoes;
v Origem renovavel e de baixo impacto

ambiental.




Impacto do aditivo Evanora sobre o shelf-life de

Chromobacterium | g UFC/ml x Tempo (Dias)

—e—Chromo + 5 g/L Evanora —e—Chromo + 2.5 g/L Evanora —e—Chromo Controle

EVANORA

10,00

9,00

8,00

7,00

6,00

5,00

4,00

3,00

2,00

1,00

0,00

0 10 20 30 40 50 60 70 80 90 100 ITATIJUCA
- Biotech
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Biotech
Vantagens
*Aumento da atividade bioldgica do
um Bioinsumo solo;
*Maior atividade enzimatica;
Diferenciado ‘Melhora da qualidade agrondmica;

*Regeneracdo total do solo;

Obtengdo do registro como *Sustentabilidade da lavoura.

condicionador bioldégico de

solo Sera um concorrente direto

para o da
SUPERBAC e o da
SIMBIOSE

*Bacillus licheniformis
*Bacillus subtilis
*Bacillus subtilis

* Paenibacillus polymixa
*Bacillus amyloliquefaciens
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Promovem maior
desenvolvimento
radicular e
potencializam O vigor
das plantas

»
‘,-

Ndo tratada } Tratadh
T T E T -

Lavoura de alface com alta
infestacdo de nematoides

Ndo tratada fTratad

Cultura: Alface a S
Cultivar: Americana

Dose: 2,0L/ha (duas Cultura: Lisianthus
aplicacdes) Safra: 2016/2017

Municipio: Holambra/SP
Dose: 2,0L/ha (3
aplicacdes)




Fnsaios em Vasos em solo com nematoides

Testemunha Ostara MIX (2 ml/kg
Semente)

& @ T~ P o
d N0 VERsN . one
\ i ] v w T E

KRB iy B

“"Resultados do uso de Ostara MIX no
tratamento de sementes de soja. Plantio em
solo com alta populacdao de Pratylenchus spp.”

ITATIJUCA
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Diferenca Visual entre os Tratamentos

—25cm
—
— 20 cm
— 15 cm
— 10 cm
— 05 cm

Ostara (2 ml/kg =

semente) e Testemunha

Ostara MIX (2,5 mL/kg semente) melhor desenvolvimento
radicular 1nicial e maior diametro do <coleto das
plantas tratadas.

Ostara MIX aumenta a velocidade de germinacdo das
sementes e emergéncia das plantulas, favorece o
desenvolvimento do sistema radicular e da parte aérea,
tornando as plantas mais tolerantes aos estresses
bidticos e abidticos

RESULTADO: MAIORES GANHOS EM PRODUTIVIDADE.

ITATIJUCA

Biotech




BIOMAPHO .
S Ostara Mix

4923,60 kg / 5404,80 kg /
88,08 sacas/ha

8 sacas a mals por
hectare

Aproximadamente 10 %!

ITATIJUCA

Biotech



Ostara MIX — CONDICIONADOR BIOLOGICO DE SOLO

T1
T2
ha) T3
DOSE 2 (300 ml

TS

Textura
Média

Argiloso



RESULTADOS (SOJA)
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Figura 1. Impacto do condicionador bioldégico de solo no desenvolvimento das

plantas de soja cultivadas em solo de textura argilosa e média. ITATIJUCA

Biotech
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(SOJA — Textura Média)
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Massa Seca

RESULTADOS
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RESULTADOS (MILHO)
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Figura 2. Impacto do condicionador bioldgico de solo no

desenvolvimento das plantas de milho cultivados em solo de |TAT|JUCA

. . . Biotech
textura aragilosa e média. I



Massa seca de parte aérea

RESULTADOS (MILHO - Textura Meédia)
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RESULTADOS (MILHO - Textura Argilosa)
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OSTARA’

FERTILIZANTE
ORGANOMINERAL

iiiii

Comparativo

Concorrentes
BioWish
Rizotec
Boneville Wp Koppert

Profix®

Furatrop

Peregrino

Ostara MIX wvs Concorrentes

Melhoria da Atividade

Bioldgica no solo

Controle nematoides

Promove crescimenfo

Controla nematoides

Promove crescimento

* Bacillus licheniformis
* Bacillus subtilis cepa 9

* Bacillus subtilis cepa
14000

* Paenibacillus polymixa

* Bacillus amyloliquefa

ITATIJUCA

Biotech



Nematicida e Fungicida Biologico

ITATIJUCA

Biotech




Problemas a serem resolvidos

Nematoéide (Pratylenchus spp.) - Citrus e Cana-de-A¢icar

Podriddo abacaxi (7hielaviopsis paradoxa) — Cana-de-Acicar
Podriddio de fusarivm (Fusarivm moniliforme) - Cana-de-Acucar

Podridédio radicular, Tombamento e Podriddo de sementes (Rhizoctonia solani, Fusarivm
spp.) - Citrus

ITATIJUCA

Biotech




Atua sobre varias espécies de fungos como Fusarivm sp. e

Rhizoctonia solani (causadores da podriddo em raizes),

Sclerotinia sclerotiorum (causador do mofo branco) e de

nematoides como Pratylenchus zeae (causador de lesoes

nas raizes).

ncentrugﬁo: 2x102 UFC/ ml
Suspensido concentrada (Fermentado liquido — tempo de prateleira 6 meses —
temperatura ambiente)

ITATIJUCA

Biotech




AN

Vantagens

* Contém metabdlitos, enzimas e fungo

* Formulacdo (suspensdao concentrada)
* Base agua
* Tempo de prateleira - 6 meses em temperatura ambiliente

* N&o precisa ir para geladeira

APLICACAO

Pratylenchus spp. —1 L / ha — aplicactio Unica — via sulco de plantio — instalagtio da cultura
Podriddo abacaxi (7hielaviopsis paradoxa)— 1 a 2 L / ha - aplicactio onica — via sulco de

plantio
Fusarivm sp. e Rhizoctonia solani~ 0,5 a 1L / ha — até 7 aplicacoes em intervalos de 30 dias -
via foliar por meio de pulverizador

ITATIJUCA

Biotech




ITATIJUCA

Biotech

Aproveltem a oportunidade, pols O
futuro do bioldgico chegou

rafael.vasconcellos@itatijuca.com
www.itatijuca.com




SOLUCOES INDORAMA VENTURES
PARA FORMULACOES DE
MICRORGANISMOS

VI Workshop de Tecnologia Vegetal
MCassab 2024

INDORAMA




INDORAMA VENTURES
1 TCompany overview

. BIOLOGICAL FORMULATIONS
> 2 TChallenges and opportunities

BIOCOMPATIBILITY MAP:
3 TOur approach for bio-based formulations

4 FORMULATION GUIDE:
! Case with Trichoderma

INDORAMA
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Over the past
20 years,
Indorama
Ventures has
acquired and
Integrated
more than 50
companies into
Its business

One of the world's

PET
leading PET

producers with TUNTEX" SK chemicals

POLYPLEX EnsTMAN 55CEPSA
Presence in

35 countries

FIBERS

g durafiber AVGOL'  Glanzstoff  Performance %" Fibers

Consolidated revenues of

USS 18.7 B

(2022)

Manufacturing facilities

148

SI??hemicals TUNTEX @ INVISTA

5) INDO)RAMA
PZG’OOO " INDOVINYA

REIMAGINING CHEMISTRY

¢lB|p|w|e

-
TOGETHER TO CREATE A oxy HUNTSMAN OITENO
B ETTE R WO R L D \/ Enriching lives through innovation *

0ld World Industries, LLC

INDORAMA
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DOWNSTREAM BUSINESS
INDOVINYA

Indovinya

We're Indovinya, a
business division of
Indorama Ventures

Indovinya is a world-class, innovative
downstream chemicals company
delivering high-value-added and

sustainable solutions for our
customers' long-term success.

Indovinya business has grown from strength to
strength over the past ten years.

ESTABLISHMENT GROWTH
i i
Entered cost advantage EO/EG Back integration into shale gas-
business in the US through IVOG based Ethylene
OXY
R’
Old World Industries, LLC Occidental Petroleum Corporation
n i
Extending downstream portfolio, REGIONAL PLAYER
adding scale & new geographies Transformative downstream
expansion into EODs
OXITENO Unlocking value through Project
Olympus

HUNTSMAN c0/ro Assets

Enriching lives through innovation

Future growth opportunities
INDORAMA
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DOWNSTREAM CHEMISTRY TOUCHES OUR LIVES EVERYDAY

Ink

Biocides
(sanitizers)

44444444444444

...........

O

Dishwashing
detergents & D

hand sanitizer

Mattress
foam
Weed MBS
control Q&

Soaps & shampoos

A\ J Toothpastes

-.h_ -
r
N 2
L e

.’s Detergents

Auto oil
lubricant

Paints

/ Octane

enhancers

INDORAMA
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‘CHEMISTRY CONNECTED’

AMERICAS

Brazil

) Mexico @
United States EAME APAC

— Uruguay " Belgium gc Australia

®

>

-
s

-

w
3 MG
Al A

@ Indovinya Industrial Units @®.0

()
technical service centers '

Indovinya R&D and @ @
Indovinya in numbers

88 & B 888
18 10 8 +3.700

sites countries?! R&D centers? colleagues

" Included commercial offices in Argentina and Colombia V E N T U R E S
2 Excludes technical service centers



#1 Americas Fabric and Home Care ingredients provider

@ #1 ethoxylator in the Americas

-0

@Zo Broad geographic reach and multi-country capacity

o
ﬁ@ﬁ Continuous investments in capabilities and engineering

Strategic locations in the Americas

INDORAMA
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SUSTAINABLE
DEVELOPMENT

2030 10D SUSTAINABILITY STRATEGY G:3ALS

Baseline 2020*

Sourcing

@ L Responsible

Diversit
/ Reimagining

Chemistry
Together to
Create a Better

Well-being and
%\% Development

Safety

( Product
< S ua]
Governance R Portfolio
INNOVATIVE &SV°

[=]yr7i[m]
(3529
%}% INDORAMA



CERTIFICATION — MARKET RECOGNITION
ECOVADIS SUSTAINABILITY RATING

68 72 75 77 80 .

PLATINUM PSS

ecovadis

Sustainability Rating
JAN 2024

2019 2020 2021 2022 2023

INDORAMA
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INDORAMA

Integrated Oxides and Derivatives

INNOVATIVE &
SUSTAINABLE
PRODUCTS




PORTFOLIO STRATEGY

PSA LCA
CLASSIFICATION MEASUREMENT

o _ S _ Measure the environmental impacts of our products and
Through a qualitative analysis considering environment, processes aiming the reduction of our environmental
social and economic aspects, we classify the

. _ footprint and provide information to customers
sustainability performance of our current portfolio and new

solutions 2030 GOALS

15% revenue from
sustainable products by 2025*

50% of new products
launched from 2025 and
beyond classified as
sustainable*

INDORAMA



A PN PR
Bs g ,‘\('é“ Sl “‘?’\‘ﬂ

CROP APPLICATION PLATFORMS

Vo @) xz

P
CROP PROTECTION TANK MIXADJUVANTS CROP ENHANCEMENT  BIOSOLUTIONS

ENABLE ENHANCE DELIVER UNLOCK
Als to be formulated bio efficacy and the soil and plant health to the potential of
and hit target success of application crops through special biologicals to deliver crop

solutions. productivity



BIOSOLUTIONS

Physical and chemical stability (for naturally derived
biochemicals and biological extracts, for example)

Selection of formulation type and co-formulations (beyond
compatibility — evaluation of the key physical properties of
the active ingredients)

Organism mode of action to optimize the delivery system
(protection of the microorganism during and after
application to ensure effectiveness — UV resistance, tank
mix)

INDORAMA
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BIOLOGICAL FORMULATIONS
CHALLENGES AND OPPORTUNITIES !]\!Q@RAMA




Once a biological active ingredient ¢
has been identified and mapped to ==~
a target - how to formulate it into a g,

stable product, from storage to
field application?



KNOWING THE ACTIVE INGREDIENT IS
ESSENTIAL

 Bacteria? Fungi? Metabolite?

 Which species? Which strain?

« Endospore? Spore?

« Gram-positive? Gram-negative?

« What kind of fermentation was used?

« Which upstream and downstream bioprocess was used?




ﬁ CHALLENGES IN MICRORGANISMS

FORMULATIONS

e

‘ C
=7 3 A
APARLTS
A
-

tSensitivity to water activity (wa)

? Limited Shelf-life

Hydrophobicity of the biological active
Tingredient

TAgronomic practicability

? Interaction with chemicals (compatibility)

INDORAMA
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{[ Microbiology lab

CA Biocompatibility assays
+ access to standard
microorganisms

% Physical Chemistry lab to
assit on surfactant basic
properties as well as for

microorganisms to stablish
the best formulation strategy

Q0 Residual assay to quantify

: @ ° the amount of microorganisms

975 © spread over leaf blade prior to
and after rain simulation

S0soLuTions | CAPABILITIES &

KNOW-HOW

UV resistance assay
|
&
L

Capacity of formulate
solid and liquid bio-
based formulations

Application of formulations
using our spray chamber

Fast estimation of shelf life
of microbe-containing
formulations (ongoing)

RESOURCES & CAPABILITIES

- IN-HOUSE METHODOLOGIES AND PROTOCOLS




Biocompatibility map

EVALUATED
CHEMICALS

(COMPONENTS AND COMPOSITIONS)

Understanding
Understanding

Possibility to for the
formulation of specific microorganisms




BIOCOMPATIBILITY MAP

+ INDORAMA VENTURES
CO-FORMULANTS

EVALUATED

WETTING AGENT

Synthetic Alcohols
Ethoxylates

Natural Fatty Alcohols
Ethoxylates

SLS — Sodium Lauryl
Sulfate

SLES — Sodium Lauryl
Ether Sulfate

AQUEOUS
DISPERSANTS

Tristyrylphenol
Alkoxylates

Tristyrylphenol
Ethoxylated Phosphates /
Sulfate

Alcohols Ethoxylated
Phosphates

EO-PO Copolymers

Polymeric Dispersants

EMULSIFIERS

Castor Oil Ethoxylates

Fatty Alcohols
Ethoxylates

Alkylphenols Alkoxylates
Calcium Salts Derivatives

EO-PO Copolymers

MICROORGANISMS
(ATCC strains)

Bacillus subtilis, B. velezensis,
Trichoderma harzianum, and
Pseudomonas chlororaphis

OTHER
APPLICATIONS

Vegetable Methyl Esters

Natural Alcohols and
Acetates

PEGs

Glycols & Glycols Ethers

INDORAMA
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BIOCOMPATIBILITY MAP
High-throughput methodology

MIC — minimum inhibitory
concentration for bacteria

MIC is the lowest concentration of the product that inhibits
? the growth of the test organism but not necesserily Kills it

ODgyn measures the intensity of transmitted light at 600
nm to estimate bacterial cell density in a liquid culture

This methodology allows testing multiple products and
? concentration at the same time

9 Agar plate
methodology — for
» fungi strains

Cultivation of the fungi strain in solid media containing the
single product .

METHODOLOGY

» 2-fold serial dilutions of the product in culture medium,
ranging from 50% to 0.39%

Diluiton rate 1 2 _\ S 6 7 1 11 12
- 9008888888
12 |8 (@000 O®® ()
| VPP PP
14 | - OO0 O®® )
| DEDENEDEEDEINEEIENX. X
15 | o @@O@@OOOO@@®( V)
| SRR CRXL
116 | £ @OOOOOOOOOC )

R RX
132 | F (OOOOOOOOOOO)

SRR XL LRI
1128 | H @@OOOOOOO@C

INDORAMA
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BIOCOMPATIBILITY MAP

009 @OddVdLlIN

99 @lVNIDI'O

€968 o NOddNS

00¢ 340 o LlVNOX'IV

9508 oNOddNS

¢9 dd «J1dVdl1N

0988 AV o NOJdNS

6608
fAV oNO4dNS

09€ o oNOJddNS

00¢ d o NOddNS

€888 oNOddNS

7687 3SH3dSHIL

09 LI eLNASOX' 1V

INH
000S eJldVdL1N

020¢ @34SH3dSHL

0ZS¢ 3dSH3dSddlL

00/¢ @3dSH3dSddlL

009¢ @34SH3dSHL

¢19¢ @34Sd3dS 4l

Bacillus

subtilis

Bacillus

WE YIS TS

Pseudomonas
chlororaphis

Trichoderma
harizanum

Not Tested

Significant inhibition up to 1%

Compatible up to 1,5%

Compatible between 1,5% and 5%

Compatible above 5%

R E S

[

E N

v

INDORAMA




Application case:
Trichoderma harzianum
oil dispersion (OD)

INDORAMA
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MICROBIAL-BASED OIL DISPERSION (OD)

Exploring Additive Options for a Tailored Formulation

ACTIVE INGREDIENT DISPERSANT AGENTS

ODs are an excellent delivery system for Can be a single molecule or mixtures, they
water sensitive active ingredients such as have the important role of maintaining both the

fungi strains stability of the formulation and the stability of
the tank mix.

VEHICLE

The oil should be selected based on its
biocompatibility with the microbe strain. Oil
composition and quality may impact
formulation  performance either upon
production or upon extended storage.

THICKENERS

Molecules capable of thickening the formulation

\ to guarantee its stability even after long periods.

If the formulation lacks effective stabilization,

EMULSIEYING AGENTS the solid active ingredient(s) will settle, forming

a dense layer that cannot be easily redispersed
Emulsifiers are essential for dispersing the continuous
oil phase into water. Their effectiveness is mainly
determined by the characteristics of the surfactant and

their combined impact on their organization at the INDORAMA
oil/water interface. e e







Trichoderma harzianum OD formulation

GUIDE FORMULATION*

COMPONENTS Function %
w/w

Trichoderma Active ingredient 10
harzianum spores

SURFOM® 1180 Emulsifier package 17

EMCAPLUS® 070 Carrier (mineral 72
oil, food grade)

Silica Rheology modifier 20 ppm | 24h D

. Easily redispersible
20 ppm | 1h'l 20 ppm | 4h | 20 ppm | 24h | with 2 inversions

20 ppm | initial |

*Important: adjustments are needed according to the active ingredient characteristics. The spore's hydrophaobicity
can vary depending on the strain, the culture media used and growth conditions.

INDORAMA
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EMCAPLUS® 070 AND SURFOM® 1180

OD PACKAGE

SURFOM® 1180

EMCAPLUS® 070
& TECHNICAL DATA

TECHNICAL DATA

White mineral oll. Nonionic surfactant for mineral oil-based
formulations

« Biocompatible with bacteria and/or fungi.
* Vehicle/solvent for OD/EC formulation
 Co-solvent for EW and ME formulations

« Uptake enhancer for some herbicides in tank-mix
applications

« Easy to Handle — It's easily homogenized in oil and
does not require heating

» Sustainability — APE free alternative

» Versatility- compatible with a wide range of mineral oils,
improving tank mix performance

Approved for food-use under 40 CFR 180.910 and 180.930.
INDORAMA
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EMULSIFYING AGENTS

Different Biocompatible Options for Different Vehicles

SURFOM® CE 1180

A blend of nonionic surfactants, free from
APE, designed to emulsify white mineral
oil in oil-based formulations.

SURFOM® ADJ 8099

This blend of surfactants serves as an
emulsifying agent for both crude and
refined vegetable oils.

SURFOM®R line

Part of Indorama’s ethoxylated castor oil line, is
recommended for Oil Dispersion formulations based
on market requirements.

With an average grade of 40 EO, it serves as an
effective emulsifying agent to balance water
droplets after mixing in the spray tank.

The recommended dosage ranges from 2 to 7%
w/w in the formulation composition.

SURFOM® CE 8953

Blend of nonionic surfactants, free from
NPE, serves as an emulsifying agent for
white mineral oll.

INDORAMA
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BIOCOMPATIBLE EMULSIFIER

For vegetable oils

@ SURFOM ® ADJ 8099
VEGETABLE OIL EMULSIFIER

Nonionic surfactant blend for vegetal oil-based
formulations

« Sustainability - biodegradable - APE free alternative.

- Efficiency - good wetting agent, reducing surface
tension and contact angle on non-polar surfaces.

« Compatibility — compatible with most vegetable oils,
soybean and cottonseed oils.

' f _ TRT “:V.‘}.;_
-~ /;l “"-‘ﬁ»ﬁ},-@ i

Approved for food-use under 40 CFR 180.910 and 180.930. VINDNC)@AMA



Bacillus spp. liquid formulation

GUIDE FORMULATION* Shelf-life of 2 years at 25°C
Total bacteria count (CFU/g)
COMPONENTS Function % S - After 2 years at Log reduction
ample Initial
W/W 252@
Bacillus SUbti“S Active ingredient 80 ferTOe:tt%;v(eRt}r)oth 1.7 x 10° 2.4x 104 5.85
fermentative broth -
B. subitilis +
- Indorama’s 1.7 x 10° 1.0 x 10° 1.0x10°
SURFOM® 8953 * Emulsifier package 6 el " " "
e — sl
EMCAPLUS@ 070 Protective agent 14 Sample Solid content (%) pH Suspensability Foam  Sieve Density Viscosity
(%) (cm) (%) (cP)
Benchmark - 10.07 5.27 92.04 2 0.26 1.03 8.43
B. Subtilis fermentative 2.42 8.44 93.67 0 0.01 1.01 1.79
broth — control
B. subitilis + Indorama’s 28.81 8.03 100 0 0 0.99 3.79
e

Formulation

*Important: adjustments are needed according to the active ingredient characteristics. The spore's hydrophaobicity
can vary depending on the strain, the culture media used and growth conditions.

INDORAMA

EEEEEEEE



THANK YOU!

Marcelo Catani
Technical Service & Development Specialist,
Crop Solutions

INDORAMA
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VI WORKSHOP

DE TECNOLOGIR VEGETAL

Angel Yeast

Nutricao microbiana e bioinsumos

Angel derivados de levedura

\

Campinas, Maio de 2024



MCassab&b BIIl AGRIBUSINESS

Edgard Belo
VI WORKSHOP

DE TECNOLOGIR VEGETAL

® 2009 - Bacharelado em Bioquimica - Universidade Federal de Vicosa (Brasil).

® 2005 a 2007 - Producéo de vinhos premium Q&C - Rombauer Vineyards - Califérnia-EUA. §®§
® 2009 - Q&C - Haselgrove Wines - Adelaide - Australia.

CERVIpS
® 2009 a 2010 — Producéo de vinhos premium Q&C - Rombauer Vineyards - Califérnia-EUA. ¢®%

® 2013 - Mestrado em Microbiologia - Universidade Federal de Vicosa - Brasil.

® 2020 - Doutorado em Bioquimica e Biotecnologia de Leveduras - KU Leuven - Bélgica. m

@® 2021 - Gerente de produtos para Fermentacao/BIOTECH - Angel Yeast - LATAM r@



MCassab@ BIIl AGRIBUSINESS

Conteudo

VI WORKSHOP

DE TECNOLOGIR VEGETRAL

1. Angel Yeast
Desenvolvimento em Biotecnologia de Leveduras: Inovando para uma vida mais saudavel.
- Quem somaos.

- O que fazemos.

- Como fazemos.
2. Bioinsumos derivados de levedura e peptonas para Nutricdo microbiana/ Fermentacao.

3. Extratos de Levedura e Peptonas usados como Bioestimulantes em Plantas. r\\ .
@Angel



'E\) Angel

DEVELOPING YEAST BIOTECHNOLOGY
Innovate for Healthy Life
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Angel: Innovator in yeast fermentation

For more than 30 years, Angel continually focused on the research of yeast biotechnology,
it has become an important player in the global yeast industry.



ANGEL IN NUMBERS ¥ ’\@Angel )

MORE THAN

3 O YEARS

OF FAST GROWTH

9

CORE BUSINESS
UNITS

10,609

EMPLOYEES

PRODUCTS AVAILABLE IN

155

COUNTRIES

591

R&D PROFESSIONALS

11

PRODUCTION BASES

11

APPLIED SCIENCE SERVICE CENTERS




OUR MILESTONES VY

1997

Hubei Angel Biotechnology
Group Ltd. was established.

1994

Finished expansion of the first
yeast plant, production capacity
was doubled to reach 4000 tons.

1986

National Yeast Pilot Base project
started construction, birth of
Angel Yeast.

I

N

Angel”

2003

Yeast Extract Dept & Animal
Nutrition Dept was established.

2002

Baking & Chinese Dim Sum
Technical Center was established.

2000

Angel Yeast Co., Ltd was listed
on the Shanghai Stock Exchange.
Export Dept was established to
develop the international market.

2012

Yeast plant in Beni Suef, Egypt
started production; Special

2011

Brewing & Biofuels Dept was
established.

2009

Microbial Nutrition Dept was
established.

Enzymes Dept was established.

2020

2019

Yeast extract line in Egypt start-
ed production.

2017

Yeast plant in Dankov, Russia
started production.

Free Trade Zone company was
established which engaged in
bonded import & export,
processing, R&D, and
cross-border e-commerce.



MISSION, VISION, CORE VALUES V¥

CORE VALUES
MISSION

Developing yeast
biotechnology, innovate Based on staff

for healthy life.

VISION

To be an international
specialized biotechnology

group.

Technology & quality
as driving force




GLOBAL v
NETWORKS

Dankov Yili Chifeng
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Headquarters °

Production bases

Applied science service centers

OnNO*

Overseas customers

Guangzhou

Singapore

Beijing
Binzhou
Shanghai
Wuhan

Liuzhou

Manila




YEAST EXTRACT Production capacity and stable supply

Yichang, Angel headquarter. 10,000MT/Y

Global largest YE facility
Liuzhou, Guangxi, China. 40,000MT/Y

1st Oversea YE facility
Bani Sweif, Egypt. 12,000MT/Y




PN ®
WHAT WE DO ¥ @Angel

T -
@ YEAST :
BAKING YEAST EXTRACT-SAVORY @
» T -,,
@ BAKING INGREDIENTS
> ( BREWING 0

Q% 2 CHINESE DIM
: SUM SOLUTIONS

MICROBIAL NUTRITION fi
=

NUTRITION & HEALTH BIOTECHNOLOGIES BIOFUELS

HUMAN HEALTH

ANIMAL NUTRITION

SPECIAL ENZYMES

PLANT CARE




HUMAN HEALTH

”~ -\
ANGEL NUTRITECH

O

ANIMAL NUTRITION

) FuBON

PLANT CARE

FUBON




BIOFUELS

MICROBIAL
NUTRITION

SPECIAL
ENZYMES



INNOVATION IS OURLIFE Vv

INNOVATE FOR CUSTOMER NEED

We keep growing rapidly. From
our roots as a small research insti-
tution, we depend on innovations
for development. For decades, all
our innovations have been based
on key insights into what custom-
ers are looking for.

EXTENSIVE COMMUNICATIONS

Extensive communications and partnerships
with experts, specialists and engineers from
within the industry, as well as universities
and research institutes, enable us to share
thinking and ideas and keep improving our-
selves.

OUR R&D ASSET

More than 591 R&D professionals
are building our brands through
innovation. We invest around $50
million in R&D each year, and we
hold a portfolio of more than 880
patents and patent applications.



QUALITY AS
OUR PRIORITY

The quality and safety of our

products is our top priority.

Our commitment is to never

compromise on the safety

and quality, and this requires Angs| has|bssn very sirictin

everybody to be engaged. o - i =t - : ! = terms of consumer safety
S o mEEE= e ] [ B a : and product quality.

Angel has obtained certifications
including the 1ISO9001, 1SO22000,
HACCP, GMP, Kosher (OU), MUI
Muslim HALAL certification, BRC

7SO

v N
S certification, and SEDEX moral
audit certification. Angel's testing
S&AZ2

center has been certificated by
CNAS, and is the only testing
center with a national laboratory
accreditation in China.
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Angel Yeast Nutrients for Microbial Nutrition and Fermentation



H (11 H ”?
What is “Fermentation”* =\ ~
Angelsm

Fermentation Microbial Nutrition

® Culturing microorganisms and cells, or ® During fermentation, microorganisms or cells need
using special microorganisms & cells to proper nutrients to support their growth and
synthesize some valued bio-chemicals metabolism, that IS microbial
through “proper process control and nutrition/fermentation nutrients.

fermentation facilities”
® Proper microbial nutrition includes

® In a word, fermentation is related to carbon source, nitrogen source

microorganisms and cells. and other elements.




What is “microbial nutrition”?

Carbon source

Inorganic nitrogen source

Organic nitrogen source
(fast released)

Organic nitrogen source
(slow released)

Other elements

Include carbon

Include nitrogen

Include:

- Fastreleased organic
nitrogen

- Growth factors

Include:

- Slow released organic
nitrogen

- Growth factors

Include:
- Macro and trace elements

- “Stable foods” for microorganisms and cell.

- Supply carbon and energy

- “Main dishes” for microorganism and cell.

- Supply inorganic nitrogen

- “Main dishes” for microorganism and cell.
- Supply fast released organic nitrogen

- Supply growth factors

- “Main dishes” for microorganism and cell.
- Supply slow released organic nitrogen

- Supply macro and trace elements

A\

Angel’

Starch, Glucose
Molasses, Glycerol, etc.

Ammonia, Urea
Ammonium Chloride, etc.

Yeast extract, Peptone
Beef extract, etc.

Inactive yeast, Soya bean
meal, etc.

Standard chemicals



Sacchromyces cerevisiae growth cycle

Carbon source, nitrogen
source, micronutrient,
temperature and pH
affects yeast growth

108

107

Yeast
inoculationn

106

Adapting to
temperature, pH,
osmotic pressure

Yeast population (cell/ml)

Nutrients deficiency d
inhibit yeast growth

ethanol & other toxic
compounds affect yeast
vitality

Time

— Viable cells

-------- Total cells

a: Lag phase

b: Exponential phase
c: Stationary phase
d: Death phase

Nitrogen effects different growth phases
a, Lag phase

b, Exponential phase
c, Stationary phase

d, Death phase

Help yeast to adapt must condition
For yeast multiplication and growth
To produce survival factors/metabolites

To resist toxic inhibitor compounds



Application of Fermentation Nutrients
PP ®) Angelem

o Products and market

‘:';/'.\' - CUItureS&PrObIOtICS _
Y on ;‘ \~ Sales of micro-nutrients
i * - Biopharma & Diagnostics $14OM

Food & Feed
Bio-ingredients

0090 Market shares of China

Product types for bio-
> 50 fermentation

Fermentation nutrients for bio-industry
Yeast extract
Peptone (Veg/Animal/Yeast)
Inactive yeast
Autolized yeast




Experienced on fermentation application

. : |
Environmental protection
Bio-fertilizer i

Bio-pesticide mumm

Dehydtared culture media i
Organic acid llllllllllllll
Enzyme [l
Vitamin i
Bio-pharmaceutical i

Functional peptide I

Sugar alcohols
Nucleotide i
Probiotics [N

Antibiotics T

Amino acid lelmnmmmnnnnmnummnmnnmmnunnunmmnmmmnmlummnmnmmnnnnmmmmnmnnmnmmnnnmmmmumnnnnul
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Angel Yeast Products for Nitrogen Source



Classification of Nitrogen Source ’@Angeﬁ

Organic nitrogen source: yeast extract/protein hydrolysates

Inorganic nitrogen source: inorganic substances, usually ammonium salt and ammonia

Inactive yeast, Autolyzed yeast, Yeast
Soy peptone, Wheat peptone, etc. y yzedy
extract, yeast peptone

Nitrogen source from plants Nitrogen source from microorganism

Nitrogen source from Animals Inorganic nitrogen source

Meat peptone, Casein peptone, N Ammonia water, Urea, Ammonium
Fish peptone, etc. ‘ salt etc.



Angel Yeast Line of Fermentation Products

Angel ma

Yeast Extract - Peptone

Lo}
L& A
P Yeast powder

Ultra-filtered Yeast
yeast extract peptone
Inactive Standard Mutrient-enriched Animal Plant
yeast yeast extract yeast extract peptone peptone

A
P‘qj“ N \;Bae' mwlad \Jaa'ﬁ
Py

Culiure Media

pora*o™ v

Vaccine

o0

QIQGBE'S-“—Q

’\@Angel ’

» Dedicated organic nitrogen source
» Dehydrated media

» Customized products



Nutritional diversity of Yeast & Yeast extract

Flexibility: every feature of Saccharomyces cerevisiae can be deeply exploited.

’@Angel ’

The diversity of yeast extracts can meet the nutritional needs of different microorganisms.

Protein
(45~60%)

RNA (4~11%)

Carbohydrate:
trehalose (3~9%)
mannosan13~17%
glucan (15~22%)
Bioactive products:
Ergosterol(0.5~1),
glutathione,
coenzymes

Vitamin B

Mineral

Nutrients of Yeast

Protein
Peptides, amino acid
60~70%
6~20% Mineral
~ 0
8~15%
Carbohydrate
6~20%
1~39% Growth factors
RNA >IOW
RNA/nucleotide vitamin

Nutrients of Yeast extract




Yeast extract and other yeast derivatives products

Yeast powder (Active or Inactive)

 Pure culture Yeast Yeast Yeast
e \Washin g powder extract autolysate

- o [\ N\

Yeast extract
e Pure culture .
« Autolysis ) \_ J & Z

] emulsion emulsion
» Cell wall separation Clear and

transparent

« Concentration and drying

Yeast autolysate

* Pure culture

« Autolysis

« Concentration and drying Yeast Yeast Yeast
powder extract autolysate




Yeast Extract Production Process "@Angeﬂ

Fermentation and autolysis process determines the nutritional properties of yeast extract or yeast derivative.

9 Autolysis
=B @
Eq - 7
calt PO s = °* Centrifugation and membrane filtration
Extract ) A
(ccP) ! -y . [® processes are important to determinate
-_)p @
m [jgg color and water solubility.
nsill SlqckTank H
Cultured in pons tank SRR I =
Flash vaporize s mﬁ e
A7 2
e 38 45 On-line checkpoints s : . .
MELEER
. Stock tank
32 Key control points et D D - D E
MNEEEFIR l | | |
Real time monitoring Hotwind :
Q Iﬁaﬁ\ﬁfﬁiﬂﬁﬂﬁﬁ ] Y e Yeast Cell Wall
e, 48 Analysis items - -
aet . S % 2 2
Critical control points g8 S: S:
/l\*grﬁ%u'ﬁ g_ . Filter =] Filter YeaSt ce"
S @ 2T ] ELY ]
i lPASTIGMP mxl POWDER/GMP ) l J— Yeast Extract

l ; Cell wall packing
 paste product } [|_ power product ; } ‘

.
y



Others yeast derivatives production process:

Outer: Mannan

Yeast Cell

g . Yeast Extract
ﬁ spray Inactive yeast
.— Yeast extract
spray

cream

)
Yeast

“ autolysis

) | Yoast cell wall

spray

Yeast cell
wall cream

supernatant m=mm) | Mannoproteins

spray

Autolyzed yeast |¢mmmm

spray

Yeast polysaccharides —\ ®
'@Angel



Some AY Yeast Extracts and Derivates Products ’@Angeﬁ

FM902/FM802 Standard product
FM803 Rich in free amino acids, FAA2=33%
FM808 Rich in small peptides
Yeast extract FM408 Rich vitamins and lipids
FM503/ FM502 Rich in nucleotide, free nucleotide >4%
FM601 Rich in glutathione. glutathione>6%
FM921 Origin from mixture of bread and brewing yeast
Yeast peptone FP103 Rich in protein
Yeast autolysate YA801 Higher AN/T-N
Inactive Yeast YP202 Origin from brewing yeast
powder

YP108 Rich in protein



Why choose Angel Yeast Extract? ’@Angeﬁ

Clean & Safe

Non-GMO Natural

Non-animal Food grade
Non-allergen Kosher & Halal certified

High Quality

Excellent consistency
High QC standards
Advanced analytical tools

Desirable Properties

Good solubility
Rich nutrition profiles
Advanced processes



Introduction of Peptone
ngelsH

Peptone : Raw materials (including yeast, animal, and plant protein), processed by acid or enzymatic hydrolyzing (generally with

molecular weight distribution between 400 ~ 3000 Da).

Less growth factors / Higher protein content

Differences between yeast extract and peptone

® Composition of nutrients:
- Nutrients in yeast extract are more diverse, rich in free amino acids, vitamins, nucleic acids, etc.
- Nutrients in peptone are mainly polypeptide or protein, more than 80%.

® Absorption speed:
- Yeast extract is easier absorbed by the strains and increases the biomass quickly.
- Peptone is slowly absorbed by the strains, slowly released in the fermentation.

Generally, yeast extract and peptone are used together




’@Angel ’

Soy peptone

Vegetable
oil

. Concentration
Enzymatic Drying

Soy

peptone

- Soy peptone has a balanced amino acid composition and is rich in vitamins and some carbohydrates.

- It is suitable for fungal growth and also suitable for mammalian cell culture.



N .
Beef extract Q)A"Qel

Lipid

Digestion

Concentration

Beef Drying

extract

Rich in creatine, peptides, amino acids, nucleotides, organic acids, minerals and vitamins. It can

supply minerals, phosphates and other essential substances.



2\
Casein peptone & whey peptone Q)A"Qe‘

Light Whey
phase w
Acid HeaVV
precipitation phase

Concentration

Digestion




Some AY Peptone Products

low temprature
- o 1)
FP400 T-N>8%. AN>1.5% soy bean meal
high temperature
0 0
Soy peptone FP401 TN>8%. AN>1.5% soy bean meal
] o _ o soybean protein
FP406 T-N>12%. A-N>2.5% isolated
FP220 TN>13%., AN>1.5% rich in Glutamine
Wheat peptone —— .
FP222 TN>13%. AN>2.5% rich in Glutamine

casein peptone

(cow bone peptone)

Animal origin (cow bone peptone)
peptone (chicken bone)
(cow bone)
(fish bone)

FP316
FP328
FP326
FP321
FP320
FP351

’@Angel ’

Casein peptone
T-N>12.5%

Bovine bone peptone
T-N>12.5%

Other Animal origin peptone
T-N>14.5%

T*6.25 = protein%



Angel Yeast Line of Fermentation Products

Angel ma

Yeast Extract - Peptone

Lo}
L& A
P Yeast powder

Ultra-filtered Yeast
yeast extract peptone
Inactive Standard Mutrient-enriched Animal Plant
yeast yeast extract yeast extract peptone peptone

A
P‘qj“ N \;Bae' mwlad \Jaa'ﬁ
Py

Culiure Media

pora*o™ v

Vaccine

o0

QIQGBE'S-“—Q

’\@Angel ’

» Dedicated organic nitrogen source
» Dehydrated media

» Customized products



Cultivation of Microorganisms and cells ’@Angel®

Which organic nitrogen source could be recommended?

Mammalian cell Ultra-filtered yeast extract

Mycoplasma Ultra-filtered yeast extract

Bacteria Yeast extract, peptone

Actinomycete Inactive yeast, or yeast extract or peptone for seed culture
Yeast Yeast extract or peptone

Microfugus Yeast extract or peptone for seed culture stage
Macrofugus Yeast extract or peptone for seed culture stage

Microalgae Yeast extract



Product Line Applications ’E\)Angel"

Ultra-filtered Standard AR Cost-effective

yeast extract Inactive yeast

Application/Product enriched Yeast peptone Peptone

east extract east extract
y ¥ yeast extract

Cell culture v
Dehydrated culture media v

Probiotics

AN

Enzymes

Bio-pesticides Bio-fertilizer

C L <L

Antibiotics

C L K KX

Amino acids

Organic acids

<
\N

Vitamins
Nucleotides / Nucleosides
Saccharides

Vaccines / Insulins v

CLLLCLCKK L L <K

<

Plant nutrition, Insects, mushroom, cordyceps

AN
<

Steroid

<

Peptides



Product Line Applications

AODgyg

10

O N 00 W

FM502

Lactobacillus plantarum

2 e
® (-1
o0 h

FMB803

: [N

700 13

FP102 FP103

A ODggp

FM502

s
¢ I
b

1321

¢ (IR

0.489

FMS02

’@Angel ’

Lactobacillus acidophilus

Lactobacillus bulgaricus

3.185
3
— 254
_—
g .
8?2
B | 191
o e 126
1 - R B ()
] - s 0.575
e 0483 00 =
S e ==
0 —
FM502 FMB803 FM808 FM902 FP102 FP103  CONTROL
The yeast extract composition can significantly
0516 affect the growth of the microorganisms.
0.162 0.176

Fp102 FP103 CONTROL



Dehydrated culture medium

Dehydrated |
culture medium

e

bacteriaenrichment culture

medium

fungus enrichment culture

medium

Mycoplasma medium

culture-medium for Bacterial

vaccine production

culture-medium for genetic

modified strains

culture-medium for Plant

tissue

Tailor-made culture
medium for industry

—

NB. NA. TSB. TSA. MRS. PCA. BHI. HIBetc.

YPD, PDAetc.

PPLO. culture-medium for Mycoplasma suis pneumonia and
mycoplasma gallinae

Streptococcus, Pasteurella, erysipelas, haemophilus, typhoid,
Brucella

LB. TB. SOB. BMGY etc.

MS. B5. N6. NS. MTetc.

pharmaceuticals

Micro-ecological Lactic acid bacteria, spores, photosynthetic bacteria, clostridium butyricum

vinegar NS03/NS04

’@Angel ’



Product Line

CMO01 BHK cell
CM02
Probiotics fermentation FP410 Soy peptone
CM03 HEK293, CHO cell
Tryptone FP316 Yeast extract for cell culture J
CMO05 BHK cell
beef sourced FP328
Y102 CHO cell protein expression
beef sourced FP326 Peptone
Industrial fermentation, animal feed FP321 FM888 For laboratory and biopharmaceuticals
sourced from meat and bone FP320 Animal origin peptone Ultrafiltered yeast extract J—< FM885 For protein expression
sourced from bone FP330
Fish peptone FP351 FMB03 Amino acid enriched
. FM505 Nucleotide enriched, Mainly for probiotics fermentation
Fish peptone FP350
FM502 Nucleotide enriched,Mainly for probiotics fermentation
Beef extract BE8BO1
Nutrients enriched yeast extract FM985 Mainly for probiotics fermentation
For liquid fermentation of vinegar Vinegar starter FM405 Vitamin enriched
FM408 Growth factor enriched

For liquid cultivation of mushroom Mushroom medium

For bacillus fermentation Bacillus medium

For E.coli culture LB medium

For protein expression TB medium

For vaccine fermentation Tryptic soy broth

Dehydrated culture media J—/

For vaccine fermentation Streptococcus medium

For different types of vaccine fermentation Other

I |

\ nactive yeast
Y/ Sy

API & antibiotics fermentation, animal feed YP108

API & antibiotics fermentation, animal feed YP200

API| & antibiotics fermentation, animal feed YP600
For Bioremediation YAZ200
For Bioremediation YA300

Active yeast

Angel microbial
nutrition

J

FMB08

for probiotics, protein expression

FM902

Widely used in fermentation industry

] % FM903

Widely used in fermentation industry

Standard yeast extract

Paste

LM800
LDOO

Liquid

FM801

Antibiotics, bioremediation

FM701

Environment, waste water treatment

N

LMB26

Common fermentation

Cost effective yeast extract ]
LM905

Commeon fermentation, biofertilizer

FM904

Animal feed

FP101 Replace soy peptone
/ FP103 Replace animal origin peptone
Yeast peptone
\ LP101 Replace paste peptone




Customized service '"é“\)gngelgm

| 1. Organic nitrogen source

| 2. customized culture media (Angel is experienced in fermentation nutrients development)

3. Customized fermentation process

Open Cooperation
Mutual benefit




COOPERATION: What Angel could do to benefit you rﬁc\)éﬂgﬂﬁm

Quality control and Stable supply chain
Complete product line for fermentation
Cost-effective product for large-scale fermentation
Tailor-made package or product

Free sample testing and technical supporting




'@Angelﬁm

n Y Bi hnol
Microbial Nutrition Focus on Yeast Biotechnology

Innovate for Healthy life

Muito obrigado!

Thank you very much!
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O

Yeast Nutrition Empowers Agricultural

PLANT CARE

FUB@




Source of Yeast Metabolites ’-é‘\)gngelﬁm

Yeast fermentation

Centrifugation and separation

Molasses

Dry Yeast

Multi-effect evaporation

concentrated
solution

Dried powder Spray drying tower

» The waste liquid after fermentation is concentrated and refined. It is rich in several biological stimulants (bioactive
substances) such as amino acids, organic acids, fulvic acid, polysaccharides, mineral nutrients, and other important
trace elements.

» It can be used in agricultural and aquaculture.



Function of Yeast Metabolites

Improvement
Rich in organic matter
and biochemical fulvic

acid

Yeast Metabolites

Promote
Growth

Yeast fermentation
metabolites, plant
growth hormones

Stress Increase

tolerance Production

Biochemical fulvic acid, Improve fertilizer
microbial growth

&

Angelsm

Quality
Improvement
Comprehensive
nutrition, large and
medium trace elements,
amino acids



/4

Yeast Glycosides (product form) @A"gelﬁm

Biostimulant Ingredient category Element Content(%)

Dextran/Glucan 10.30
Zymosan Mannan 8.80
Trehalose 1.55
Amino acid 27.39
: : Small peptide 24.16
Yeast Glycoside Amino acids
y-aminobutyric acid 0.42
Nucleic Acid 10.20
Nucleic Acids
RNA 9.93




’@Angelﬁm

B 4 y " Q/"‘ A,)"
Haicheng, Liaoning, left is the growth after
applying "FUBON" fertilizer

A vineyard in Zhuzhou, Hunan Province, the comparison of the
amount of fruit during the fruit setting period between the

application of chemical fertilizers (left) and the application of
"FUBON" (right)

Xiangzhou, Guangxi, the picture shows a sugar
tangerine with a yield of 3500 kg per mu



32—
SR EIER RN,

It is recommended to use FUBON
yeast-source water-soluble organic
fertilizer 200 times with water for
each tree in Feb., Jul.,, Aug., and
Sep.; apply 5-7.5kg FUBON organic
fertilizer to each tree after fruit
picking.

B .
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The root elements were tested,
and the results showed that

compared with the control
group, the application of Angel
fertilizer significantly increased
the K and Mg elements in the
roots of grafted citrus seedlings.

Focus on Yeast Biotechnology Innovate for Healthy Life



Yeast Extract used as Biostimulants =\
@Angelﬁm

omin pom)

B1 2.6
B2 41.6
B5 81.3
B6 11.5
B7 5.79
% 25.1
Free amino acid 30% B12 0.21
Organic material 70% Choline 3017
N-P-K 10%-3%-3% inositol 2016
NaCl 0.5% nicotinic acid 318

Yeast extract rich in amino acid, peptides, and vitamins, which are useful as Biostimulants




Peptone used as Biostimulants

+ Description:

» Peptone FP330 is a kind of powder product obtained by the enzyme
digestion of high-quality collagen protein. Good solubility and stable
quality, rich in various amino acids, small peptides, trace elements, and
minerals that required for the growth of crops.

Characteristics:
« Totally soluble.
» 80% of amino acids exist as small peptides.

« Strong ability of metal ion chelating.

’@Angelﬁm

Specification

Organic nitrogen (on dry) 213%

Free amino acids >215%

pH (2% water solution) 4.0-7.0




Yeast Extract used as Biostimulants ’?\)Angelm

without | i
yeast extract : TR yeast extract

Yeast extract could
improve the growth of
vegetable and its roots




’@Angelﬁm

Improve plant resistance

Improve crop quality

| without yeast
i extract
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Microbial Nutrition Focus on Yeast Biotechnology

Innovate for Healthy life

Muito obrigado!

Thank you very much!
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Application of Different Nitrogen Source
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Microbial WChIamydia Mycoplasma  Bacteria ( Streptococcus, cocci ) Actinomyces Molds Large fungi
y,

species >
Synthesis and o m e T T 1 [ Y e
u)t/ilization of ! Weak protein decomposition 1 Relatively strong protein | —— ! Stronger protein synthesis and 1
- 1 1 H I -, =
protein L ____..2nd weak protein symthests - l Lo____Symhests ____ - Lo SECOMROSIIO
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i Need organic nitrogen sources, - P
[ N,Frogent ] ! eed organic nitroge ! ! yeast powder and ! ! Mainly inorganic :
fEC LI I suchas yeast extract and peptone, | ! soybean meal powder SRR it i
l_ ___________________________ l l- ______________________ 1 1 ni r()§]671 j
_ Higher nutritional requirements Lower nutritional requirements
Fermentation | .
characteristics | _
Shorter fermentation Longer fermentation
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Focus on Yeast Biotechnology Innovate for Healthy Life



AplicacOes de Levedura:

FERMENTATION
INDUSTRIES

(e.g=Brewing. bioethanol, novel
processes and fermentation products)

T

ENVIRONMENTAL
TECHNOLOGIES

FOOD/CHEMICAL
INDUSTRIES

(e.g. Bioremediation, waste utilization, } (e.g. Savoury flavours, enzymes,
crop protection, biosorption of metals) baking, pigments, food acidulants,

chemical reductions)

YEAST
BIOTECHNOLOGY

BIOMEDICAL
RESEARCH

HEALTH-CARE
INDUSTRIES

(e.g. Cancer, AIDS. drug metabolism. l (e.g. Pharmaceuticals. vaccines.
genotoxicity screens, human genetic probiotics. hormones, blood
disorders) factors)

————

/
( FUNDAMENTAL
wICAL RESEARCH
(e.g. Cell biology. genetics, biochemistry,
molecular biology)




Fermentacao

Acucar e
outros nutrientes ‘ ‘ Etanol i

“ co,

N
N

Metabodlitos secundarios

Saccharomyces cerevisiae - Alcoois superiores
east < Al
ly ) e Acidos organicos
* Aldeidos
 Esteres
e otros

Durante a fermentacao, S. cerevisiae produz uma ampla gama de substancias aromaticas, que sao vitais para a

complexidade do sabor das bebidas fermentadas.

59



Pooled segregant whole-genome sequencing

(Sequenciamento genoma segregante total agrupado)

Flavour performance
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high ethyl acetate
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Yeast extract and other yeast derivatives products

Inactive yeast by M
Yeast Yeast Yeast
Pure culture powder extract autolysate
Washing P . BB, BEOBY 57

Drying / \

Yeast extract

) \ VAR y)
FP 8 v 8% 75 OF) R
Pure cul'ture emulsion BENES emulsion
Autolysis Clear and
Cell wall separation transparent

Concentration and drying

Yeast autolysate i
y Yeast Yeast Yeast
Pure culture powder extract autolysate

Autolysis
Concentration and drying
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Bruno Oishi, Ph.D

Doutorado em Biotecnologia, Universidade de Séo
Paulo (USP), 2010 — 2014

Graduacédo em Engenharia de Bioprocessos e
Biotecnologia, Universidade Federal do Parana
(UFPR), 2001 —2005

Genesis - Consultoria:

 P&D - Formulacao (Fertilizantes Foliares,
Adjuvantes, Biologicos e Bioestimulantes) e
Processo de Fermentacao

« Scale-up e Transferéncia de Tecnologia

« Estratégia de Negocios e Marketing

A Genesis € uma empresa fundada em 2014
* Suporte tecnico a equipes de vendas com o objetivo principal de oferecer Solucdes

« M&A inteligentes, simples e customizadas para seus

clientes.
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Phytohormones

(eg: Cytokinins) Pheromones
Amino Acids Strigolactones Allelochemicals
Protein Hydrosolates
\ / Bacteria (eg: Bacillus
thuringiensis)
4 Semiochemicals Rhizobium
Nitrogenous Compounds \

PGPR's

Microbials
Beneficial Fungi

Enzymes — — (eg: Trichoderma,
Mycorrhiza)

Stimulatory Elements (eg: ‘/
Silicon and Inorganic Salts

Viruses (eg: Baculoviruses
(eg: Phosphites) (eg )

Bacteriophage

Biologicals PPA's
Mites Biostimulants Humic Acids

Biopesticides ! .
Macrobials Biofertilizers o) rganic / Fulvic Acids

Nematodes

Predatory Insects Vitamins

(eg: Lady bugs)

Plant

Extracts
Allelochemicals

: Botanicals
Betaines

> Seaweed / Kelp

Biopolymers / \‘

Chitin Polyamines Bepiies
Chitosan Polyphenols

Proteins t m
Sources: The Science of Plant Biostimulants: A bibliographic analysis & S rea

Plant biostimulants: Definition, concept, main categories and regulation by Patrick du Jardin




CONHECA OS MICRORGANISMOS

“fOtagonistas

Mitocdndrias Escala
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Mercado de Bioldgicos
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Mercado de Bioldgicos

TURNOVER
(USD millions)

96,0%
(19.944
96,4%
(14.524

(12.429 (13.039

17/18 18/19 19/20 20/21 21/22 22/23

FarmTrak™ | TotalMutticron22/23% - BiOIOQicaI - Pesticides

f




Mercado de Bioldgicos

MARKET IMPORTANCE - BIOLOGICALS
TOTAL MARKET - BIOLOGICALS

Indications in %. Basis per Indicators.

M Bionematicides |l Bioinsecticides [l Inoculants [l Biofungicides

TURNOVER
(USD mi)

TURNOVER
(R$ mi)

35%
(1.495)

39%
(1162) 35%

3 ( . (1.479)

19/20 20/21 21/22 1819 19/20 20/ 21/22




Biological Control 188 (2024) 105439

Contents lists available at ScienceDirect

Biological
Control

1SOrcios
robianos

Biological Control

EI.SEVIER journal homepage: www.elsevier.com/locate/ybcon

Microbial consortia of biological products: Do they have a future?

Peterson S.0. Nunes “, Gileno V. Lacerda-Junior b, Gabriel M. Mascarin b, Rafaela A. Guimaraes®,
Flavio H.V. Medeiros ®, Steven Arthurs ©, Wagner Bettiol >

B. amyloliquefaciens - 22,9 %
B. subtilis - 12,1 %

B. licheniformis - 7,2 %

B. velezensis - 4,9 %

T. harzianum - 12,1 %

B. bassiana - 8,5 %

M. anisopliae - 8,1 %

T. viride - 6,3 %

Paecilomyces lilacinus - 5,4 %
17 5 0% with ten other species

83 products — 3
years
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USING RNAI IN AGRICULTURE

RNAI has the power to target agricultural problems like pests and diseases in a highly specific way.
In fact, it has been used to help protect plants for more than 25 years. Today, it's possible to utilize
this natural process in even more ways, giving farmers additional options for addressing a constantly
changing set of challenges and threats.

RNA-based technology in

lants has the potential to: )
P P RNA-based products applied

on or around plants have the
potential to:

* Provide resistance to viruses,
pests, and diseases

+ Prevent spoilage and food waste

(e.g., browning and bruising) * Provide direct protection from pests

« Prolong the efficacy of other pest-control

¢ Increase nutritional value
methods by limiting pests’ resistance.

+ Reduce specific compounds such
as caffeine in crops i; * Help prevent infestations by targeting
pest development.

Gene is inserted into dsRNA is applied to
¢ the plant DNA that ‘ i the crop and ingested

! encodes a particular ¢ ' i byapest ThedsRNA :
t form of RNA... _3 : s absorbed into the
............................... i pest’s cells...

..which leads to dialed : o .where it specifically
down production of a ) dials down production
specific target protein " of a target protein in
in the plant or pest. the pest.

These are not the only ways RNAi can be used in agriculture. Numerous RNA-based plant products are
already approved, and other promising products targeting the plant or pest are currently in development.




Methylobacterium symbioticum
SB23

Inoculante

Produto em po

Fixador de Nitrogénio via foliar
Indicado para Milho

Corteva




Argemone mexicana

Extrato vegetal de Argemone
mexicana

Formulacao EC
Inseticida Bioquimico

Naturicide
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DESENVOLVIMENTO DE PRODUTOS BIOLOGICOS
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DESENVOLVIMENTO DE PRODUTOS BIOLOGICOS
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Process Control

Process Understanding ]

Problem
Very high detected after
chances of occurrences:
failure during product
testing

Process
Bt Robust and
reproducibility .
S consistent
with in small

process

operating range

Fonte: RATHORE et al., 2021
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Plant biostimulants: Definition, concept, main categories and regulation by Patrick du Jardin
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