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Pesquisa sobre sustentabilidade na cadeia do café

Desk research1

Desk research1

• Informações disponíveis sobre o mercado, os 
consumidores, as demandas dos países 
importadores, certificações e benchmarking de 
práticas sustentáveis

1. Simone Jordão Consultoria em Pesquisa de Mercado.

SUSTENTABILIDADE INTEGRADA AO NEGÓCIO

Sustentabilidade no foco de toda a 
cadeia da cafeicultura, dado que os 
consumidores estão mais exigentes

As certificações ganham destaque         
e importância, com aumento de 

processos e exigências



Mapeamento de tendências para o mercado de café

Desk research1

Método Delphi2

• 40 especialistas no Brasil e exterior

• 50 eventos possíveis, nas categorias indústria 
(consumidores, trading, torrefadoras e conjuntura)   
e produção (manejo e sustentabilidade)

• 7 megatendências

2. Blink Projetos Estratégicos.

SUSTENTABILIDADE INTEGRADA AO NEGÓCIO

Cafés 
diferenciados 

mudam o 
patamar de 

valor da cadeia

Brasil              
deve liderar         
a produção 

mundial de cafés 
sustentáveis



IMPACT OF YEAST 
INOCULATION ON 
COFFEE QUALITY 

Rosane Freitas Schwan 
rschwan@ufla.br



SUGAR + HUMIDITY



COFFEE FERMENTATION: 
WHEN AND HOW?

•Organic acids
• Flavor compounds •11% humidity



Microorganisms (Fermentation)HISTORICALLY: 

LAST 15 YEARS

UNDESIRABLE 
MICROBIOTA

BENEFICIAL
MICROBIOTA

Scientific research 
has  proved that 

desirable microbiota 
improved coffee 

quality      



Sucrose

Polysaccharides

Heat

Lactic acid

Glucose Ethanol

YEAST

Acetic
acid

BACTERIA

Malic
acid

Esters, Higher
alcohols, other

volatiles

Citric acid

Lactic acid

Acetic
acid

Malic
acid

Esters, Higher
alcohols, other

volatiles

Citric
acid

Brix: 18 a 30
Processing: Natural, 
Pulped coffee, Wet, 
Anaerobic fermentation
Time: 72 a 144 horas
Temperature: 15 a 450C

D.R.Dias et al., 2015 

WHAT HAPPENS 
DURING FERMENTATION?



• Formulation of a microbial inoculum with yeasts to improve quality

• Standardization of coffee fermentative process

Genótipo

FERMENTAÇÃO

Grão torrado

Microrganismos
selecionados melhoram a 

qualidade do café

Seleção dos 
melhores 

microrganismos

Café especial 
(qualidade 
superior)

Fermentation

Microorganisms 
from coffee 
environment

High quality 
beverage

• New sensory profiles 

OBJECTIVES - ARTISANS

Microbial selection



Anaerobic 
Fermentation

Variable microbiota 
(without control)

Quality and processing 
not chemically 

evaluated 

Risk of undesirable 
contaminants

with water from 
previous spontaneous 

fermentation

Carbonic maceration
(CO2 injection)

Specific bioreactors

Not scientific tested

No control

Wine processing 

Vulcanic Fermentation

Microbiota 
metabolism generates 

heat 

Heterogeneity 
fermentative

Uncontrolled 
fermentative process

Addition of Fruits

Not natural

Not coffee flavor

Quality and 
reprodutibility?

New technology with 
specific starter cultures 

(Natural microbiota)

Consistent in flavor and 
quality in different 

producing years

Totally safe processing 
for producers and 

consumers

Self-induced anaerobic 
fermentation - SIAF

COMPARISON OF THE DIFFERENT METHODS 

MARTINEZ et al., 2017, 2019, 2021; BRESSANI et al., 2018, 2020, 2021; MARTINS, et al., 2019; 2020, 2021;  
da MOTA et al., 2020; Da Mota eta al., 2022; Pereira et al., 2022, Cassimiro et al., 2022

Sprouting Process

Germination 
induction

Long processing time 
(until 60 days?)

Correlation between 
germination and 

quality?

Coffee seed stress 
(Shelf Life?)



THIS IS THE NEW 
TECHNOLOGY THAT  
GENERATES COFFEE 
WITH SPECIAL FLAVOR

MARTINEZ et al., 2017, 2019, 2021; BRESSANI et al., 2018, 2020, 2021; MARTINS, et al., 2019; 2020, 2021;  
da MOTA et al., 2020; Da Mota eta al., 2022; Pereira et al., 2022, Cassimiro et al., 2022

FERMENTATION IN CLOSED VESSELS
SIAF ARTISANS Coffee fermentation with specific starter cultures (Coffee 

microbiota);

Mature and uniform cherries; 

CO2 produced by microbial metabolism;

Self-induced anaerobic fermentation – SIAF;

Different sensory profiles depending on variety, 
processing and producing área;

Consistent in flavor and quality in different producing 
years;

Totally safe processing for producers and consumers;

Environmental friendly. 



COFFEE 
FERMENTED 
with yeasts as 
starter culture



Induced Fermentation

PROJECT
UFLA/NUCOFFEE ARTISANS

Self-induced anaerobic fermentation

NATURAL COFFEE



PULPED COFFEE

Induced Fermentation

PROJECT
UFLA/NUCOFFEE ARTISANS

Self-induced anaerobic fermentation



Cerrado

CORRELATION OF MICROBIAL AND CHEMICAL COMPOUNDS TO 
SENSORIAL ANALYSIS – LARGE SCALE COFFEE FERMENTATION

Matas 
de Minas

Natural Processing 

2-Furanmethanol

Esters

Pyrrole

Lactone

Flavor compounds 
increased concentration 
using the SIAF methodAc
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Cerrado

PULPED COFFEE PROCESSING 

Matas 
de Minas
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Butanoic acid, 4 hidroxy: 
increase the concentration 
using SIAF method 
\Triângulo Mineiro

In both processing and 
regions, inoculation with 
selected strains and using the 
SIAF ARTISANS method 
increased the pyrrole, ketone, 
and ester concentration.

The yeast inoculation by 
SIAF method increased 
the volatile groups 
concentration



Yeast starter culture – ARTISANS SIAF
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Bourbon – Conventional
84 

Bourbon – Natural 
inoculated
87 

Acaiá – Natural - Inoculated
85 

Acaiá – Natural - Conventional
81 

Control
82
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Artisans
87

Artisans
87

Floral, mango, orange flower, 
citric acidity, cream body, star 
fruit, pleasant aftertaste

Floral, winery, caramelized 
sugar, citric acidity, spicy, 
tropical fruits, 



Main yeasts species:

Saccharomyces cerevisiae

Meyerozyma caribbica

Pichia guillermondii

Wickerhanomyces anomalus

Figure 4. Down-stream Pearson Correlation matrix 
of microorganisms and organic acids. Source: 
Martinez, et al. 2022
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Quality History 2020-2022

91% of lots 83+
+83 points: 6,706 scs

Total: 7,367 bags

COFFEE FERMENTATION SIAF ARTISANS 



Advantages

Control of fermentation time 

Increases sensory quality of beverage

Consistent in quality

Referenced species:

Saccharomyces cerevisiae

Candida parapsilosis  

Torulospora delbrueckii

Meyerozyma caribbica

Pichia guillermondii

Wickerhanomyces anomalus

Create specific flavor profile

SIAF ARTISANS 

Inhibition of filamentous fungi

WHY USE COFFEE STARTER CULTURES?

(VILELA et al., 2010; SILVA et al., 2000; 2013; EVANGELISTA et al., 2014a; 2014b; RIBEIRO et al., 2017a, 
2017b, 2019, 2020; MARTINEZ et al., 2017,2019, 2020, 2021, BRESSANI et al., 2018,2019; MARTINS, et al., 
2019, 2020, da MOTA et al., 2020, BRESSANI et al., 2020, 2021). 



Fermentation with desirable microorganisms enhanced the final quality;

Different varieties require specific microbial strains;

The volatiles composition were diferent for all yeast experiments;

New portfolio of sensory profiles for Brazilian Coffees.

Higher complexity in flavor, higher frequency of High 

Sweetness, Dense Body and Caramelized Sugar Flavor 

occurred in all varieties when inoculated with yeast.

CONCLUDING REMARKS



THANK YOU FOR 
YOUR ATTENTION

ACKNOWLEDGMENTS

• Coffee Producers
• UFLA/NEFER -Núcleo de 

estudos em fermentações 
rudimentares e industriais 

• Syngenta/Nucoffee

rschwan@ufla.br
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