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ACTIVITIES OF LESAFFRE
O U R G R O U P
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LESAFFRE ACTIVITIES
O U R  G R O U P
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WE WORK FOR THIS WORLD
F E R M E N T I S

FERMENTED BEVERAGES

Our Vision:
THE OBVIOUS CHOICE FOR BEVERAGE FERMENTATION!
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ADY ADVANTAGES
Facilitate Brewing Practices 

Multiple Strains -> Contract Brew, Global Multi-Site Production, Seasonal Beers

Multiple Package Sizes -> All types of Brewers

Easy to Source

Easy to Store

Easy to Use

Reliable, Consistent
(Genetics, Quality/Purity, Shelf-Life)
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E2U™ active dry yeast…

You can pitch it  directly.  
No need to rehydrate and oxygenate 

the wort.

Now…Make it easy;
with
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FERMENTATION – A 3D WORLD
T H E 3 D  F E R M E N TA T I O N M O D E L

Ye a s t  C h a r a c t e r i s t i c s
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Fermentis Baseline
A  P I C T U R E  O F  A L L  F E R M E N T I S  Y E A S T S I N  

S TA N D A R D  C O N D I T I O N S
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WHAT IS
THE 
BASELINE?

The Baseline

• 15 °P wort (100% spring 2rows, 

3EBC )

• Bitterness:  25 EBU ( iso-alpha 

extract)

• Pitching:  50g/hl

• Temperature : 23 °C

• Atmospheric pressure

Flavour diversity?



© Ferment is  2019 10

Baseline; flavour diversity ?
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APPARENT ATTENUATION
S U G A R S  U T I L I Z A T I O N



The influence of fermentation 
parameters on yeast aromas 

expression
-SafLager™ W-34/70

-SafAle™ BE-256
-SafAle™ BE-134
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Pitching
Rate

°C

°P

What would happen if we change conditions?

Saccharomyces
cerevisiae

Saccharomyces
pastorianus

AleLager



DOCUMENT TITLE  • 14/x

C O N D I T I O N S  S T U D I E D ( 1 4 , 1 4 , 1 7 )

Pitching
Rate

°C

°P

1 2 0 P

2 0 0 P

1 6 0 P

1 2 0 C  /  ~ 5 4 0 F ( 1 , 2 , 3 )

2 0 0 C  /  ~ 6 8 0 F  ( 1 , 2 , 3 )

1 6 0 C  /  ~ 6 1 0 F  ( 1 , 2 )

2 5 G / H L

1 0 0 G / H L
5 0 G / H L

2 0 0 G / H L ( 1 )

Fermentation Performance

Volatiles Profile

Sensory Analysis

• Wort 100% malt (pils)
• 28 EBU
• Direct inoculation
• Atmospheric pressure
• Pilot trials: 50L

2 4 0 C  /  ~ 7 5 0 F  ( 2 , 3 )

2 8 0 C  /  ~ 8 2 0 F  ( 3 )
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Fermentis Beer Panel
Ramdom, 

blind, 
repetions, 
statistics 

tests!

Weekly 
Sessions 40 panelists
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Evaluation of fermentation flavor expression
Blind taste - coded random samples (Average of 22 trained tasters per sample – pilot), 3 
repetitions
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VOLATILES – ALCOHOLS in W3470
W 3 4 7 0  - P I L O T  

T R I A L S

 ISOAMYL ALCOHOL is the most important alcohol produced 

 It correlates positively with the density and the pitching rate
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VOLATILES – ESTERS W3470
W 3 4 7 0  - P I L O T  

T R I A L S

0

5

10

15

20

C1-P C2-P C3-P C4-P C5-P C6-P C7-P C8-P C9-P C10-P C11-P C12-P C13-P C14-P

Esters and 4VG (ppm)

Ethyl acetate Isoamyl acetate Isobutyl acetate Ethyl butanoate Ethyl hexanoate

Ethyl octanoate Phenylethyl acetate Ethyl decanoate 4VG

0

0.5

1

1.5

2

2.5

C1-P C2-P C3-P C4-P C5-P C6-P C7-P C8-P C9-P C10-P C11-P C12-P C13-P C14-P

Esters and 4VG (Flavor Units)

Ethyl acetate Isoamyl acetate Isobutyl acetate Ethyl butanoate Ethyl hexanoate

Concentration 
Threshold

= Flavour units



DOCUMENT TITLE  • 21/x

VOLATILES – ESTERS W3470
W 3 4 7 0  - P I L O T  

T R I A L S

1

1.5

2

C1-P C2-P C3-P C4-P C5-P C6-P C7-P C8-P C9-P C10-P C11-P C12-P C13-P C14-P

Esters and 4VG (Odor Units)

Ethyl acetate Isoamyl acetate Isobutyl acetate Ethyl butanoate Ethyl hexanoate Ethyl octanoate Phenylethyl acetate Ethyl decanoate 4VG

Conditions Density (°P) Temperature 
(°C)

Pitching rate 
(g/hL)

C1-P 16 12 50
C2-P 20 16 100
C3-P 20 16 200
C4-P 12 20 50
C5-P 16 20 50
C6-P 20 20 50
C7-P 16 20 25
C8-P 16 20 100
C9-P 16 16 100

C10-P 12 20 100
C11-P 12 12 25
C12-P 12 16 50
C13-P 20 16 25
C14-P 20 12 100

 Ethyl hexanoate and Isoamyl Acetate the most 
important esters produced by W3470 – but in all 

conditions, at a minor impact on flavor expression
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Conditions Density (°P) Temperature 
(°C)

Pitching rate 
(g/hL)

C1-P 16 12 50
C2-P 20 16 100
C3-P 20 16 200
C4-P 12 20 50
C5-P 16 20 50
C6-P 20 20 50
C7-P 16 20 25
C8-P 16 20 100
C9-P 16 16 100

C10-P 12 20 100
C11-P 12 12 25
C12-P 12 16 50
C13-P 20 16 25
C14-P 20 12 100
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Statically relevancy: density related
(sweetness, alcohol + warmth)



DOCUMENT TITLE  • 23/x

0
1
2
3
4
5
6
7
8

C1 C10 C11 C12 C13 C14 C2 C3 C4 C5 C6 C7 C8 C9

F
ru

it
y

Column1

Frutal

0

1

2

3

4

5

6

7

8

C1 C10 C11 C12 C13 C14 C2 C3 C4 C5 C6 C7 C8 C9

F
lo

ra
l

Column1

Floral

0
1
2
3
4
5
6
7
8

C1 C10 C11 C12 C13 C14 C2 C3 C4 C5 C6 C7 C8 C9

S
u

lf
u

r

Column1

Sulfury



DOCUMENT TITLE  • 24/x

PILOT TRIALS

*

Off notes: 
perceived at 

LOWER 
Fermentation 

temperature and 
lower PR
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CONCLUSION PART 1:
S A F L A G E R T M W - 3 4 / 7 0  F E R M E N TA T I O N  P E R F O R M A N C E

THE HIGHER THE 
DENSITIES, THE HIGHER 
FERMENTATION TIME

AT 100 G/HL THE HIGHER THE 
TEMPERATURE OF 

FERMENTATION, THE LOWER 
FERMENTATION TIME WITHOUT 

DAMAGE TO BEER QUALITY
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CONCLUSIONS PART 2:
S A F L A G E R T M W - 3 4 / 7 0  F E R M E N T A T I O N  P E R F O R M A N C E

THE HIGHER THE DENSITIES, THE 
HIGHER VOLATILES PRODUCTION –

BUT NO RELEVANT SENSORY IMPACT 

THE LOWER THE FERMENTATION 
TEMPERATURES, THE HIGHER THE RISK OF 

SLOW FERMENTATION AND OFF NOTES
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PILOT
Sensory + 
Volatiles
Data

The most  important 
volat i les  in  BE256 are:

SUMMARY

The esters :
Posi t ive  corre lat ion with  gravi ty

Isoamyl Acetate

Ethyl  Acetate

Ethyl  Hexanoate

T h e  a l co ho ls

Po s i t i ve  co r re l at ion  
w i t h  a l l  p a ra m ete rs  

st u d ied

3 - m et hyl  b u t an ol
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SENSORY ANALYSIS  - PILOT TRIALS

*
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BE256 Scale Condition Density 
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Temperature 
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Pitching 
rate (g/hL)

1 Pilot C1 16 12 50
2 Pilot C2 20 24 50
3 Pilot C3 20 24 100
4 Pilot C4 12 20 50
5 Pilot C5 16 20 50
6 Pilot C6 20 20 50
7 Pilot C7 16 20 25
8 Pilot C8 16 20 100
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10 Pilot C10 16 16 100
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PILOT TRIALS

*

BE256 Scale Condition Density 
(°P)

Temperature 
(°C)

Pitching 
rate (g/hL)

1 Pilot C1 16 12 50
2 Pilot C2 20 24 50
3 Pilot C3 20 24 100
4 Pilot C4 12 20 50
5 Pilot C5 16 20 50
6 Pilot C6 20 20 50
7 Pilot C7 16 20 25
8 Pilot C8 16 20 100
9 Pilot C9 12 20 100

10 Pilot C10 16 16 100
11 Pilot C11 12 12 25
12 Pilot C12 12 16 50
13 Pilot C13 20 16 25
14 Pilot C14 20 12 100
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PILOT
All data

SUMMARY
Density  has  the  b igger  impact

Fruity perception – a l l  e s t e rs  s t u d i e d ,  

exc e p t  p h e n y l  e t h y l  a c e t a t e  

Fusel alcohols - >  a l o n g  w i t h  s e n s o r y  
a l c o h o l s  a n d  w a r mt h  p e rc e p t i o n

Residual Sugars – a l o n g  w i t h  s w e e t n e s s  
p e rc e p t i o n  a n d  B o d y

Sulphury percept ion  ( - )

Temperature  impacts

Fermentation t ime (-)
Diacetyl levels (-)

Specif ic fusel alcohol 
and esters (p h e ny l  et hy l  
a l coh o l )  ( i sob u t y l  a cetate ,  
p h eny l  e t hy l  acetate  a n d  et hy l  
d ecan oate )

Pitching  rate  impact
Re a l  d eg ree  o f  fe rme ntat ion
I n cre as e  r i s k  o f  s u lp h u r
n o te s

f lora l  p e rce pt ion  ( -
)



DOCUMENT TITLE  • 34/x

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

Aroma Profile - Flavor Units

Diacetyl 4-VG n-propanol Ethyl-acetate Iso-butanol

2-methyl-butanol 3-methyl-butanol Isobutyl-acetate Ethyl-butanoate Isoamyl-acetate

Ethyl-hexanoate Phenylethyl-alcohol Ethyl-octanoate Phenylethyl-acetate Ethyl-decanoate

Concentration 
Threshold

=Flavour units



DOCUMENT TITLE  • 35/x

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

Diacetyl 4-VG

e20_T24_pr25

e20_T28_pr50

e16_T20_pr25

e16_T20_pr100

e20_T24_pr100

e16_T24_pr50

e12_T24_pr25

e20_T20_pr50

e16_T24_pr50'

e16_T28_pr100

1.00

2.00

n-propanol Iso-butanol 2-methyl-butanol 3-methyl-butanol

e20_T24_pr25

e20_T28_pr50

e16_T20_pr25

e16_T20_pr100

e20_T24_pr100

e16_T24_pr50

e12_T24_pr25

e20_T20_pr50

e16_T24_pr50'

e16_T28_pr100

VOLATILES - FLAVOR PROFILE
S A F A L E ™  B E - 1 3 4
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*** ^ ^ ***
****** *** ****** *** *** ***

SENSORY PROFILE
S A F A L E ™  B E - 1 3 4

*** = strong statistical differences (p<0,001)
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Variables Temperature Plato Pitching rate (g / hL)

Total Fermentation time -0,771 0,347 -0,239
Alcohol 0,003 0,994 0,164
Density -0,056 0,969 0,160

Real Extract -0,022 0,994 0,161
App. Extract -0,055 0,969 0,161
Orig. Extract -0,003 0,995 0,162

Real Degree of Fermentation 0,204 -0,123 -0,045

App. Degree of Fermentation 0,152 -0,693 -0,135

Calories -0,004 0,995 0,163
Fruity A -0,401 0,135 0,000
Floral A -0,079 -0,508 0,069

Tropical A -0,385 -0,002 -0,208
Alcohols A -0,047 0,747 0,027
Phenolic A -0,289 0,017 -0,062

Spicy A 0,000 0,220 0,086
Sulfur A 0,251 -0,086 -0,137

OFF Notes A 0,068 -0,265 -0,238
Fruity F -0,334 0,561 0,079
Floral F 0,094 -0,623 -0,214

Tropical F -0,288 0,039 -0,242
Alcohols F -0,014 0,832 0,335
Phenolic F 0,025 0,440 0,224

Spicy F 0,034 0,361 0,304
Sulfur F 0,204 0,014 -0,176

OFF Notes F 0,109 -0,604 -0,292
Sweet -0,125 0,943 0,069
Bitter 0,090 -0,646 -0,033

Acidity 0,091 -0,805 -0,326
Warmth 0,043 0,857 0,059

Body -0,292 0,775 0,253
Glucose -0,005 0,581 0,076
Maltose -0,020 0,957 0,101

DP3 -0,009 0,996 0,194
DP4 -0,108 0,876 0,047
DP5 -0,060 0,882 0,193
DP6 -0,349 0,694 0,214
DP7 -0,001 0,518 0,210

Diacetyl -0,570 -0,204 0,184
4-VG 0,115 0,698 0,219

n-propanol -0,143 0,691 0,003
Ethyl-acetate 0,183 0,873 -0,061
Iso-butanol 0,582 0,530 0,352

2-methyl-butanol 0,042 0,856 0,410
3-methyl-butanol 0,316 0,798 0,303
Isobutyl-acetate 0,797 0,246 0,288
Ethyl-butanoate -0,194 0,949 0,152
Isoamyl-acetate 0,367 0,660 0,227
Ethyl-hexanoate -0,200 0,683 0,088
Ethyl-octanoate 0,226 0,782 0,198

Phenylethyl-acetate 0,717 0,216 0,397
Ethyl-decanoate 0,724 0,559 0,057

Values in bold are different from 0 with a significance level alpha=0,05

PILOT

Correlation 
coefficient
Data

SUMMARY
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4VG X PHENOLIC X SPICY
S A F A L E ™  B E - 1 3 4  – P I L O T  T R I A L S

*
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Ratio

Variables 4-VINYLGAÏACOL 4-VINYLPHÉNOL Density Temperature Pitching Rate

4-VINYLGAÏACOL 1 0,892 0,746 0,175 0,461
4-VINYLPHÉNOL 0,892 1 0,673 -0,180 0,511

Density 0,746 0,673 1 0,320 0,232
Temperature 0,175 -0,180 0,320 1 0,185
Pitching Rate 0,461 0,511 0,232 0,185 1

Values in bold are different from 0 with a significance level alpha=0,05
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PILOT
SUMMARYDensity  has  the  b igger  impact

Esters – a l l  s t u d i e d ,  u n l e s s  p h e n y l  e t h y l  a c e t a t e  a l o n g  w i t h  F r u i t y  

F l a v o r  p e r c e p t i o n

Fu sel  a l coh ols  - >  a l o n g  w i t h  s e n s o r y  a l c o h o l s  a n d  w a r m t h  
p e r c e p t i o n

Re s i d ua l  S u gars  – a l o n g  w i t h  s w e e t n e s s  p e r c e p t i o n  a n d  B o d y

O f f  f l a v o r  p e r c e p t i o n  ( - )
P h e n o l i c c o m p o n e n t s  ( - )

p r o d u c t i o n  ( 4 V G  a n d  4 V P )

Temperature  impacts

Fe r me ntat ion t i m e  ( - )

S p e c i f i c  f u s e l  a l coh ol s  
( i s o b u t a n o l * )  a n d  s p e c i f i c  e s t e r s
( i s o b u t y l  a c et a t e ,  p h e n y l  e t h y l  
a c et a t e  a n d  e t h y l  d e c a n o a t e )

Pitching  rate impacts
… ?



DOCUMENT TITLE  • 41/x

PILOT
SUMMARYSafale™ BE-134

I s  a  very p owerful  yeast  in  f lavor product ion;
- Produces  several  f lavor-active comp onents  

( f ru i ty  esters  and phenol ic  /  sp icy 
components)  at  h igh concentrat ions;

- I t  has  a  very  good diacetyl  reduct ion power

Temperature  impacts

Fe r me ntat ion a n d  f l avor  
p rod uc t ion .  Fe rme ntat ions  m u st  

b e  p refe rab ly  > 2 0 °C

Pitching  rate impacts
C e r t a i n  f l a v o r  p r o f i l e s .  R i c h  f l a v o r  
r e s u l t s  /  f e r m e n t a t i o n  p e r f o r m a n c e   
w e r e  o b t a i n e d  i n  p i t c h i n g  r a t e s  o f  
5 0 g / h L .
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