


• ADY selection for NEIPA

• ADY selection for Brut IPA

• ADY and Cascade Interaction
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Flavour diversity?
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Baseline; flavour diversity ?



Pitching

Rate

°C

°P

Baseline flavour and aromas

Saccharomyces
cerevisiae

Saccharomyces
pastorianus

AleLager



Saccharomyces
cerevisiae

Saccharomyces pastorianus

AleLager



Fermentation Performance

Volatiles

Sensory Analysis

Pitching

Rate

°C

°P

• All malt wort (pils)
• 28 EBU
• Direct pitching 

time (h)
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S A F A L E ™  B E - 2 5 6

Yeast

Strain

Pitching

Rate

°C

°P

How fermentation parameters 
might affect e.g. the FRUITY
flavor profile produced by
Safale™ BE-256?



Fermentation Performance

Volatiles

Sensory Analysis

Pitching

Rate

°C

°P

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

S A F A L E ™  B E - 2 5 6



S A F A L E ™  B E - 2 5 6  – P I L O T  T R A I L S
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Fermentation Performance BE256

C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

C11

C12

C13

C14

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

FERMENTATION PERFORMANCE



S A F A L E ™  B E - 2 5 6  – P I L O T  T R A I L S
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C4

C9

C11

C12

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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B E 2 5 6  – P I L O T  T R I A L S
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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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C2

C3

C6

C13

C14

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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B E 2 5 6  – P I L O T  T R I A L S

FERMENTATION PERFORMANCE

Correlation matrix (Pearson):

Variables Density (°P)
Temperature 

(°C)

Pitching 
rate 

(g/hL)
Total Fermentation 

time (h)

Density (°P) 1 0,228 0,114 0,101
Temperature 
(°C) 0,228 1 0,154 -0,787
Pitching rate 
(g/hL) 0,114 0,154 1 -0,336
Total 
Fermentation 
time (h) 0,101 -0,787 -0,336 1

Values in bold are different from 0 with a significance level alpha=0,05
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B E 2 5 6  – P I L O T  T R I A L S

DIACETYL PRODUCTION
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Conditions Code

Diacetyl - BE256

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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Diacetyl ppb

-0,759
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Fermentation 
Correlation
Data

Variables Temperature Plato Pitching rate (g / hL)
Temperature 1 0,228 0,154
Plato 0,228 1 0,114

Pitching rate (g / hL) 0,154 0,114 1

Total Fermentation time -0,787 0,101 -0,336
Alcohol 0,187 0,988 0,147
Alcohol 0,237 0,793 0,327
Density 0,021 0,960 -0,039
Real Extract 0,095 0,985 0,044
App. Extract 0,020 0,959 -0,039
Orig. Extract 0,159 0,991 0,114
Real Degree of 
Fermentation 0,522 -0,142 0,547
App. Degree of 
Fermentation 0,374 -0,552 0,410
Calories 0,157 0,990 0,113
Glucose 0,119 0,544 -0,079
Maltose -0,083 0,606 0,243
DP3 -0,222 0,701 -0,197
DP4 0,129 0,970 0,072
DP5 0,372 0,654 0,348
DP6 -0,233 0,425 0,161
DP7 -0,124 0,394 0,329
DP8 -0,308 0,695 0,246
Diacetyl -0,759 -0,275 -0,517
Values in bold are different from 0 with a significance level alpha=0,05
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SUMMARY
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All data

SUMMARY
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S A F L A G E R ™  W 3 4 / 7 0

Yeast

Strain

Pitching

Rate

°C

°P

How fermentation parameters 
might affect e.g. the NEUTRAL
flavor profile produced by
Saflager™ W34/70?



Variables Density (°P) Temperature (°C)

Density (°P) 1 -0,786

Temperature (°C) -0,786 1

Duration (h) 0,768 -0,996

Ethanol (ABV) 0,998 -0,795
n-propanol 0,023 -0,603
Isobutanol 0,630 -0,054

Amyl alcohol 0,708 -0,205

Isoamyl alcohol 0,694 -0,258

Phenyl ethyl alcohol -0,336 0,670

Ethyl acetate 0,753 -0,401

Isoamyl acetate 0,859 -0,541

Ethyl butyrate 0,994 -0,758

Ethyl hexanoate 0,838 -0,643

Ethyl octanoate 0,600 -0,388

Phenyl ethyl acetate 0,276 0,156

Ethyl decanoate 0,301 0,049
4VG 0,730 -0,511
Fruity 0,485 -0,823
Floral -0,460 0,064
Phenolic -0,445 -0,034
Sulfur 0,153 -0,539
Alcohols 0,552 -0,482

Other OFF Notes 0,537 -0,207
Sweet 0,930 -0,797
Bitter -0,232 0,330
Acidity -0,667 0,897
Warmth 0,983 -0,859
Body 0,276 -0,265
Values in bold are different from 0 with a significance level 
alpha=0,05
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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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Pitching

Rate
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Volatiles

Sensory Analysis



Pitching

Rate

°C

°P

Sensory Analysis

Hop Components

Analysis







• Juicy - ripe / over-ripe fruity juice, especially tropical.

• Hazy. Somewhat opaque, light-reflecting haze. Should not look like a yeast starter or 

a protein shake. 

• Pale color (straw to golden), but some examples can have an orange hue.

• Foam A dense, white, rocky, persistent head is common.

• Intense Hop Aroma / Flavor: The aroma and flavor should be dominated by hops, 

intense and fresh. The hop varieties used are commonly associated with ripe or 

overripe tropical fruit (mango, passionfruit, guava, pineapple, papaya, etc.), also 

stone fruit (apricot, peach) or citrus (orange, tangerine) characters allowed. 

*Excessively resiny, piney, spicy, or grassy characteristics are not typically found.

• Neutral malt profile. A light toasty, honey-like, or biscuity malt flavor can sometimes 

be found, but the malt should not interfere with the appreciation of the hops.

• Bitterness moderate to low level, smooth and soft finish. 

• Body is supportive to the alcohol content (shouldn’t be a lot), it shouldn’t be sugary 

sweet and heavy from unfermented sugars.



• 2 lager 
Yeasts

• 7 ale Yeasts (2 POF+)



S33
S04

US05
K97

BE256
BE134

T58
S189
S23

Citra
Simcoe
Mosaic

1 kg / hL

Regimes:
15' whirlpool (25%)
Fermentation 2 days (25%)
Fermentation 4 days (25%)

16oP
10% flaked oats
10% flaked wheat
80% pils malt

63oC

72oC
78oC

40’ 25’ 1’

23oC

10oC

(25%)



• Yeasts Studied

S-33

S-04

US-05

K-97

BE-256

BE-134

T-58

S-189

S-23
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None, brillant Very strong, opaque
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S33

S04

US05

K97
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Hop FruityHop CitricHop Tropical

Hop HerbalHop FloralFermentation FruityPhenolicSulfuryBitterAfter Bitterness
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Total Bitt. Comp.

Linalool

Geraniol

Citronellol
α-Terpineol
1-Terpinen-4-ol
2+3-Methylbutyl 

propanoate
3-Methylbutyl 2-

methylpropanoate
2-Methylbutyl 2-

methylpropanoate

2-Methylbutyl 3-
methylbutanoate

Methyl geranate

Neryl acetate

β-Myrcene

α-Humulene

LimoneneCaryophyllene oxide

β-Damascenone
2-Undecanone

Total HopOils
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Fermentation Performance

Volatiles Profile

Sensory Analysis



HA-18
S33
K97

BE256
S04

US05

*1/3 each:

Cascade
Mosaic
Citra

700 g / hL
whirlpool

13oP
85% pils malt
15% sugar (at boiling) 63oC

72oC
78oC

40’ 25’ 1’

24oC

0oC (2w)

1,5 hl/h

+ AMG 50 g/hl

- Bitterness: 28 IBU
- ABV : 6,5-7 % 
- CO2: 7 g/l

F2 -> 14g/ hL
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Yeast 

Odour 

MALT 

Character

Odour 

HOP 

Character

Odour 

FRUITY 

Character

Odour 

SULFURY 

Character

Hop 

Citric

Hop 

Tropical

Stone 

Fruits

Hop 

Herbal

Hop 

Floral

Ferment

ation 

Fruity

Phenolic Sulfury
Bitternes

s

After 

Bitternes

s

Body

BE256 0,979 a 4,688 a 4,021 ab 1,500 a 3,083 a 3,021 bc 2,354 a 2,313 a 1,625 a 2,021 a 0,956 b 1,313 a 4,563 a 3,104 a 3,333 a

HA18 1,376 a 3,646 a 3,083 b 1,729 a 2,938 a 1,721 d 2,000 a 2,637 a 2,151 a 1,729 a 3,872 a 1,591 a 3,667 a 2,896 a 3,417 a

K97 0,771 a 4,417 a 4,229 ab 1,375 a 3,229 a 3,367 bc 2,938 a 1,667 a 1,609 a 1,896 a 0,851 b 0,833 a 4,083 a 3,333 a 3,250 a

S04 0,917 a 4,167 a 3,958 ab 1,396 a 3,583 a 2,792 c 2,667 a 1,750 a 1,984 a 2,625 a 1,000 b 1,125 a 4,458 a 3,438 a 3,417 a

S33 1,042 a 4,146 a 5,188 a 0,813 a 2,250 a 4,208 ab 2,396 a 1,917 a 1,938 a 2,688 a 1,104 b 0,833 a 3,833 a 3,583 a 3,833 a

US05 1,125 a 4,083 a 4,292 ab 1,625 a 2,833 a 4,700 a 2,646 a 2,563 a 1,547 a 1,438 a 0,831 b 1,445 a 4,250 a 4,167 a 3,104 a

Pr > F(Model) 0,706 0,602 0,046 0,665 0,344 < 0,0001 0,755 0,498 0,704 0,131 < 0,0001 0,525 0,422 0,154 0,721

Significant No No Yes No No Yes No No No No Yes No No No No
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Summary (LS means) - Yeast

BE256 HA18 K97 S04 S33 US05



0

50

100

150

200

250

300

350

BE256 HA18 K97 S04 S33 US05

p
p

b

Sum Hop Alcohols

Sum Hop Der. Esters

Sum Terpene HCS

Total sum Hop Oils

0

10

20

30

40

50

BE256 HA18 K97 S04 S33 US05

p
p

b Sum Hop Der. Esters

Sum Terpene HCS

Odour HOP 
Character

Odour FRUITY 
CharacterOdour SULFURY 

Character

Hop Citric

Hop Tropical

Stone Fruits

Hop Herbal Hop Floral
Fermentation 

FruityPhenolic
Sulfury 4-VG

Ethyl-acetate

Isobutyl-acetateEthyl-butanoate
Isoamyl-acetate
Ethyl-hexanoate
Phenylethyl-

alcohol

Ethyl-octanoate

Phenylethyl-
acetate

Ethyl-decanoate

Linalool

Geraniol

Citronellol

α-Terpineol

1-Terpinen-4-ol

2+3-Methylbutyl 
propanoate

3-Methylbutyl 2-
methylpropanoate

2-Methylbutyl 2-
methylpropanoate

2-Methylbutyl 3-
methylbutanoate

Methyl geranate

Neryl acetate

β-Myrcene

α-HumuleneLimonene

Caryophyllene 
oxide

β-Damascenone

2-Undecanone

BE256

HA18

K97

S04

S33

US05

-15

-10

-5

0

5

10

15

20

-25 -20 -15 -10 -5 0 5 10 15 20 25

F
2

 (
2
7
,6

8
 %

)

F1 (61,77 %)

Biplot (axes F1 and F2: 89,46 %)

Active variables Active observations








