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W-34/70, BE-256 and BE-134

MAY | 28| 2020
From 7:30PM to 8:40PM EST

With y
Regional Sales Manager
- North America - East




OUR GROUP

ACTIVITIES OF LESAFFRE

i i b&oethanol
anlmal care

o ‘ fermented
p beverages
bloted\nologies !

distillation e

00,%

=i

X

@: Fermentis

DOCUMENT TITLE e 2/x vy Lesaffre



OUR GROUP

LESAFFRE ACTIVITIES

Yeasts

@: Fermentis ‘

vy Lesaffre

Ennolys
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s Biospringer
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LESAFFRE

Fermentation at the heart

. of our activities
Gnosis

wLesaffre

Leaf
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LIS
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Phileo
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FERMENTIS

WE WORK FOR THIS WORLD

Our Vision:

THE OBVIOUS CHOICE FOR BEVERAGE FERMENTATION!

(& Fermentis
DOCUMENT TITLE e 4/x vy Lesaffre



ADY ADVANTAGES

Facilitate Brewing Practices

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

Multiple Package Sizes -> All types of Brewers

Reliable, Consistent

(Genetics, Quality/Purity, Shelf-Life)

Easy to Source

Easy to Store

P
s

-
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(& Fermentis
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Now... Make it easy;
with

EoU

EASY USE

ermentis

E2U™ active dry yeast...

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

@: Fermentis
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THE 3D FERMENTATION MODEL

FERMENTATION — A 3D WORLD

Fermentation Parameters

¥NT
R .
s B2 Fermentis

Yeast Characteristics
vy Lesaffre
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Fermentis Baseline
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WHAT IS
THE
BASELINE?

Flavour diversity?

The Baseline

e 15 °P wort (100% spring 2rows,
3EBC)

e Bitterness: 25 EBU (iso-alpha
extract)

 Pitching: 50g/hl

* Temperature : 23 °C

CA .
e Atmospheric pressure @Ferment's

vy Lesaffre




© Fermentis 20 - -

Baseline; flavour diversity ?

SafLager™ Yeasts SafAle™ Yeasts Mix: Yeast + Enzyme

WB-06**

BE-134**
T-58**

US-05

W 34/70

* Sensory Analysis
in Standard Conditions

** Phenolic Flavors

*** Raw Material

o oxx¥
N EUTR A" Expression Facilitated

10



SUGARS UTILIZATION

APPARENT ATTENUATION

% rSafLager™ 1, SafAle™
95
90
85
80
F 4~
A
60
\$\><\(\c9 N S’) ‘o\x\k\ <o$%%:’\§’\
(& Fermentis
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~ The influence of fermentation
parameters on yeast aromas

expression
-SafLager™ W-34/70
-SafAle™ BE-256

-SafAle™ BE-134

(& Fermentis

vy Lesaffre




What would happen it we change conditions?

Saccharomyces

cerevisiae
US-05

W 34/70 i
Saccharo

pastorianus

Pitching

* Sensory Analysis
in Standard Conditions

**PhenolicﬁFlEVCli - ermentis

*** Raw Material

N E UTR A_"* Expression Facilitated by Lesaffre

Lager Ale




12°p
CONDITIONS STUDIED(14,14,17)
16°P

20°0P

OO
E2U
EASY USE

ermentis

12°C / ¥549F(1,2,3)

24°C / ~75°F (2,3)

28°C / ~82°F (3)

Pitching

UL 25G/HL

50G/HL

100G/HL

200G /HL (1) e  Wort 100% malt (pils)
e 28 EBU

 Direct inoculation
 Atmospheric pressure

. ] * Pilot trials: 50L
Volatiles Profile ]

‘ @ Fermentis

vy Lesaffre

Fermentation Performance

Sensory Analysis




(& Fermentis

LESAFFRE FOR BEVERAGES

Fermentis Beer Panel
Ramdom,

ST Weekly
repetions, !
Sessions

statistics

40 panelists

@: Fermentis
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Evaluation of fermentation flavor expression

Blind taste - coded random samples (Average of 22 trained tasters per sample — pilot), 3
repetitions

E
Fermentis
Name:
Date
sample:
Main Aromas and Flavours
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Flavour
Odour [Aroma/ Y

Foral -
Phenoliy
sultury

Off notes

Other notes




' ] L 0 O

n

Sensorial analysis (Deseriptors; v.
z < Iz z ) I
i | ¥ w 0 w o T wou o w I R ] 0 W woow 0
" b w W w uou 5w ou oW W U U W u u woowow
" 1 o m w| w uonow woow [uwouowow 4 ow o ww ou uow u u Wouoouw w owow
u a u w w| ow uon woow o fw owowow 4w u wow u w uoowowu u )
“ W u o w| ow uouow uoow |u owuowow F I Wouou Wowoowuwou
" a u “ w | wouow woow o |uouowow L uoowow vowowwowow
a u " w| w Gouow woom |uouowow oow o oM w ou uw uoouowu wowoow o uw ouow
a " w w| w wouow woow |w owow oW Moow  w wowm u W o Wowoow o w o ow o ow
“ u u @ wl o aouow noow o |uouowow 4 u w uw ow u w uow wowoow W ouw
u . u w w| U woow [ owowoow ¥ o w o u w ouw u o ow u o wowow W ouow
a . " " ol G ouow woow |uouow oW uooww o w ouwouw uow wowow W owow
u . o " w| w wouow woow fw o owowow F R wou [
@ u H @ wl w Eouow oow |v oo ow o ¥ oW u u owm uw uow voEoou W ouw
- u u w w| Bouow L T R Woow o uwu ouuow u ou WouoB W owow
" u u " w | o wouow woow e owow o owu L T uow WM W u
“ ] u w w| w wouwow woow v ouow oW oW oW w ouuw uow How o ow woowow
“ a " W wl w wouow woow fuw o owow oW 4w v w ouu o w uou oW uuw
" ] u w w| ow wowowowowow |uowow oW “ ow o uw w ow v ow uow e ouwouwowoww
« b u w m o W W w uuw uow [
" . " @ Bouow woow e ou e ow Woouw o u o wowm uw uou Bowoowwouw
u . o m wouow wow |u ouowow 4w U uwowm o ouowu uou vouwouw uwowow
“ a u " wouow woow fw ouow ow v oow o w uw o uw uow ouow wowow
« u u .r e ouow @ wo|uowouwow 4w WM W ouuw uou Wowoow w o ou o ow
" u u e uouow woow [ ou owow oo oW uw w4 uow u o oW ow uw uow
“ a n w wouow wow |uouowow YoM U 6w ouw o owm uou owouw owoww
" ] " " W [ T oo U wouowww uow uow uoowou
" " u e wowow [ I oo uw oW owouowow uow [ I
“ . u w aouow woow fw ouow o e oW woww o oww uow Wowoowouou o
u w " w wouow A A W wo WM ouwowwu wou wowoow wowow
" u “ w Wouomowowow e owou o e uowow v oww wow oW W ouw
“ a u @ wouowowouw ow |uouowow voow o w o uw ou ou o owoow u o u Wouwoy wowow
" a u " woaowowowow |uouow W uoow oM w v ow e ow u o Weowoow ow ouow
u a u " W owowow oW e owou o ow ¥oowu o owovouwoww wou Bowoow wowow
“ u u @ wouowowow oW |uowow W oM owouow oww uow Bowowwouow
“ @ " n suowowouow |uowowow ¥ oow voouw ouw vk ow uou Mouov w oww
" ] u w uou 4 ouow vooowoouuou W w uow L R
“ 1 u w G ou v ou ow ¥ e w wou wowow uou wouwouw W ouow
u u " uou WUy F R O ] uow WoWow W ou W
" u " " o] 6 ouow oW oW G owoowowoow uow Wowoowwowow
e u u n Wou u ouow ¥ oow o ow ow ou ow owmow uou wowoowowouwow
o u u * uou Bouow ¥oow v w ouwow oW uow wowoow W ow o
u a u u uou uouow ¥oowouw W ouu o ow uow Bowoow W u o
" a u u uou a uou T T uou v ow W ouow
« | " s [ e oo u o 4 u W w owm u w uou mouwow wouwowu
" a u n wl w o uoow o o w ouwouww uow wow wowow
“ i u w [ u ¥ oo M w ouw u ow u o u u u o wow
" W u w wl @ u uoow oW ouwou o ouow uou u wouow
u u " m wl o u I I uou u wouou
u u u w oW u uoowouwou U uoow uow u wouow
“ a u w ol u oW W uw ou uow wou u wouow
" u u @ wl o u R b u wouow
" a u w w| w u oo oW w ou ou o ow wou u woowow
“ a " w wl w u ¥ v u uw ow ou w uou u u o ouou
“ H u u wl ow u ¥oow U u U u wm u o u v owou
“ « | w ol ¥ ¥oou  u o ow ouwu o ow u o u wouow
u w u @ w| wm oW uw o ow ou ouoow wou u uowow
" a " @ w| w Y w _u uw ou u w uou u u o wowu
s ] u ) w| W u uououow u u u wowow
s | u " o u uou uow uou u wowow
u a u " wl ow u wouoouwow uou " wowow
« a 8 w wl o u wouou o ow uou u uouow
u o w ol oW u vouo uow uow u wowow
a u " wl o u bouoouow o u woouow
" . u " w| o wm u uouu o w uou u wou ow
u u u " wl o u wowouwow uou u wouow
u u " " w| w u uouoouw uow u uoouow
a a u w oo g u wouoouow uou u uouow
) W u w o u u wououww u u o ouowu
u u u " w| o o u uouw u o ow u o u wowou
" a u " o uou u U ouuw g ow " uouou
" @ " w w| w wou u wowoouw uou u wouow
“ u u " ol ow uou u uououw uow u wouow
“ 1 u w w| @ wow u oo ou o w wou " wowow
. " w | w B ow u uououw uow u wouow
" 1 o w w| w uu uou oy w uou u wouow
[ u u w wl o 4 oy uououow uou u woouow
u a u " w| w u v woowoow uow u wowow
" a u \n w| w o u uoowoow uow u uowowu
“ W W w wl o w u o u uowow uou u u o wou
a " @ o Bou woouu u o u wouow
] u w | wou woowoow uou " wowow
« s u . wl o ¥ ou woow o w o u uouow
u u u " wlowm u v ou woow o ow uow u wowow
a u " " | u 6w Woouwow [ u woowow
u a u " w| o wm o u oy uoouowu uow u u o owou
« ] u w wl oW uou v |u u uoouw o ow uou u uouow
" a u " | w ¢ o wowoow e owu woouow uow u woouow
5 a # " w| u o [ ] woowow uou u uouow
| W " w | W ] wouwoow |uow uoou o uow u uou o w
“ u u " wl o ow uou W ow ow e woou o w uou u woouoow
u . u " w| G ou wouw o ow o |uou Woowoow u U u uouow
" « u " wl w uou W ow e ow @ uoow uou " wouow
" u " w e uou ¢ u o ou | ou woouow wou u uouwou
a u u w w W uou aow ow |uow woouwow u o » wowoow
" a u w w| wm uou woow uou woouwow uou u woouow
u ] u " a| W u o wouwoow |uow @ uoow uou u wouow
u u u w o uou wowooow | wow W w uow u woouwou
“ a " w w| w oy Wowooom e voouw v v u uouou
o a u w wl ow uou [ T ] uoowow uow u wowou
" 1 u w | w u o wouwow |uow uowow uou u wouow
u u u " w| w W owowow ow |uow woou o ow uou u woouou
" u " w wl Bowowowowow |uow woouw uou " wowow
a a u u wl ow v ow o ouw ow |uow wou w uow u uowowu
o a u " | o Guowowowoow |uou uowow uow u ] i P
u a u " | Wwuowowow ou |wow vow ¢ w uow u woowow
“ ] [ " wl o auowowow ow |uow ¥ W w W ow w W u o u uowow i, g
“ a " [l wlow Wouowowow ow |uow v uw uw u u w uou u uowou ekl R
“ a u w wf o Gouwowowow ow |uow oW WM w ououw uow u wouow
u . u w w| W wouowowow o ow |uow oo W ow o ouwoou o ow uow u woowow
" W u W | w w0 womoow | owu ¥y ou  uw v ou ou ow uou u u o wou
" W " " wlow mlu u o wowow ou e ow 4w o B owm u w uou u wouow
8 a u u wl o L T O I N ) oW oW ¥ U uw uow u woouow
“ a u " wl w Wouowowowow [wow W v ¥ ouoouwoow uow " wouow
" u u @ | o Mouomowow o ow |uow 4 4w U w oW u w uou u uou o ow
“ a u w | W omowow ow |wow oW u w owm ou W wow u wowoow
“ a " u w| wm aouow F A ) oW oW 6w ouow uou u woouow
“ H u u w| Bouow wow |uow “oow o w W ouw owow uow u woouow
u u u " o wouow woow |uow oW ou w ouw ou o ow uow u u o uow
" u u w w| w wouow woow |u ow uoouw o w u uow uow u woowow
" u " w wlowm uouow [ R 4w U WU oUW uou u woouow
a w u " w W Wouow [ uooow o v w ouw owow uow u wouow
« u 4 B wl o wouow v oow |uow R T uou u uoouwow
" u u w| wouow P Moo u o u owm uow uou u 6w ow
u a s " o uouou u w |uow ¥ooe U w U uow uow u wowou
« a " w o uouow u oou o |uow oW oow w ouwoou o ow uow u o ouow
" ] u " | wouow v u |u w ¥y ow uw uw ou u ow uow u v ouow
@ s u " w| w wouou woow |u owu 4w U uwow u o w uou u uouow
u u u . wl w ] uwoou e ow 4w U u U uw uou u uoouou
u w " i w| ¢ ouow u ow o |u ow 4w W w ou ouow v v u wouow
o “ u " ol ow ¢ ouou woow |uow “ u U u ow uow uow u uowowu
“ u u w wl w wouow woow |uow 4w W L owm ouow uou u ]
u a u 1- ol wouow uoou |u ou 4w U U U oUW uow u uouou
“ a u i w| w uouow [T ¥ oow W uw ou u ow uow u v ouow
" ] " 1 wl W uouow v o |uv ow 4 oW uw o uw ou uow uou u o ouowu
« ] u w | ow Bouow uoow e ou Woouw u o uow o ou w uou u uouwow
“ 1 u r« al e wou R T R v ow W ow ouwoowow uou u wowow
a u u " wl o eouow I oW W W ou oUW uow u woowow
i # " " al w v ouou w v |u ow ¢ ow W w ou ouow uow u o ouow
o u u " o ow v ouoB woow fuow v u  u uw ow u w 8 u u uou ow
“ a u " | e ou o v uw |u w ¥ w o w o w ouw ouwow uow u woowow
a a u w w| w oo [T oW W w U uow u o u uoouow
“ ] a " w| w Bou oW u ow |uow 4w W w ou ouow v U u uouow
« u " “ w| B ouow woow |uow ¥ oow ow u ou ouow uow u u o wou
“ u u w ol w wouow O R v oow o uw W ouw o ow v o u wowow
"« " u " ol w Bouoow uoouw e ow oW w o wouou W uou u woouow
| s | ow w u w w| w wouow [ TR ¥ooow o w w ouw ouoow uou u wouow
I u " " wl o wouow woow |uow O T u ou u wowow
I u u w e ] woow fuow v oW w w ouw ouow Bwow u wowoow
[ s | oW u u w wl uouow uoow |uou ¢oowo U w U ouow uow u wouow
T u u " w| w woaow uoow |uow 8w W u ouw ouwow uow ] wouow
I u [ @ o o ouow u ow |uow oow oM ow ouwou o ow uou u uouow
| orauss | oW ] w w wl o wouow woow |u ow ot u ow ou w uou u wouow R ———
(| e |8 a u w w| w Eouow woow lu ow L I ] uow u uouou i s




W3470 - PILOT

TRIALS
# VOLATILES — ALCOHOLS in W3470
Alcohols (ppm)
120
.
1) ||||||| i)
ZZ ...|||||II| Ilnlll‘ |||| | | || I |.n|
C1-p C2-P C3-p C4-p C5-p C7-p C9-P C10-P C11-pP C12-p C13-p C14-p

Hn-propanol ® Isobutanol l Amyl alcohol = Isoamyl alcohol  ® Phenylethyl alcohol

Concentration _ )
= Flavour units

Threshold

2.5

Alcohols (Flavor Units)

C1-p C2-p C3-p C4-P C5-p C6-P C7-p C8-P Co-p C10-pP C11-p C12-p C13-pP C14-p

H n-propanol m Isobutanol (isobutyl alcohol) B Amyl alcohol M Isoamyl alcohol H Phenylethyl alcohol



W3470 - PILOT
TRIALS

VOLATILES — ALCOHOLS in W3470

v" ISOAMYL ALCOHOL is the most important alcohol produced

v It correlates positively with the density and the pitching rate

16 +

1.6

14 ¢ ° 14 + °
— . _ o
.g 12 T 12+ L e
o 17 o 8 1 ) °
© ° © (]
- 0.8 + 41 [
s <, 08 s
E 0.6 + ° €06+ o

©

S04+ Q04+
o2+ T 02+

‘... . .0853 0605

0 5 10 15 20 25 0 50 100 150 200 250

Density (°P) Pitching rate (g/hL)
: ,
1 Alcohols (Flavor Units)
25 w

1.5

I I I - - I - m 1 |

C1-p C2-p C3-p C4-P C5-pP Cé-pP c7-p C8-p Co-P C10-p C11-p C13-pP Cl4-Pp o

ermentis

vy Lesaffre

W n-propanol M Isobutanol (isobutyl alcohol) B Amyl alcohol M Isoamyl alcohol W Phenylethyl
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W3470 - PILOT
TRIALS

VOLATILES — ESTERS W3470

Esters and 4VG (ppm)

5

I I | T | II _E_ I _ml__ I —ull__ II T | TSR | Il - II _om |I em I B I |
0
C1-p C2-p C3-pP C4-P C5-pP C6-P C7-P C8-p C9-p Cc10-p C11-p C12-pP C13-pP C14-p
M Ethyl acetate MW Isoamyl acetate M Isobutyl acetate M Ethyl butanoate M Ethyl hexanoate
M Ethyl octanoate W Phenylethyl acetate B Ethyl decanoate m4VG

Concentration _ rlavour units
Threshold Esters and 4VG (Flavor Units)

25
2
15
| . | |, | 2 | I
AL L L L Ld L S L L
0 I .I.I I il I | .nl | _.I.I.I I n -l-l I A ||| I 1 -|-I I _I|.I|I I |I|| I|_-I.|.| ils .I-I i _-|.I.I I I ih I 1 .|.I

C1-p C2-p C3-p C4-p C5-pP C6-P C7-p C8-p Co-p c1o-p C11-P C12-p C13-pP C14-p

M Ethyl acetate MW Isoamyl acetate M Isobutyl acetate M Ethyl butanoate M Ethyl hexanoate



W3470 - PILOT
TRIALS

VOLATILES — ESTERS W3470

Temperature Pitching rate

Conditions  Density (°P)

(°C) (g/hL)
v Ethyl hexanoate and Isoamyl Acetate the most cp 16 12 =
important esters produced by W3470 — but in all [ car 20 16 200
og e . . o Ca- 12 20 0
conditions, at a minor impact on flavor expression e ” i o
C6-P 20 20 50
C7-p 16 20 25
C8-P 16 20 100
Esters and 4VG (Odor Units) co-p 16 16 100
C10-P 12 20 100
2 [ ci1-p 12 12 25 |
C12-pP 12 16 50
C13-P 20 16 25
C14-P 20 12 100
1.5
T D . I B D D I o
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

ermentis

.
MW Ethyl acetate MIsoamyl acetate M Isobutyl acetate M Ethyl butanoate M Ethyl hexanoate M Ethyl octanoate M Phenylethyl aceta ‘1E.|'d oate M4VG
DOCUMENT TITLE e 21/x vy Lesaffre



SENSORY ANALYSIS - PILOT TRIALS

C1-P C2-P C3-P C4-P e (5-P e C6-P  emmm C7-P
C8-P Co-P C10-P Cl11-P C12-P C13-P e C14-P
Fruity
. o e T ture Pitching rat 8
Conditions  Density (°P) em;:fci';l ure c(gllnth;'a € Body Floral
L,‘ C1-P 16 12 50 6
' C2-p 20 16 100
c3-p 20 16 200 Warmth 2 Phenolic
Ca-p 12 20 50
C5-P 16 20 50
Cc6-P 20 20 50
C7-P 16 20 25
C8-P 16 20 100 Acidity Sulfur
C9-pP 16 16 100
C10-P 12 20 100
C11-P 12 12 25
ci2-p 12 16 50 Bitter Alcohols
C13-p 20 16 25
C14-p 20 12 100
Sweet Other OFF Notes
Statically relevancy: density related
8 —
|  (sweetness, alcohol + warmth)
6 =4
w5
s
g4
n
-3
2
1
0 i I I i I i I i I I
Fruity Floral Phenolic Sulfur Alcohols Other OFF Sweet Bitter 4 Warmth Body
Fermentis
DOCUMENT TITLE o 22/x C1-p c2-p e3P ca-p 5P co-p cr-p vy Lesaffre




Frutal

9

c8

c7

[¢3)

c5

ca

c3

c2

Ci4

C13

C12

C11

Cc10

Cc1

Column1

Floral

9

c8

c7

[¢3)

c5

ca

c3

c2

Ci4

C13

C12

C11

Cc10

Cc1

Column1

Sulfury

Cc9

Cc8

c7

C6

c5

c4

c3

Cc2

Ci4

C13

C12

Cl1

C10

Cc1

vy Lesaffre

& Fermentis

Column1
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PILOT TRIALS

C1-p C2-P C3-P Cc4-p C5-P C6-P C7-P
C8-P C9-pP C10-P C11-pP Cl12-P C13-P C14-pP
Fruity
g Off :
Body Floral n O t e S ¢
6 °
perceived at
Warmth 5 Phenolic L O E R
[ ]
nidity Sulfur Fermentation
- temperature and
Bitter Alcohols
lower PR
Sweet Other OFF Notes Off notes
100
x
Z
@
e =
Conditions  Density (°P) Tem;:oecr;:\ ture Pltc(';l;‘:L;ate % 50
C1-P 16 12 50 2
C2-P 20 16 100 S
C3-P 20 16 200 g
ca-p 12 20 50
C5-P 16 20 50
C6-P 20 20 50
c7-P 16 20 25 0 N N . . i i .

o) RS 5
oorr o S5
c10-p 12 20 100 ¢ ¢ *e%d @Q}L N s o
C11-P 12 12 25 »
cee w0 Fermentis
C13-P 20 16 25
C14-p 20 12 100 C11-p C1-p vy Lesaffre




SAFLAGER™ W-34/70 FERMENTATION PERFORMAN

CONCLUSION PART 1:

THE HIGHER THE
DENSITIES, THE HIGHER
FERMENTATION TIME

AT 100 G/HL THE HIGHER THE
TEMPERATURE OF l

Temperature (°C)

FERMENTATION, THE LOWER
FERMENTATION TIME WITHOUT
DAMAGE TO BEER QUALITY

200 30
Duration (h)

(& Fermentis
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CONCLUSIONS PART 2:

SAFLAGER™ W-34/70 FERMENTATION PERFORMANCE

THE HIGHER THE DENSITIES, THE
HIGHER VOLATILES PRODUCTION —
BUT NO RELEVANT SENSORY IMPACT

Pitching

TEMPERATURES, THE HIGHER THE RISK OF V. R
SLOW FERMENTATION AND OFF NOTES

1 THE LOWER THE FERMENTATION

(& Fermentis
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Volatiles / Flavor units

5.0
4.0
3.0
. 2.0
1.0 | | i
0.0 |..I||I..I|I|| I||I||||I||I|| il ||||| ||III|| |||| I||I|| |I|II|I|||.I|. ||||||||I|I||| .I||||||I|.||| I
N\ o N e N o N 2 e e e N e Q Q
& N € & & &L S X/ & oy &
Q\rb KOQ ,b(J \OQ \0\) \00 <.‘0 ,b(l ’b(\ +’b° &rbo ,b(/ grbo
R X ¢ & QX ¢ & & & ¥
N A NIV N X &
< & e © \\\\ & R o
’V@ SESCANI <& O B3 <& <&
\> < N

HCl mC2 mC3 mC4 mC5 mCo mC/7 mC8 m(CY9 mCl10 mCl1l mCl2 mC13 mCil4

Threshold = Flavor units @: Fermentis

DOCUMENT TITLE »27/x concentration vy Lesaffre




SUMMARY

The most important P“'OT
latiles in BE256 are: sensory +
volatl : Volatiles
Data

@: Fermentis

vy Lesaffre




SENSORY ANALYSIS - PILOT TRIALS

BE 256 — Flavor profile

C1 c2 c3 C4 cs Cé6 c7 c8 Cc9 C10 C11 C12 C13 Ci4

Fruity
8.0
k‘r Body * Floral
/' .
Warmth * / - Phenolic
Acidity * Sulfur
Bitter * Alcohols
Sweet Other OFF Notes

*p<0,001 (& Fermentis
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BE256  Scale Condition Density Temperature Pitching

(°P) (°c) rate (g/hL) 2
1 Pilot c1 16 12 50 207
2 Pilot c2 20 24 50 o015 &
3 Pilot c3 20 24 100 §
4 Pilot ca 12 20 50 107
5 Pilot c5 16 20 50 s 1
6 Pilot c6 20 20 50 :
7 Pilot c7 16 20 25 0 .
8 Pilot c8 16 20 100
9 Pilot c9 12 20 100 , 7
10 Pilot c10 16 16 100 6l ., ST s . .
11 Pilot c11 12 12 25 51 . 5+ .
12 Pilot c12 12 16 50 gat ’—f—:—_ 24t -\.\:
13 Pilot c13 20 16 25 S| . 23t ‘
14 Pilot c14 20 12 100 14 2+ °
N 0 : c:)’ 132 1+ -0371
0 10 20 30 0 ; ; ]
Temperature 0 50 100 150
Means(Fruity) - Condition Pitching rate (g / hL)

0 + + t t + + + t t + + -

Cc1 Cc10 C11 C12 C13 C14 Cc2 c3 c4 C5 C6 i: : Cc8 : c9 .
Conditi
— (& Fermentis
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LOT TRIALS

. Density Temperature Pitching 1.8
BE256 |
Scale Condition °P) °0) rate (g/hL) 1
X ‘ ° 1.8
1 Pilot c1 16 12 50 14 1 : el .
2 Pilot c2 20 24 50 i R 14 4 s °
3 Ppilot c3 20 24 100 - . s 1 ¢l g e
4 Pilot c4 12 20 50 S . . 5 .
) i 08 . o087 o '
5 Pilot cs 16 20 50 : . 06 1
6 Pilot C6 20 20 50 06 04 +
7 pilot c7 16 20 25 04 - 0z 1 0,384
8  Pilot c8 16 20 100 " . 0 o 0
9 Pilot co 12 20 100 i - -0,672 Temperature
10 Pilot C10 16 16 100 0 0 40 s 8o 100 120 ,
11 Pilot c11 12 12 25 Pitching rate (g / hL) .
12 Pilot C12 12 16 50 2271 o * o
13 Pilot c13 20 16 25 . 514 .
14 Pilot C14 20 12 100 * ] °
. 0,092
Means(Floral) - Condition : 0 10 plato 20 30
2
15 +
-
o 1
ra
05 +
0

DOCUMENT TITLE e 31/x

c1 : c10 : C11 : C12 : C13 : Cl4 : c2 : Cc3 : c4 : C5 : c6 : i: : c8 : c9
((4 Fermentis

vy Lesaffre



PILOT TRIALS

BE2s6  Scale Condition De:rsity Temp:arature Pitching -0,594
( P) ( C) rate (g/hL) ; _0'594
T .
1 Pilot c1 16 12 50 . ; 0,491
2 Pilot 2 20 24 50 1 6
3 Pilot c3 20 24 100 =4 5 |
4 Pilot ca 12 20 50 3. 5
5 Pilot s 16 20 50 a3 3
6 Pilot 6 20 20 50 2 21 e
7 Pilot c7 16 20 25 L 11 :
8 Pilot c8 16 20 100 $ 0 : .
9 Pilot 9 12 20 100 0 . p - e 0 o h"’_" . 1°°I . 150
10 Pilot C10 16 16 100 blato itching ra 38‘9 ) -0,087
11 Pilot c11 12 12 25
12 Pilot c12 12 16 50 £ .
13 Pilot C13 20 16 25 54 .
14 Pilot C14 20 12 100 ?, ] :-:+
0 ' —2
10 20 30
Means(Sulfur) - Condition Temperature
7
6 |
5 |
o 4
2
@

C1

C10

C11

DOCUMENT TITLE e 32/x

C12

C13

Cci4

Cc2

Cc3

ca

c5

6

Cc7
»

c8

c9

Fermentis

vy Lesaffre



SUMMARY

PILOT

All data

/Density has the bigger impaf

Fruity perception — all esters studied,
except phenyl ethyl acetate

Fusel alcohols -> along with sensory
alcohols and warmth perception

Residual Sugars — along with sweetness Tl
perception and Body ‘
\ Sulphury perception (-) %

/Temperature impactf \

Fermentation time (-) Pitching rate impaC*

_ _Dlacetyl levels (_) *Real degree of fermentation
1SpeCIfIC fusel alcohol Increase risk of sulphur ‘

and esters (phenyl ethyl | |
alcohol) (isobutyl acetate, |I0|al perception (-

phenyl ethyl acetate and ethyl

decanoate)
DOCUMENT TITLE e 33/x

~

@: Fermentis

vy Lesaffre




Diacetyl
2-methyl-butanol
Ethyl-hexanoate

DOCUMENT TITLE e 34/x

Aroma Profile - Flavor Units

n-propanol W Ethyl-acetate
3-methyl-butanol Isobutyl-acetate Ethyl-butanoate
Phenylethyl-alcohol ~ Ethyl-octanoate Phenylethyl-acetate

Concentration
Threshold

Flavour units =

Iso-butanol
Isoamyl-acetate

Ethyl-decanoate

Fermentis

vy Lesaffre




SAFALE™ BE-134

VOLATILES - FLAVOR PROE

8.00
W e20 _T28 pr50
7.00
mel6 T20 pr25
mel6 _T20_pri00 6.00
me20 T24 prl00 5.00
mel6 _T24 pr50 4.00
Mel2 T24 pr25 3.00
W e20_T20_pr50
2.00
Hel6_T24 pr50'
1.00
mel6 T28 pri00 Diacetyl
He20 T24 pr25 2.00
W e20_T28 pr50
mel6 _T20_pr25
mel6_T20_pri00
me20_T24 pr100
mel6 _T24 pr50
Wel2 T24 _pr25
W e20_T20_pr50
Hel6 _T24 pr50'
mel6 T28 prioo  1.00 .
n-propanol Iso-butanol 2-methyl-butanol 3-methyl-butanol ®.

ermentis
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SAFALE™ BE-134

VOLATILES - ESTERS

W e20 _T24 pr25
W e20_T28 pr50
Wel6 _T20_pr25
mel6_T20_prl00
W e20_T24 prl00
Wel6_T24_pr50
Wel2 T24 pr25
We20 T20_pr50
mel6_T24_pr50'
Mel6_T28 prl00
Wel6 _T28 pr25
mel2 T24 prl00

Wel2 T20 _pr50

Wel2 T28 pr50

——
el6_T12_ pr50

el2_TI2_pr25

me20_T12_pri00

— — e e e - —— Ny ————



SAFALE™ BE-134

SENSORY PROFILE

e20_T20 _pr50

v/

el2_T24 prl00Q

el6_T12 pr50

e20_T24 prl00

el6_T20 pr25

e20_T24 pr25
el2 T24 pr25 e20_T12 prl00
el6_T20 prl00

el6_T28 prl00 el2 T20_pr50

el6_T24 pr50

el6_T28 pr25
el2_T28_pr50 e20_T28_pr50 el6_T24 pr50'

el2_T12_pr25

LS means

0 t t t t t t t t t t t t t t t t t t t i
Fruity A Floral A Tropical A Alcohols A PhenolicA Spicy A  Sulfur A OFF Notes Fruity F Floral F  Tropical F Alcohols F PhenolicF  Spicy F Sulfur F OFF Notes weget Bitter Acidity  Warmth Bo

* % ‘
XXk A A X%k k A %ok % * %k Xk * F * * %k k K x 3

k sk %k Dependent variables
..o

Fermentis

vy Lesaffre

*** = strong statistical differences (p<0,001)




SUMMARY

PILOT

Correlation
coefficient
Data

Variables

Density
Real Extract
App. Extract
Orig. Extract

Real Degree of Fermentation

App. Degree of Fermentation

Calories

Glucose
Maltose
DP3
DP4
DP5
DP6
DP7

Temperature

-0,056
-0,022
-0,055
-0,003

0,204

0,152
-0,004

-0,005
-0,020
-0,009
-0,108
-0,060
-0,349
-0,001

Plato

0,969
0,994
0,969
0,995

-0,123

-0,693
0,995

0,581
0,957
0,996
0,876
0,882
0,694
0,518

Pitching rate (g / hL)

0,160
0,161
0,161
0,162

-0,045
-0,135
0,163

0,076
0,101
0,194
0,047
0,193
0,214
0,210

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

@

Safple BE-134

Fermentis

vy Lesaffre



SAFALE™ BE-134 - PILOT TRIALS

4VG X PHENOLIC X SPICY

1200 2
1000 1-2
800 1.4
600 1.2
400 1
0.8
200 0.6
0 ) 0.4
QO?) Q@Q QO(? Q«@Q «\QQ Q@Q Q@Q Q@Q Q*%Q Q‘<°Q <e@<0 o.(z)
,\/b(/ ,ﬁg/ ,\/Q/ Q) * ,»u/ ’19/ (W ff,b/ N2 N
PO VOO IO LG Vo SO O P
2 2 ) o o 2 e PR e e e b‘g 009 09 &
KLY &,»Q //O/
; : D7 D7 0700 o
4-VINYLGAIACOL  m4-VINYLPHENOL & e e N
Variables  4-VINYLGAIACOL 4-VINYLPHENOL Density Temperature  Pitching Rate
4-VINYLGATACOL 1 0,892 0,746 0,175 0,461
4-VINYLPHENOL 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 .

Fermentis

vy Lesaffre
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Density has the bigger impa

PILOT

SUMMARY

|

/

.

Esters — ail studied, unless phenyl ethyl acetate along with Fruity
Flavor perception

Fusel alcohols -> along with sensory alcohols and warmth
perception

Residual Sugars — along with sweetness perception and Body
Off flavor perception (-)
Phenolic components (-)
production (4VG and 4VP)

It
Aok, /

te s %Mw iF
&

Temperature impact* \

Fermentation time (-)‘ Pitching rate impacts

Specific fusel alcohols w?
isobutanol*) and specific esters
( ) P _ | y

(isobutyl acetate, phenyl ethyl

\acetate and ethyl decanoate) / @: Fermentis
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PILOT

s SUMMARY

@afale""' BE-134

Is a very powerful yeast in flavor production;

- Produces several flavor-active components
(fruity esters and phenolic / spicy
components) at high concentrations;

- It has a very good diacetyl reduction power

\ /

Temperature impacts \

(- . .
Pitching rate impacts
Fermentation and flavor Certain flavor profiles. Rich flavor
production. Fermentations must results / fermentation performance
o were obtained in pitching rates of
be preferably >20°C | 508/hL. )
G -
\_ J (& Fermentis
ty Lesaffre
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@O rermentis.com

[l!';t THE OBVIOUS CHOICE FOR BEVERAGE FERMENTATION




