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A Introduction of Fermentis

A Mashing
A Starch basics
A Enzyme activities/optimization
A Wort composition

A Yeast basics
A Sugar sequence of yeast
A Sugar transportation and
degradation/fermentation
A Cross contamination risks
A Fermentation kinetics
A Flavor profiles

A Diastaticus
A Functionality
A Risks associated
A Theoretical scenario
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FERMENTIS
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Fermentis is the business unit of Lesaffre in charge
of the development and sales of innovative products
and services for beer , wine |, spirits  and

Our mission:

Create & deliver innovative and dependable
ferments & derivatives offering sustainable technical
solutions to the benefit of all stakeholders
worldwide.
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(& Fermentis

LESAFFRE FOR BEVERAGES Fermentis, part of the Lesaffre Group

Be avector
of innovation;

years of expertise
and know-how

The strength
of a group

.....

partners universities
and research centers
around the world

Radiate Commit
internationally for the environment

15

production plants countries where nationalities of all industrial
operating in products and represented and technical investments

over 40 countries Services are devoted to the environment
are marketed
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Lesaffre, 16Qearsof progresgevolution

Yeasts for

human care
Yeasts for
Yeast extracts for Yeasts for plant care
food taste Yeasts rmz'i productsyeast for bioethanol
and flavor animal care

Malt

Yeasts for
fermented
beverages

-
X,

Natural aromatic
molecules for
food &
cosmetics

Yeastfor
bread-making

Yeast extracts
as nutrients for

biotechnologies

Alcohol
distillation
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Mashing
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STARCH

STARCH

I
O;O—I
0%
w g\m ,\:,Ec»
| =<
—O— o)
T 2
o)
0-x
X
0O—T
0%\ 5
@ an (SN
14')-0\
— o
9= I
e}
0-x
i
O
OH ¢ OH
62C/ &’ HC
5
H SC O H H >C O H H O H
NI LI SR
OH OH OH
\ | o™ o ¥ | 1]
HO\?—?Z/ c‘—3 (‘;2/ (’;—3 (’32/
3
H OH H OH H OH

DOCUMENT TIT Lo&r/x

CONSISTOFTWOTYPEDFGLUCOSKEHAINS

Amilose linearchainwith bondsthat area 1-4
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Degradatiorof Starch
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Degradatiorof Starch
amilopectin
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ENZYME ACTIVITY
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Enzyme

a - Amilase

(random
cuts)

b - Amilase

(brakesfrom
the reducing

end)

Produces

Dextrines
and
Maltotriose

Maltose

Optimal
pH

5.3¢5.8

5.0-5.5

Optimal
Temperatur

67-75°C
(152- 167°F)

60-65°C
(140- 149°F)

Inactivation
Temperature

80°C
(176°F)

70°C
(158F)
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WORT COMPOSITION
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WORT COMPOSITION DUE
TO MASH TEMPERATURE

100 —p—
90 —f— Insoluble, waste, begasse
80 ——
Beta-glucans, proteins,
0 — Inorganics and others
60 —1— Dextrins
sg
Maltotriose
40
30
20 Maltose
10 Sacarose
" Glucose and fructose

Adaptationof dTechnologyBrewing andValtingé Kumzel996)
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Yeast basics
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SUGAR SEQUENCE OF YEAS
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Yeasfunction
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Glucos
ATP \
HXK r Glucosidase \
<€
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Hexose
transporter

S ———

Glucose-6-phosphate

Fructose Pal l

ATP Fructose-6-phosphate
XK o r ATP Maltos¢
Maltotriose

Fructose 1,6-diphosphate
FBA)\

Dihydroxyacetone -=—= Glyceraldehyde 3-phosphate
phosphate

U t TDH
NAD™* 1,3 diphosphoglycerate
NADH,
/ e PGK '»ATP

3-phosphoglycerate

Plasma membrane

Maltotriose

Aldehides

ADH PGM t

2-phosphoglycerate

Acetaldehyde

ENO t
SUIfurcompou ndS Phosphoenol pyruvate

P | Esters

Pyruvate

‘ Organicacids

Source Thealcoholtextbook Fermentls
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Utilizationof maltose
and maltotriose
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Utilizationof maltose
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Utilizationof maltose
and maltotriose
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CROSS
CONTAMINATION
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(MOST OF THE)
FERMENTIS
PORTFOLIO

Time (Days)
0 5 10 15 20
0% 1 1 1 ]

10% -

18° S23
-——18° S189
18° W34/70
18° S04
18° USO05
—18° K97
——18° T58
—18° S33
—18° WBO06

20% -

30%

40%

50%

60% -

% of sugars assimilated

70%

80% -

90%

100% -
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APPARENT
ATTENUATION
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RESIDUAL SUGAR
PROFILE
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RESIDUAL DP3
(MALTOTRIOSE
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RESIDUAL
MALTOTRIOSE

Residuamatotriose(g/l) (18°P/ tubos EBC)

Residual Maltotrioses (g/I) (18°P EBC tubes)
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*dependingon themash
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RESIDUAL SUGARS
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