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Privately owned Canadian company
« Established in Montréal in 1915
 We are approx. 2200 + people

* Invest a great deal in research around the world

« Selection, research, production and marketing
of micro-organisms and their by-products. »
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ogy Product Range

*Active Dry Wine Yeast Strains

— ~150 Saccharomyces (>1000 in collection)

— Brands include Lalvin, Enoferm, Uvaferm, VI-A-DRY
*Encapsulted Wine Yeast

— 4 winemaking applications

*Malolactic Bacteria

— 10 Oenococcus Strains
— Brands include Lalvin, Enoferm

*Enzymes

— 10 different pectinases
— Lallzyme Brand

*Nutrients

— Yeast — Servomyces, Fermaid, Go-Ferm
— Malolactic — OptiMalo Plus, ActiML
*Specific Yeast Derivatives
— OptiRed, OptiWhite & BoosterRouge, Booster Blanc,

Noblesse
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Unique Oenological strain (ICV, etc.)
YeaSt culture Specific strain (high sterol, mineral)

Enrichment procedures
(glutathione, micronutrients...)

V

Yeast biomass

R

Inactivated yeast Specific fractions Autolysate NATSTEP
SIY33 OptiRed Centrifugation

Noblesse BoosterRouge % %

GoFerm Fermaid O Yeast extract Yeast hulls

OptiWhite, Booster Blanc FNI
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nentation

Glucose .
Biomass (= 2% glucose)

CO2
Glucose 92-93%

Ethanol

Higher Alcohol

Glycerol Organic Acids Esters

1° alcohol <> 16,8 g/l of glucose
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Chiniearot Lven key points

* 1 Choice of yeast
» 2 Nutrition

* 3 Rehydration

* 4 |noculation rate
5 Temperature

* 6 Oxygen

* 7 Micronutrient
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In function of:

« potential alcohol and technical
aspects (like microbial contamination,
nutrition, T° control )

« Style & quality objectives
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>—CURE FERMENTS

»» regular fermentation = easy finish
»» absence of metabolic of f-flavors
* In some cases ... fast fermentation

Good fermentation: slow or fast,
but good finish

/

Acceptable fermentation:

slow but right to the end

Worst case: fast at the beginning
and sluggish / stuck at the end

time

Key parameter: slope at the end
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Defining Good Fermentation Practices

Good Fermentation Practices are considered options

that will optimize:
@ A complete and regular fermentation

@ Achieving analytical and sensorial goals

To have the most efficient results
using the least input,

added at the right moment.
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Fermentation Curve

Higher yeast inoculation rate
>100-150 lowers dilution of the initial yeast
million== 5 N cells survival factors
CFU/mL g // N\

s 7/
4
4-g mitlion _ |, " /
CFU/mL /
2-4 MillioN = pum
CFU/mL _
Time rix

Survival factors are important to ensuring the proper
working of the cellular membrane: poly-unsaturated
fatty acids and sterols
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Yeast PROTECTION 1S essential

&

Yeast nuTrITION 1S vital.
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ation Kinetics of GO-FERM® Micronutrient

Addition During Yeast Rehydration
A. Julien, J. Sablayrolles - INRA Montpellier 2001

0,9 -
0,8 -
07 Uvaferm CEG inoculated at 25g/hl into

a MS 70 medium — CO, evolution at 24°C
06 Greater degree of slope indicates

a Stronger fermentation finish
0,5
04

Control — sluggish
0,3 - fermentation
0,2 -
30g/hl GO-FERM®
0,1 added at rehydration 19° g
sSiope
0 4..} 43°slope ; P
0 50 100 150 200 250 300 350 400 450

Time (h)
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IS IN REHYDRATATION

@ UNSATURATED FATTY ACIDS & STEROLS

@ MICRONUTRIENTS (vitamins and minerals)

PROTECTION

INACTIVE YEASTS AS SOURCE
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using Rehydration nutrients

* No competition from other organisms
(bacteria or other wild yeast)

 Biologically available
— Either used initially
— Stored in the cell until required

« Higher cell viability, More secure
fermentation

» Better acclimatized yeast


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

: Your complimentary
use period has ended.

£_Complete  7rkyautorusna
ek e "HYDRATATION
VERY IMPORTANT for YEAST LIFE

@ Protect yeast against initial osmotic shock — lower
V.A.

@ Build-up yeast cell wall content of yeast stress
resistant factors — protect against ethanol toxicity

@ Adding minerals and Vitamins- bioavailable

Yeast Cell Walls

Saccharomyces cerevisiae

cell wall LR e polyoside
P AR ‘

mannoprotein

periplasmic space ¥ periplasmic

protein

plasmic membrane { i
RO
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Yeast Cell Wall
Cross section...

Yeast Cell Walls

Saccharomyces cerevisiae

cell wall polyoside
mannoprotein
eriplasmic space periplasmic
T p protein

plasmic membrane { g . i ‘lC‘L,
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Enzymatic

Structural
proteins

proteins

Alcoholic fermentation

pH int. = 5-6

[H']

pH ext. =34

[H”]
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Yeast Cell Walls

Saccharomyces cerevisiae
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cell wall | @, W “ ,_ polyoside
Pges s*e“i !'
— mannoprotein
eriplasmic space periplasmic
= ’ protein

plasmic IIlEI’I"Il]I‘E'IﬂE{

Plasma Membrane is ~5% lipids
(sterols & unsaturated fatty acids)
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After yeast inoculation and lag phase
begins yeast exponential growth
phase...

2-4 million
cfu/mL

Inoculation rate 2 Ibs. per 1000
gallons (25g/hl)
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Yeast Cell Walls

Sm:{:hﬂ romyces cerevisiae

cell wall { o4 IRERETRRTR A polyoside
mannoprotein
eriplasmic space periplasmic
= ’ protein

PP

plasmic memhrane{ i

Plasma Membrane is now <0.2% lipids
(sterols & unsaturated fatty acids)
A critically low level!
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Rehydration with UFA
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Nutrient Function

Carbon Structural element, energy source

Nitrogen Proteins and enzymes

Oxygen Fatty acid and sterol production

Hydrogen Transmembrane proton motive force

Phosphorus |Energy transduction, membrane structure and
nucleic acids

Potassium lonic balance, enzyme activity

Magnesium Cell structure, enzyme activity

Sulfur

Sulphydryl amino acids, vitamins
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- Minerals

Mag nesium better alcohol, temperature and osmotic resistance,
ratio Ca:Mg < 1,

Zinc cofactor of glycolysis enzymes, increase alcohol tolerance
regulation of by-products (esters, alcohols, fatty acids),

Manganese synergistic effect with Zn, shorter generation time

Copper essential element, but toxic above 1-2 mg/I

Potassium must be > 300 mg/l at low pH’s
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02 mM Mg
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20%

Viability of S. cerevisiae after 60 min of Ethanol level at
different concentrations of Mg?* (Birch and Walker, 2000)
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Pantothenate avoids H,S and VA formation,

better kinetics, less acetaldehyde, strain sensitivity

Biotin better kinetics, synergic effect with N,

increases ester production,
higher yeast viability at end AF

Thiamine better cell growth, less acetaldehyde and VA

Inositol essential for membrane phospholipid synthesis

@
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060 mg/L YAN E 250 mg/| YAN

<

5_

total H,S produced during
fermentation (mg/I)
W

L]
250 50
Pantothenic acid (ng/l)

Production of hydrogen sulphide by S. cerevisiae in a synthetic juice at different
concentrations of Yeast Assimilable Nitrogen and Panthotenate (WSU, C. Edwards 2001)


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary
use period has ended.
. 3 CO m p I ete Thank you for using
PDF Complete.
Click Here to upgrade to
Unlimited Pages and Expal

Nitrogen


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

‘ Your complimentary
use period has ended.
. 3 C om p I ete Thank you for using

PDF Complete.

YANC OR YAN

Yeast Available Nitrogen Content

— sum of assimilable nitrogen from Free

Ammonia Nitrogen (FAN) and alpha amino
acids .

— low levels associated with production of

undesirable sulfide compounds and stuck
fermentations

Recommended levels:

— 250 ppm-350 ppm or higher depending on
the initial BRIX level.
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EEE wirogen determination

Formol titration

NOPA

Simple titration
Hazardous waste

NH4 and FAN (including
Proline)

Good estimation

Measures FAN (excluding
proline)

Measure Ammonia
separately (ISE Probe)

No waste
Spectrometry
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Ciee s o ctors influencing
accumulation

o pH

« Ethanol toxicity

 Temperature

» Degree of aeration

* Plasma membrane composition
» Strain of yeast

* Native microflora
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* Protein synthesis/ Sugar Transport

* Cell growth : maximum CO2
production rate correlated with assim.
nitrogen content of the must

‘Fermentation rate —

a minimum level of assimilable
nitrogen is required : 150mg/I

dco2/dt (g/1.h)

L _ITROGEN IS ESSENTIAL?

300 2.5
= 250 1 8 L 2.0
ob 2
IS o
= 200 { 5
(]

2 - L 1.5
g 9]
= 150 | €
g ‘@
g 5 1.0
© 100 { o
2 %]
S P L 0.5
< 50

0 L 0.0

00 01 02 03 04 05 0.6

I I Avanzamento delle reazioni
3.0 7

2.5

N.. =307 mg/l

ass.

Attivita del trasporto di zucchero

100 150 200 250 300

Time (h)
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15 |
NH,” ADDICION:
* “outburst” of the fermentation rate =heating
*biomass increase
= 10  High cell mortality at the end of the fermentation
S -
= )
S 05
Q
O
©
0.0 J | | | | o~ —
0 50 100 150 200 250 300
J. M. Sablayrolles 2000
T (h)
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Security at the end of the fermentation:

BETTER RESULTS, EVEN WITH LOW ADDITION

1.4+ Chardonnay 220 g/L sugar, de-aerated

EC 1118 (20g/hl
12 (20g/hl)

0,8 -

0,4

Fermentation speed (g/l.h)

0,2-

40°

\._.‘

80

0 50  Time (h) 100 150

200
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The research to date...

— Impact of nitrogen source on the yeast
esters production (several yeast

strains tested) :

L. Bisson, 2007 , Hernadez-Orte, 2005-2006, V.
Ferreira 2007-2008

— Impact of nitrogen source on volatile

thiols production :
M. Ugliano AWRI, 2008
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g Chardonnay aroma and flavour with yeast-

)

strain specific nutrient regimes”

Objectives

To improve understanding of the yeast-nutrients-flavour
matrix

To quantify improvements in yeast performance in
response to fermentation nutrients

To demonstrate sensorial differences in wines made
using different yeasts with and without fermentation
nutrients

To characterise the nature of chemical differences in
wines exhibiting distinct sensory profiles

The Australian Wine
Research Institute
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Experimental matrix on Chardonnay grapes
from Yalumba

(Beo:11.6, pH 3.34, TA 5.94, FSO2 14, TSO2 52,YAN 204).

Inoculation 1/3 of AF Total YAN
Control > - - -
DAP (L) R 12.5 g/hl 12.5 g/hl 50 mg/l
> DAP (H) > 25 g/hl 25 g/hl 100 mg/I
Fermaid O > 40 g/hl 20 g/hl 24 mg/l
DAP/ Fermaid O > 15.2 g/hl 4.5g/hl 40g/hl 50 mg/l
GFP/ Fermaid O —— 300mg/l 20 g/hl 20 g/hl 24mgll

The Australian Wine
Research Institute @
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Baume)

TSS (

100% inorganic
100% inorganic

68% inorganic & 32% organic

100% organic

==QA23 control
--QA23 DAP (L)
-+-QA23 DAP (H)
=<QA23 Dap/Ferm O
“*=QA23 Ferm O

==QA23 Go Ferm/Ferm O

Fermentation time (days)

The Australian Wine
Research Institute
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Total YAN added (mg/Il)

p0F O 50 100 50 24 24

A
161
12-
Day
s 8-
4-
0_
: 2 2§ =2 ES
N o
§ < < Yo g £33
v (&) o o = GRS
< (V)
) L.

* 24 mg/l of « 100% organic YAN » is significantly more efficient than 50
mg/l of « 100% inorganic YAN »

- Balanced nutrition better adapted to yeast nutrient requirement
compared to 100% inorganic N2. @
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40,0
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15,0
10,0

Pourcentage vs DAP (50mg/l YAN)

B DAP/Fermaid O @ 50mg/l YAN
O Fermaid O @ 24mg/l YAN

The Australian Wine
Research Institute
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Best approach to Nutrient adds.

Determine YANC
Only supplement if necessary

2 stage approach
0 Initial supplement with a complex nutrient

o Make up remainder of requirement with DAP
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Nitrogen levels

* 3levels
* Low <150ppm (deficient)
* Medium (150 — 250 ppm)
* High (>250 ppm)

* |s there a relationship between low N
and other essential nutrients?
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of available Nitrogen

White |Red Rose |Botrytized
No. of Samples |32 55 48 9
Min. value 36 46 42 22
Max. value 270 354 294 157
Mean 181.9 |157 119 |82.8
Std. Deviation 32 55 48 9
Deficient (%) 22 49 60 89

Riberereau-Gayon
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EGRATED NUTRITIONAL

STRATEGY FOR WINE YEAST
JUICE YANC rehydration end of laq 1/3 AF
HIGH N
> 225 mgN/I Go-Ferm | = = | eeee
2.5lb/kgal
MEDIUM N
> 125 mgN/I Go-Ferm | = == FERMAID K
<225 mgN/l 2.5lb/kgal 2lb./kgal
LOW N
<125 mgN/I Go-Ferm DAP FERMAID K
2.5lb/kgal 2.5lb/kgal 2lb/kgal
or more
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FERMAID : IS IT USELESS NOW?

In high sugar - nitrogen deficient musts
a YAN addition (at 1/3 AF) is still needed

Go-Ferm provides ab. 10 mgN/l at 30 g/hl
(100% a-amino)

FERMAID provides ab. 30 mgN/I at 30 g/hl
(mix of a-amino and ammonia)

DAP provides ab. 60 mgN/I at 30 g/hl
(100% ammonia)


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

itrogen Relationship

Brix YAN
21 200
23 250
25 300
27 350

(Butzke)
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S oopoementation decisions

UImthig

* Always go for complex first
— More efficient
— Better aromatics
— Controlled growth
— Controlled fermentation

« Back up if needed with DAP
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» supplement and when-

Summary

« Beginning of Fermentation

— Macronutrients
— Micronutrients
— Oxygen
— Vitamins

« Mid- Fermentation

— Nitrogen
— Sterols

« Late Fermentation (<10 Brix)

— Nothing, cells can not accumulate anything but sugar, due to the

repressive effects of Ethanol
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relative to the initial osmotic shock (in warm or hot
climate regions)

a = Y
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ulture Rehydration

* When rehydrating MBR cultures, respect
the 15 minute time limit otherwise loss of
viability (>1 log at 1 hour)

* The safest optimum temperature for
rehydration is 20°C

An easy protocol:
direct inoculation

Retwd ration

Inoculation
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HOOC - CH, - CHOH  COOH = CO, + CH; - CHOH COOH

N— 4 - 4

~" — e

134 44 90
carbon dioxide

malic acid lactic acid
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WINE Acetate /l Trehalose &
disaccharide
Oxaloacetate —* Aspartate Pyruvate acetate
Fatty acids onosaccharides \joythfeel & body
L-lactate & Lipids contribution
0.1-0.2 units More efficient D-lactate Glucose Fryctose
increase in pH malic acid
(palate) d dati
egradation Esters Glycé‘erol
j j . Mannitol
Phenols Z des synthesis & hydrolysis erythritol annito
(gallic acid & anthocyananins) .3 jucanse Mouthfee Ethylesters
contribution esterase Lipids
Sucrose, trehalose ethyl lactate, ethyl P

lipase

Growth & stimulation of MLF acetate, ethyl

phenolic glucosides hexanoate, ethyl

Volatile fatty acids

Protein Glycoside (flavour) Colour reduction octanate
protease Su gar- Fruity aroma
. B-glucosidase . Hydrolase Oak products
Peptides anthocyanin 2

Sugar + flavour-aglycon  gicosidase
Increase in aroma (anthocyanase) o
Cell growth Sugar + anthocyanidin

Adsorption by
cells
Cell growth

Bitterness ?
flavour

Phenolic acidX
p-coumaric aci

Biogenic amine
production
histamine &

tyramine

ol Citrulline, urea

4-ethyl guaiacol
4-ethyl phenol

Spicy, clove
sweaty, bandaid

S0O,-acetaldehyde
Ethyl Mousy Ethyl Bruised apple

lactate compounds chrbamate (green, vegetative)
Off-flavour carcinogen Acetate & ethanol &

free SO,

Inhibitory to growth

Eveline Bartowski, AWRI, 2004
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ciee e are the risks of not
inoculating?

* Depends on the pH
» High levels of biogenic amines
» High V.A.

« Undesirable aromas and flavors
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Protocol to choose depending
on wine conditions

PARAMETERS

Alcohol <«

Total SO,

I » Temperature
12

- Favorable conditions

|:| Difficult conditions
[ ] Harsh conditions

Lucmnrg
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pH 3,3-3,5

SO, total < 30 mg/l

SO, free < 5 mg/I

Temperature > 18°C

Alcohol <12 %

pH < 3,2
SO, total > 50 mg/I
SO, free > 10 myg/i

Temperature < 15°C

Alcohol > 13,5 %
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- |CV D254 + ML bacteria strain: ALPHA
(Thomas Henick-Kling, Cornell University)

%~ GoFerm (0.3 g/L) Rep A
= GoFerm (0.3 g/L) Rep B
== Fermaid (0.3 g/L) Rep A
~—Fermaid (0.3 g/L) Rep B

DAP (1 g/L) &

Fermaid (0.1 g/L) Rep A
*DAP (1 g/L) &

Fermaid (0.1 g/L) Rep B
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in Oenococcus oeni VP41 in a synthetic

minimal medium with a cocktail of amino acids added.

(values are expressed in percent growth of the OD 600 nm in presence
of 18AAs)
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Franc 2003 second inoculation

%vVvol, T-SO2 43 ppm, pH 3,58)

Malic acid degradation in presence

5
4
2 - =A- = ALPHA control
%‘ 3 ——A— ALPHA D
'g > - -9~ - Lalvin 41 control
% , —— Lalvin 410000
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Nitrogen need

0% Nnse
~

[SosSuages
~

O. oeni strain

Nutrient Need

+/- + ++

VP41 ALPHA PN4 Elios 1 MTO1 Lalvin31 Beta
Will Will Will Will Obligatory | ALWAYS ALWAYS
benefit. benefit. benefit. benefit. in the pied- Especia”y Especia”y
Especially | Especially | Especially | Especially | de-cuve in low pH in
in difficult in difficult in difficult in difficult | step, but conditions | sequential
conditions, | conditions, | conditions, | conditions | also inoculation
high high high benefitial in
alcohol, alcohol, alcohol, the base
low pHor | low pH low pH winé
high SO,
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compatibility with MLF

et 5 4 3 0
Level of compatibility " " . _No formation
QA23 2056 EC1118 CEG M1 C1108
ICV D254 DV10 PM SIMI White K1 CorR7
71B R2 ICV D21 2323 WAM FC9
AMH M2 BDX 2226 Opale QD145
W15 W BRL97 RHST 173
W27 SLO T306 ALB
6U Cross evolution 2056 Syrah
CY3079 BGY RA17 M69
W46 CSM BMA45 CGC62
RC212 vQ15 BM4x4 CK
ICV D80 228 BA11 GHM
VN ICvD47 MCS
Yeast strains VRB SVG
ICV GRE
RHST
Rhone 4600
CM
CS2
299
NEM
PMA
BC
CEG

43
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N N aspartate
N _ _ aminotransferase _ _
oxaloacetic acid »  aspartic acid
I oxaloacetate
N CO,
~.decarboxylase pyruvate ATP
NAD NADH *~ dehydrogenase acetate
. . \ j . . complex kinase _ _
lacticacid < [pyruwc amd} — acetylphosphate acetic acid
lactate dehydrogenase TTP
pyruvate decarboxylase

co,
acetaldehyde-TTP

a-acetolactate synthase

[oc-acetolactic acid] non-enzymatic
decarboxylation_ o,

a-acetolactate

co,
decarboxylase diacetyl reductase
acetoin
NAD(P)  NAD(P)H
NAD(P)H
acetoin
NAD(P) reductase

2,3-butanediol

Eveline Bartowski, AWRI, 2004
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O. oeni strain

S ®°

wine type

ol o]
inoculation \?ﬁ
rate 292

-
fermentation
time

Diacetyl conc”

variable

white - lower
red - higher

104 - higher

10° - lower

longer MLF - higher

——F

temperature

aeration

o @,

ST

oo o>
oo

contact with
yeast lees

e;ﬁ pH

From: Dr. Eveline Bartowski (AWRI) Trier (D) April 2008

2

cetyl - management during
winemaking

Diacetyl conc”

18°C - higher
25°C - lower

binds to diacetyl

- sensorially inactive

air - higher
anhaerobic - lower

long contact- lower

lower pH may favour


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

; Your complimentary
| use period has ended.

i -
g cOMplEte TR

B ven key points

* 1 Choice of bacteria
» 2 Nutrition

* 3 Rehydration

* 4 |noculation rate

5 Temperature

* 6 Oxygen

* 7 Micronutrient
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