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Managing fermentation

Bacteria
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In red grape must

Environmental bacteria
to carry out the
malolactic fermentation

Environmental yeast to
carry out the alcoholic
fermentation

While this often gave acceptable results, it also carries a high

risk of spoilage/contamination from unwanted microbes

In late 20t century, commercial yeast and MLF cultures that

can be added to wine were introduced, allowing greater control

over the microbial population in the wine
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Manage your fermentations with Chr. Hansen VINIFLORA®

- O s
Improving foock & health

COMPANY PRE-ALCOHOLIC ALCOHOLIC MALOLACTIC
FERMENTATION FERMENTATION FERMENTATION

>  Fermentation experts > VINIFLORA® yeast range > VINIFLORA® yeast range > VINIFLORA® bacteria range

> Highest QC methods > Non-Saccharomyces yeast for »  Saccharomyces yeast for > Lactic acid bacteria for

»  Sustainability > BioProtection y  Fruit forward wines > Stability

> Global reach > Mouthfeel »  Consistency »  Sensory

> Innovation bio-tech »  Differentiation > Low nutrient demands »  Efficiency

> VINIFLORA® for wine > Acid Balance »  Bacteria synergies >  Food Safety
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Classical population sequence in winemaking

Saccharomyces spp.
Non-Saccharomyces spp. Oenococcus oeni
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Malolactic fermentation

Alcoholic fermentation

Pre-alcoholic fermentation

Time (in days then weeks)
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Keep it great! With VINIFLORA®

Viniflora® CH35
The broadest spectrum

Red, rosé, white

Red, rosé, white

Viniflora® Oenos

The classic Red

Viniflora® Oenos 2.0

: Red, rosé, white
The new classic

Viniflora® CH16
The ethanol resistant

Red

Red, selected white

59-77 °F

63-77 °F

57-77 °F

63-77 °F

59-77 °F

63-77 °F

14% v/v

14% v/v

15% v/v

149% v/v

15% v/v

16% v/v

3.1

32

3.0

32

32

34

45 ppm

30 ppm

35 ppm

40 ppm

40 ppm

40 ppm

Secure malolactic fermentation
High SO, tolerance
Promotes diacetyl

> Fruit driven
» Clean and modern

Low pH
Low temperature
Fast malolactic fermentation

> Most wines

Most wines
Faster Faster malolactic fermentation
Barrel aging

? High alcohol
> High maturity

Always check temperature, alcohol, pH and total SO, before inoculation
Bacteria are living organisms and wine is a harsh environment for them

Exclusively distributed by

Gl e Gusmer

Enterprises, Inc.

Inproving o



VINIFLORA® resources in North America

View Tabie of Contents
Chr. Hansen

Malolactic Bacteria Cultures

World Leader in Bacterial Cultures for the Wine Industry

Cne of Chr. Hansen's core is microbial By how interact
with their emvircnment, valusble insight is gained into strain functionality and periomance. As ihe world leader in
bacterial cutures for the food indusines, Chr. Hansen has committed RAD and advanced produciion resources
o prowiding the best malolacic bacterial cuitures to the wine indusiry. That is evident by the fact that Chr. Hansen
Vinfflora® cultures are the most widely used malolactc cullures. Reliable and predictable. Vindflora bactena
‘cuures are trusted by more winemakers woridwios 10 get their wines frough malolactic fsmmentaton cn me and
with desirable organcleptic outcomes.

e

Not all stains of Oenococcus oern are the same, nor are all malolactic bacienal preparations. Some Sirans
are more tolerant o such as pH. sulfur diewide and sicohol. That
folerance depends partly on the natural capabiiiies of the sirain, but more mportantly on & production process
ihat properly adapis ihe cel io enter the harsh emvironment of wine. It takes properly conditioned cells i
‘survive the freeze drying process, and the ulimate
of cell viabilty. Chv. Hansen preparstions are not
only tested for viability, but each batch of bacteria
‘also tested for the ced's ability 1o convert malic acid o
tactic acid. Only Chw. Hansen uses this ‘MACC test
{Malic Acid Conversion Capacity) as & quality control

All Viniflora strains are tested for the comect number
for the assurance that ihe cels have the desired level
malolactic actvity in wine. That's whal separates Chr.
Hansen from the rest

12 2010 2020 Guamar Entarprses, e Wina Profucts Calaog

Viniflora® bacteria

range for winemakers

Viniflora® C|
The broadest spectrum Red, selected white

Red, rosé, white

H35
el ek Red. 1ot it

Viniflora® Oenos

The classic Red
florzR0en0s Red, rosé, white

The new classic

Viniflora® CH16 2ed

The ethanol resistant

59-77 °F

63-77 °F

57-77 °F

€3-77°F

59-77 °F

63-77°F

14% v/v

14% v/v

15% VAV

14% v/v

15% vV

16% v/v

31

45 ppm

30 ppm

35ppm

40 ppm

40 ppm

40 ppm

Secure malolactic fermentation
High SO; tolerance
Promotes diacetyl

Fruit driven
) Clean and modern

Low pH
Low temperature
Fast malolactic fermentation

> Most wines

Most wines
Faster Faster malolactic fermentation
Barrel aging

High alcohol
> High maturity

Always check temperature, alcohol, pH and total SO, before inoculation
Bacteria are living organisms and wine is a harsh environment for them

Excusiely dsrbuted by

er

us|
Coterprises, Ic

Iproving fod e heslth
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Presenter Bio

» Duncan Hamm is currently Regional Technical Manager for the Asia-Pacific region, based out of Chr. Hansen
Australia.

»  From 1 August however, he will relocate to the Chr. Hansen head office in Denmark, where he will work as
Senior Application Specialist.

» Duncan initially studied chemistry at the University of Waikato in NZ, then worked for ten years in the dairy
industry, including five years with Chr. Hansen.

» After completing a graduate diploma in Viticulture & Enology at Lincoln University (NZ), added to some
valuable hands-on cellar experience, Duncan re-joined Chr. Hansen as a commercial oenologist in 2008.

» Duncan is very much looking forward to working again across the wide world of Chr. Hansen’s wine activities,
which of course includes North America and the great team at Gusmer Enterprises.



Malolactic fermentation (MLF)

L-malic ——) L-lactic+CO, FROM THE WINE’S PERSPECTIVE
> Enzymatic conversion of L-malic acid to > Softens the acidic profile (pH increases)
L-lactic acid

> Affects the aromatic properties of the wine

> The bacteria is performing MLF to survive
and grow > Enhances the microbial stability of the wine

= All this happens in the very harsh environment of wine!
This requires some very robust bacteria



Understanding the life of Oenococcus oeni

Oenococcus oeni (0. oeni) can survive and perform malolactic fermentation (MLF) under very stressful conditions

- as wine

The predominant stress factors for O. oeni in wine are

SO,, pH, alcohol and temperature.....

....these stress factors are synergistic, meaning

that they enhance each other’s effect

Other stress factors sometimes seen in wine are Low Nitrogen or the presence of Medium-Chain Fatty-Acids

A high concentration of Malic Acid is not necessarily a stress factor....wine pH is more important
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Wine as stressful environment

Very Difficult

Favourable

Very favourable
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Wine as stressful environment

Condition for MLF

Very Difficult <3.0
3.0-3.2 pH
Favourable 3.2-3.7
Very favourable >3.7 \ /

Condition for MLF

\J

Very Difficult <59°F

Not so favourable 59-66°F

Favourable 66-77°F

No MLF >77°F
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Wine as stressful environment

Very Difficult <3.0
3.0-3.2 pH
Favourable 3.2-3.7
Very favourable >3.7 \ /

Condition for MLF

Very Difficult <59°F
Not so favourable 59-66°F
Favourable 66-77°F
No MLF >77°F

Total SO,

Condition for MLF

Very difficult > 45 ppm
502 Difficult 30 - 45 ppm
Less favourable 15—30 ppm

Favourable <15 ppm
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Wine as stressful environment

Condition for MLF

Very Difficult <3.0
3.0-3.2 pH SOZ
Favourable 3.2-3.7
Very favourable >3.7 \ /

Condition for MLF

Very Difficult <59°F
Not so favourable 59-66°F Ethanol
Favourable 66-77°F
No MLF >77°F

T

DD
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MLF - getting a population of MLB into a wine

> There are six main approaches to get the necessary bacteria into a wine to be put through MLF:

> Spontaneous flora

> Cross-seeding

> Build-up cultures

> Pre-activation cultures
> Quick reactivation

> Direct inoculation

IWOW ﬁod & th/
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MLF - getting a population of MLB into a wine

> There are six main approaches to get the necessary bacteria into a wine to be put through MLF:

~

Spontaneous flora

~

Cross-seeding

> Build-up cultures

> Pre-activation cultures

i> Involve inoculating with
a commercial product

> Quick reactivation

> Direct inoculation* perceived :
risks

costs

*Chr. Hansen only produces Direct-Inoculation MLF cultures based on a high number of already adapted cells Improving food & health



Spontaneous ML fermentation

The most traditional method whereby MLF is carried out by adventitious
bacteria

> Still routinely used in many regions
> The culture is itself ‘free’
> < pH 3.5: Oenococcus oeni only

> >pH 3.5: 0. oeni, Pediococci and Lactobacilli = fast

Carries risk > very little control over microflora in wine

> Variable speed of MLF

> Opportunity for spoilage microbes to establish

> Brettanomyces sp., Acetobacter, undesirable LAB species

Photo: Jeff Broadbent, Utah State University
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So where do the Chr. Hansen MLF
cultures and strains originate?

4




At Chr. Hansen, we screen for the next robust bacteria

1. Robust in extreme and changing conditions

2. Enhance flavor attributes and explore new characteristics
3. Biological protection

4. Improve quality and efficiency of production

Where do we get the strains from?
> Exclusively from NATURE
> Isolated from grape, must, wine and winery environment
> Chr. Hansen discovery platform
> Project collaborations with universities and research centers

> External culture collections



Select the VINIFLORA® strain that fits your wine

Wine making parameters Cultures benefits
. > Itis very important to remember
Culture Temperature Alcohol Flavor Fermentation

(°F) %(v/v) Speed . . .
Max :77°F Buttery to fruity Slow to fast that O. oeni strains are different

Viniflora® Oenos

> Within the VINIFLORA® range, the

Viniflora® Oenos 2.0

Viniflora® CH16

O. oeni strains are selected according

to different strengths

> The range covers the vast majority of

Viniflora® CH35 >59 <14 >31 | <45 global wine conditions




VINIFLORA® are different from other MLF Bacteria
Thanks to their MACC* test & their high concentration of viable cells

Cell count 1 \
per ml of wine
immediately after
inoculation Viniflora®
(Classic Range)
2.4x @
Very low Low ' Medium High ' Very high Average a'ctivity
Production per cell in wine
\ — Measured thanks to ‘MACC’ /

@ = the ‘magic number’ or 10% CFU/ml — the critical population required for MLF to happen in wine
IWoWﬁOd&W



Magic Number 1x106 CFU/mL @
Cabernet Sauvignon, Australia 2006 - pH 3.43, EtOH 13.3%

E._Ewe W 1- )

%"E*"s oRECT IN:;J.;'ITI\ON o},g > Direct inoculated wine has >10° CFU/ml

31 evon oo 2‘2‘% upon culture addition and completes

0 MLF in 20 days (<0.2g/L MA)
Time (days)

e [ o ) Cross-seeded starts at 105 CFU/ml so has
g 1003 a 13-day lag before it hits the magic
> 1405 | \: hpery number and MLF commences
- CROSS SEEDED [ 040
3 1.E+04 AU =

F 0.20
1.E+03 . . . . 0.00 > After 30 days spontaneous MLF
0 5 10 15 20 25 .
Time (days) treatment still only at 10* CFU/m|

1.6
- . 14
= F 1.2
£ 1.E+04 A )
= G
S /’—‘/ 2 Key to graphs:
& &% ISPONTANEOUS MLF ¥ [ o2 e
81402 v [ g-ig Malic Acid (g/l)
1.E+01 - 0.2 = Q. oeni cell count (CFU/ml)
1.E+00 . . y y y 0
0 5 10 15 20 25 30 = = The ‘Magic Number’

Time [day s} IW0Wﬂ0¢&WD




Quality Control

v

All strains sold by Chr. Hansen go through an extensive Quality control

Starting with checking strains for anti-biotic resistance and bio-genic amine
production — this happens before selection of new strains

The most relevant bio-genic amine is Histamine, which is produced from Histidine
(amino acid) via an enzymatic pathway

The bacteria in the VINIFLORA® range do not have this pathway

Histidine OH Histamine



VINIFLORA® is not only a product, it is also an "insurance”
for your HACCP & FSMA process

/<Prod uct

Documentation

> Qnoculation Protocol

= -

(Safety Data Sheet )

e

FICHA DE SEGURANCA

J

[
<Specifications

>\

<Allergen information >

.

Viniflora LS CH35
Product Spmcification

(Certificate of Analysis )

Same document as
specifications but
issued per batch
number

- J L

All cultures are validated for
organic wines

All cultures are biogenic
amines negatives

Other quality and safety certificates are
available upon request...

Improving

food& health



!u - - |.n|.<. _._F__
.|,.. o g i | ._ i : |
% i8R R ) " -
! ! AL Y
e 1 . ; gt s I
Ty i iy . . - B
e X — T

»
f.‘.. LT TRy
!

Inoculation protocols




The choice of inoculation time depends on winery

conditions and on winemaker objectives

Populations peak
at the same time

uollelusuLIB)

21j04o2)e ¥oms Jo AJolsiy
B 5| 24243 J1 @sh jou og

bacteria

Populations DO NOT peak
at the same time

bacteria

Populations are not
present together

bacteria
‘ | | Interval of up to 5 months
between populations

High risk contamination
window - not recommended

east
- "5
J MLF starts before AF Only possible
with homofermentative
bacteria

Delayed
inoculation

Reverse
inoculation

28
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When possible, get co-inoculation benefits!

> Co-inoculation is a technique which is growing in popularity

> Involves running both AF and MLF concurrently, but needs to be properly managed

< Benefits to cellar > C Impact on final wine >

Reduce time to market/respect deadlines

Save time
Improve tank management

Save heating energy

Save costs >
Reduce carbon footprint

Avoid sluggish or stuck ferment . , .
Control better Keep the initial quality potential
Adapt O. oeni to high ethanol concentration

Avoid spoilage microorganisms and BA

Diacetyl produced by bacteria is partly
Enhance fruitiness

NN N

degraded by yeast = fruitiness enhanced

29
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Stuck fermentation and Troubleshooting

1. First step: check the basic parameters (pH, alcohol, SO, and temperature)

> Often the issue can be solved with a more appropriate strain

2. It could be the nitrogen (MLF requires 60ppm of Amino Nitrogen)
> Re-inoculate with Malo nutrients (typically provides small peptides)
> MLF nutrients will also bind MCFA’s, produced by certain yeasts when
stressed, which are inhibitory to O. oeni
3. The cell count.....CFU/mL
> Good to see how many O. oeni cells there are in the wine

> Investigate inoculation method (NB! Cross seeding or stretching)

4. Phenolics can be an issue with some red varieties.....blending or fining with PVPP

Improving food & health




Winemaking conditions vary greatly

Malolactic fermentation depends on the thriving of different inoculated bacteria. Some wine environments can be
too harsh for bacteria, forcing winemakers to spend time and resources on controlling the parameters before starting

bacteria inoculation.

CONDITIONS INFLUENCING MLF EASY ASSESSMENT TOOL
‘ Very favorable
Bl 3.2-3.5 pu—— Favorable It can be complicated to judge the level of
Difficult: difficulty based on all the parameters.
Temperature (°C) 15-19 & very difficult
¢ NowmiF To help you make timely decisions regarding your

Malic acid
concentration (g/l)

fermentation, Chr. Hansen offers support through
our North American distributor — Gusmer.

1_2.5

-5 >5
Total SO, (ppm) 15-30 | <15
0]

Free amino nitrogen

1 Hard to avoid spontaneous malolactic fermentation
2 FAN preferred or PAN/YAN

Check out Gusmer’s website to find your local
representative - www.qusmerwine.com
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Keep it great! With VINIFLORA®

Viniflora® CH35
The broadest spectrum

Red, rosé, white

Red, rosé, white

Viniflora® Oenos

The classic Red

Viniflora® Oenos 2.0

: Red, rosé, white
The new classic

Viniflora® CH16
The ethanol resistant

Red

Red, selected white

59-77 °F

63-77 °F

57-77 °F

63-77 °F

59-77 °F

63-77 °F

14% v/v

14% v/v

15% v/v

149% v/v

15% v/v

16% v/v

3.1

32

3.0

32

32

34

45 ppm

30 ppm

35 ppm

40 ppm

40 ppm

40 ppm

Secure malolactic fermentation
High SO, tolerance
Promotes diacetyl

> Fruit driven
» Clean and modern

Low pH
Low temperature
Fast malolactic fermentation

> Most wines

Most wines
Faster Faster malolactic fermentation
Barrel aging

? High alcohol
> High maturity

Always check temperature, alcohol, pH and total SO, before inoculation
Bacteria are living organisms and wine is a harsh environment for them

Exclusively distributed by

Gl e Gusmer

Enterprises, Inc.
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Thank you

Questions ?




