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Start with healthy qrapes picked at ripeness for the style of wine The more you learn about microbes the more success you will

see with quality of fermentation



Wine is simply crushed, fermented juice, a spontaneous
product produced by spoilage

"Winemakers succeeded with combinations of folklore,
observation, and pure luck” - Loecklin, et al

As technology increases along with trial and error, the
more we learn about these microbes

Management not a dictatorship




o Jeast + dugar = Alcohol + (07 + Heat




Fermentalion ~

e An attempt to manage the constant chemical changes while allowing intrinsic fruit quality and the positive benefits of
microbiological activity to emerge

* s not just about converting sugar to alcohol, although success is important

* Fermentation by-products are important
o Sulfides/sulfites

Odor/Mlavor compounds

Esters

erpenes

Mannoproteins



e

Division: Ascomycotz

Yearth ~

opecies: Cerevisiae / Buyanus



Cood Wine Microbey ~

* "Beneficial organisms

* Responsible for desired conversions

* Jugar to alcohol (primary fermentation)

o Malic acid to lactic acid (secondary fermentation)
* Responsible for desired mouthfeel and aromatics

o Specialized commercial yeast and bacteria can produce certain pleasant aroma's

* Toluraspora can contribute to mouthfeel



e "Spoilage” organisms

* Produce off-odors, hazes, off-flavors and other negative sensory effects

o Jeast
* Brettanomyces can contribute 4-EP 4-EG (band-aid, barnyard, horse sweat, leather)
* Kloeckers, cold fermentative yeast can contribute to ethyl acetate
o Bacteria
o Acetobacter, can contribute to acetic acid or VA
*  Mold and bacteria can produce cork taint in cork material or wood/paper material in winery

* Lactobaillus, pediococcus can produce mouse urine, rancid nuts, etc.



e Many beneficial microbes can produce components that can be
considered a part of spoilage

e Stressed yeast produce sulfides as a by-product (rotten eqq, can com,

arlic/onion..)

e Many spoilage microbes can produce components that can be
associated with quality
e Brettanomyces = expensive French wine
e Non-saccharomyces fermented yeast contribute to mouthfeel

* Acetic acid produced by acetobacter can contribute to aromas and

mouthfeel



What do micro-orgahidim) need ~

Atmospheric requirements ood / nutrients

« (ptimal temperature « (arbohydrate source (sugar or other carbohydrate)
« (xygen (sometimes| « Nitrogen

« \itamins

o Minerals

e Unknown!
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otrong cell membrane
needed o prevent
osmotic shock

Oxygen is important in
the synthesis of yeast
survival factors - "sterols"

J

Cell membrane

permeability Lhano High sugar




limportance o) proper
r.;lwu;dmﬁon J,{ ProF

e dpecific to yeast brands:
* Based on commercial production of yeast
e Recommended rate

e Jemperature of water for rehydration

e No chlorine

* [ime of rehydration

e Acclimation



oterol rich, containing inactivated yeast and
autolysates

Builds cell wall to increase cell viabilty

et o
Nudvient ~ 9

Provides a micronutrient rich environment for yeast
to reestablish function during rehydration

Use of rehydration nutrient and proper rehydration
are the two most important factors for success




Necessary for membrane permeability, effects cell's ability to release
ethanol from the cel

Will increase the viability of veasts and prolong their fermentative
5.'.“0& ™~ activity

Lertain sterols, either incorporated info or formed by wine yeast
during the growth phase, provide important protection against

ethanol toxicity
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ORGANISMS FIRST INTRODUCED
10 ENVIRONMENT

GENERAL INCREASE IN'SIZE,
LITTLE MULTIPLICATION

PRESENCE CAN BE VERIFIED BY
DNA BASED ANALYSIS

NUTRIENT ADDITION AT ThIS
TIME WOULD FEED MICROBES
TRAT CAME IN"ON THE GRAPES




Rapid multiplication

Nutrients widely available

Favorable environmental
conditions present

Winemaking indicators become

present (Brix, temperature,
sensory, carbon dioxide)
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C. Stationary Phase ~

Caused by nutrient Yeast switch from growth
deficiency, toxicity and/or to metabolizing sugar to
environment stressor alcohol

browth and death rate

are equa




Oxygen rich environment

Jecurs during
« Under optimal conditions, a single mother cell may bud many times during the
the (06 PHASE

cultivation period

Of quWJ[h Q/Cle « Under fermentation, a single mother cell will bud only 3-4 times, each time the cell

buds and separates the mather cell's membrane is depleted in half

Dur ing Oxygen becomes limiting and budding ceases
MBIV Most fermentations are completed during this phase

PHASE Of Focus moves from population increases to nutrient consumption
(TR (suger --> dlcohol




D. Death Phare ~

Number of livin
Cell walls break down . g’
active cells decreases
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Fermenta
Reasonab

Predictab

on to dryness

e rate of fermentation
e fermentation

characteristics

507 tolerance

bood ethanol tolerance

Aqgressiveness

Hocculation

ougar tolerance

lemperature

Varietal selection

By-products (thiols, esters, etc)
MLF compatibility

Nutrient requirements
Metabolize malic acid



Pantothenic acid

Low YAN / high YAN

Residual sulphur / pesticides / copper ion residues

Stress to yeast (femperature)

Clarification level

Concentration of sulfur dioxide / sulfites

Storage on lees (reduction)

Veast strain genetics

Veast biomass

Oxygen availability

Veast viability



* Based on fermentation plan:

* (oal is to produce enough biomass without excess and
maintain biomass in qood shape throughout
fermentation.

* Fermentation is a challenging environment for yeast,
accumulation of alcohol and metabolic wastes,
yeasts metabolically adapt and react to stress of

fermentation.



Ammonia: 3-10 %

Nih'ogm
fogpa?jw" Amino Acid: /5-30 1
wit:

Peptides and proteins: JU-50



o JAN dependent on the following
o Joast strain
e termentation conditions
o dugar
o [emperature

e feration

e [he higher the JAN is to start will increase cell density,

fermentation rate and heat production.

o Direct correlation between YAN and Ar duration, the more JAN =

quicker AF and larger biomass of cells.




e Fermentable sugar
o Sugar {g/L) = Brix x 10" x Specific Gravity

* Rate of yeast increases with Brix, so does the amount of Nitrogen to
reed biomass

* As sugar increases, so does the level of nitrogen required due to
osmmotic pressure on yeast causing stress. (Brix level only, not
individual yeast requirements)

o 1 Brix = 250 ppm N

o /3 Brix = 300 ppm
o /5 Brix = 330 ppm
o /1 brix = 400 ppm




Nitvogen Requirementy por Yeart ~

P

e
High --> 1.2 Medium --> 7 Low --> /5

A high nitrogen demanding strain has a strong tendency to Lower biomass production
produce more biomass, correlating to a bigger need during

the stationary phase.



e Yeast Assimiable Nitrogen (YAN)
o JAN = Alpha amino N + (ammonia)(.825)

o At pH 30, only /0 % ammonia utilized
o At pH 40,70 % ammonia utilized



Nutvitional Requirerment
Calcwlation ~

* Nitrogen required for Brix level and individual needs o the yeast

o Minus the YA level in must/juice

e Nitrogen overage or deficit!

* [ake a look at desired wine style to make final decisions on additions



Two Formy o'r Nih‘()f’m ~

URGANIC SOURCE - HEALTH OF CELL - INORGANIC SOURCE - ENERGY CONSUMED BY
"HEALTHY FO0D' THE CELL - "JUNK FOOD"

AMINO ACIDS DIAMMONIUM PROSPHATE



Nitrogen anil
lije cycle phases

* A lag phase

* B Log phase- add nitrogen at the start, /-]
Brix drop

(. tationary phase- add nitrogen at 1/3 of
fermentation or beginning of this phase

e ) Death phase- no nutrients below & brix
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Corumon Piljally with Yeast:

 Follow rehydration instructions exactly, this will make e Avoid temperature fluctuations

3 difference on your biomass. e (xygen at beginning can be helpful

o fcclimate your yeast to termperature of juice or must. 4 Avoid staling at +1 degree Brix as dead yeast cell

* Don't use expired packages or opened more than a falling to bottorn

5eason * Use proper rate of yeast, ensure biomass needed

o Refer to must JAN and yeast requirements o Check for dryness

o ulfide issue early, make a note to not keep yeast lees
present post-fermentation
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