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ORIGINS OF CHARDONNAY Chardonnay Winemaking
CHDD#EIR )L RRDDA D EGE

« Existed in Burgundy as early as 300 AD
#27E3008EC B (C(FTIVT —Z 25 (CFTE

« First emerged in France nearly 2000 years ago
TS5 A T20004FATICHIER

» Middle Ages: Made by powerful monasteries
HRit  EERR(C Ko THAE

* DNA cross between Pinot Noir and Gouais Blanc,
which arrived from Dalmatia

Pinot Noir&Gouais Blanc ()L« 775
%) OHGAE 7

* Currently 85+ clones of Chardonnay - FPS
85 EpoyO— N\
» Compared to 25 clones of Cabernet
Cabernet(d2520—> UAaLY
* 1000+ clones belong to the Pinot family
PinotD{ffd(&1000 EDoO—>h32
« E.g, Pinot Blanc, Pinot Gris, Pinot Meunier
* Pinot is prone to rapid mutation
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Growing Degree Days zones

GROWING DEGREE DAYS
BWEESUR (GDD)

(April — October)
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Amerine and Winkler 1944,
Winkler 1974

Different varieties of grapes are generally considered to best thrive in certain climate regions.

Cote d'0r, Champagne, i

Regin | Coolst | L e Ul | Cadonny, it o Resing
Chardonnay, Pinct Noi, Riesling,

Region 11 Bordeaux Cabernet Sauvignon, Sauvignon Blanc,
Cabernet Franc, Merlot

Region IlI Rhone Sauvignon Blanc, Semillon, Syrah, Zinfandel
Barbera, Touriga Franca, Tinta Roriz, Tinta Barroca,

fogm ¥ S Touiga Naciona,Tinto Cao, Tk Amarela

Region V| Hottest | North Africa Muscat, Verdiho

Calfornia has growing regions which lie in allfive regions; from Mendocino and Sonoma in the north
(wihich lie in regions I-[11) to the San Joaquin Valley and points south, hich lie in regions IV and V.
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Grapevine Climate/Maturity Groupings
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Average Growing Season Temperature (NH Apr-Oct; SH Oct-Apr)
55-59°F 59-63°F 63-67°F 67-72°F
| - CHD(ZRERFHEISUR (GST) 14~
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e (ERRF~M$58(%19~20°C)
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WORLD BURGUNDY VARIETAL APPELLATIONS - 200 World Burgur'y Varietal Appellations-Monthly Average of Daily Wind Run
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‘WORLD BURGUNDY VARIETAL. APPELLATIONS - MONTHLY Sj(J:IiL§S
PRECIPITATION
8 B Son Coast/Cazadero
mERY/Sebastopol « Elder clay loam soils
7 TS —#itO0— LR
mSant Lucia Hightands
6 pa—— . « Underlain with cobblestones from the Arroyo
ain during berry softening to A
_ SO - ot oun i urope Seco River
g 5 P Emw§ California mostly dry. TI&(Z(FArroyo SecolllDER
‘;'. 8 New Zealand/Benheim * Provides good balance of vigor and yield
2 TNICKDEFN ENED/NS > ANEBNS
s
E_ « Allows good drainage for increased fruit
texture
HIADN KK REDFIXF v —HERU
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CHARDONNAY CLONES - 2015 CLONAL TRIAL CHARDONNAY CLONES - 2015 CLONAL TRIAL
CHDDZO—> (2015FDFER) CHDDZO—> (20155 DiHER)
CLONE 5 Harvest Data Clone 5 CLONE 76 Harvest Data Clone 76 CLONE 809
f - :rai;vest Date 1¢ZS:_Z 7:::/6“ Date 872(:; Harvest Data Clone 809
T "t TA (g/100mL) 0.3 TA (g/100mL) 0.5 :::’e“ Date 2925;‘;
pH 3.57] pH 3.62] -
' ) L Yeast Y3079 Veast cv3079 | TA (g/100mL) 0.57
|_EH 3.91
Current Analysis Current Analysis veast i1
;l:e 502 (ppm) 3 i:l I;I:e 502 (ppm) 3;; Current Analysis
8/100mLTA 0.68 ) /100mLTA 0.7] Free 502 (ppm) 37
% alcohol 14,94/ % alcohol 15.09) pH 347
/100mL VA 0.043 A= /100mL VA 0.051] 2/100mL TA 0.66
% RS 0.08, E % RS 0.04f pealcohol L 1518
|Iength of ferment (21 days 5 |Iength of ferment 17 days 8/100mL VA 0.042
% RS 0.089
O0—ERICEDFLRTL—/\—ERH5TES, HUITAIL=FDCHDDAS Llength of ferment [17days |
PEFRLTAL >, Bk, &k, *O5U>%5X%Clone 5. Clone 76(375 Clone 809t 75 > Rk, /AAZUUJ§O@&3§>CHDC LTaIsNTNS,
SRERTHRURZYST, #¥7F3, MeyerLEY, JO-SILIRHN DD, BEROFFZOED, BOBRLEALCD, BHFD/AFvTIL,
T PERECTTNGT LLOHIR
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TETx
2018 HARVEST s - MRIRFEDEL: - JUICE TURBIDITY SRA+Di&EE(L
Clarification Techniques BZ : Arroyo Sceo CHDT(200-500 NTU
CLONE 76 HAND HARVEST CLONE 76 MACHINE HARVEST i RS
* Harvest Analysis * Harvest Analysis
« 25.5B, 3.37pH, 0.57 g/100mL TA « 25.3B, 3.46pH, 0.52 g/100mL TA
* Fermentation Length = 23 days « Fermentation Length = 17 days
* Wine Analysis * Wine Analysis
« FSO2 = 30ppm * FSO2 = 34ppm -
* pH=3.40 * pH=3.50 .
» TA=0.73 g/100mL + TA=0.67 g/100mL Natural settling/enzyme Centrifuge Ceramic crossflow
BRI/ BEsREA B tv>=zvoo0xXo0o
* Flavors = apple blossom, pear, * FI. =i le, le pie, = EP 2
fresh Meyer lemon, medium toizgs bgilg’ceh:pgrgn?;p Ll Pros: £=PIT . Pros: =P Pros:f=FfT
finish marmalade, juicy midpalate and Cost effgctlve Can provide cleaner juice Faster cleanerj %Jge
finish JEFRIR than with enzyme alone, <EELESSL
Mlmmallmce changes BEsREM K D5 B CaTEE
5 ~ : : e ESaroE (-0 Cons: R
FPHIEEBENS TS 21 RCHDERD., HMINEZ SBENTHD, FAL Cons: R 52 Cost involved
EIL—I\—&123, EfFOEMIET(E, BB E#HUWNEENS S, Cons: R 52 Time and cost involved X MIDB
!I.%elg ggf time involved  B¥fE] & X RAOYHDS
H.

History - Oxygen additions How browning reactions work 7RERELRDIN HBERIE)
F@a%J A& TDESR

« Grapes => “Total Phenols” among them Phenolic acids (i.e. caffeic acid,
coumaric acid) responsible for Browning in Wines (3 ways)

Problem:
— N = LB IR Soba 1) 0 ~
* White Wines Oxidize, even with minimal oxygen introduction and prevention %jgi({li‘i)%l/ﬂ%?#gggﬁng\alaé) W (DDTVY TRIRE) NOA 2D
techniques H - SEBENASRNLS (CRMERL U CEEELT =
LE>S
« 2009 Post Modern Winemaking; idea of Brown Juice Club and Green Juice Club - Clark é:;:5:?qi‘g;‘;;’;f;;gg’;;}g’u‘{'%in and Enzyme (PP0) => Quinone
IS 5 5 = ~ o
Smith  2009BAIDTVA VEEE : I5—T ASAK RELEORITOELS) DT VERERBLOMR (PPO) RIS [ ] WA REOILAYER
« J. Lohr began experimenting with a then-new technique in 2012 - adding small
amounts of oxygen to juice press lots, settling, then racking off of solids with a uinone also reacts with Glutathione => Grape Rxn Product... and more Quinone
machine from Vivelys 2012 /L 28 (CETOEESREA AN, LE, #5293 :F/ S BOIEFAS EBRISSGRPESSIC 1) > ) HVER
“S2ER"EHA So Grape Rxn Product and more Quinone => Browning Compounds

GRPEESI(C T 2] >FREDLEMAER

Monitored the wines to see how color and flavor developed <& 7 L—/(—MDZ1L

EEE 3. Laccase from Botryitis also makes Quinone => Browning Compound
RBAEEERDS Y H—TCILLB3F/ VER>TEDLET

Started with Chardonnay Press; in 2013, J. Lohr started experimenting with other
varieties which continues today 2013&0CHDICHEA, bt (CBEERZRIAL
SHICED

e T, | T
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Winemaking philosophy
Brown juice vs Green juice

O BT
BERT W Rt

Brown Juice Glub BB +J)L—

Viognier

Roussanne

Grenache Blanc
White Riesling

Green Juice Club  #x&BETI)L—

Sauvignon Blanc

Chardonnay
Pinot Blanc

e

Precision- Oxidation Creates Brown Juice

REBETHBRAZFD
* CILYO: OPERATING PRINCIPLE ° SOf{AND TURBIDI’I‘Y
* SO blocks PPO degradation -

S0
SO2EPPO%IEET B D THRE
. Need juice turbidity to get at

« Sampling of the juice
Ritey>Iuzo
« Injection and monitoring O,
consumption speed and
volume ?for

e, 0 M) ppo& SBIDICEEFNE
B

* Turbidity after O, treatment

BERAIBIDBE(EEDTD

* Rich in water insoluble brown
precipitate
TELBENEMEZD

* Re-solubilization possible at end
of AF

7IL ] — )V RBHETARR O] RE

* Requires a racking after
genation

OXY|
Exikﬁ&‘&% [EnwE

O

vwelys

PERFECTLY P\NOT J.LOHR

VINEYARDS & WINES
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CHDOEHESRT, O—X @8,

)

Winemaking Philosophy - > &iEH%

Brown Juice - RVG

weRtTE

« Oxidative winemaking - add
known amounts of oxygen to
force reactions which remove the
browning compounds from juice

LR D+ > BhE-EE DR Z RN

UIBEMEZRTHNBIRET D

* Moderate to high tannin varieties

B ZINSHDEIE

* Gentle pressing to taste

DV DTEHEB L < [EHE

* Preserves wine color

DA > DEZIREF

Green Juice - Sauvignon Blanc

RERTTE

* Reductive winemaking - protect
juice and wine from oxygen

%‘i;%cﬁ']'j'f SRUE-RHAO A 2w

* Cool fruit for pressing
AU TER

* Low to moderate tannin, gentle
pressing

GO U(HRD, BUER

* Preserves thiols and other
aromatics

FA—ILOADE DD EFD

U—2U>J(CIFEEZRAM, S.BlancldH&ThI(CF>
TUWB. 2018(CIFCHDT Y —5 > [CAARRIDERZITD 1=,

& L

SRERIGR

CONTROL (33E) OXYGEN ADDITION  (ESZ&:%H0)

GALLIC ACID <0.2 MG/L GALLIC ACID <0.2 MG/L

2018 Arroyo Seco Chardonnay Wine - ETS Results

CAFFEIC ACID 4.0 MG/L CAFFEIC ACID 3.4 MG/L

TANNIN 14.7 MG/L TANNIN 13.3 MG/L

GRAPE RXN PRODUCT 22.3 MG/L
(RESPONSIBLE FOR BROWNING)

A280 (TOTAL TANNIN) 11.2 AU

GRAPE RXN PRODUCT 14.9 MG/L
(RESPONSIBLE FOR BROWNING)

A280 (TOTAL TANNIN) 10.1 AU

More color; muted flavors Less color; better flavors and better

integration

iR <EUIZESR

enE, JL—/\—RiF
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2018 Chardonnay Press Fraction CHDJEIEE 7>

CURRENT ANALYSIS

FSO2 = 30ppm
pH=3.84

TA = 0.70 G/100ML
Alc=14.75%

VA =0.038 G/100ML

Less color; better flavor profile

Vintage Dependent:

From 2012 - 2018, Chardonnay
press needed between 9-16ml/L

2018 =11ml/L

Need to use Cilyo to test juice
from each vintage

BERORMEBRFESFT—Z(CXOTRIESD. RUTT ) —ILZBETHRET D ED
A2DEOPILY S ARMENT B EECEE.

[ER - oo o |

YEASTS - BUILDING COMPLEXITY THROUGH FERMENTATION
B - RECKDEMEZNE5TD

15 CHGVS Juice analysis:

26.5B

0.80 ‘v/ll)(iml TA

pH3.5

Same (Ihardouna} Juice is split into different vessels and inoculated with different yeasts

B UCHDRT % 2 DICH T TRIDE S ZHEE U /=5

502 36 37 36

pH 349 347 348
Total Acidity 078 077 078
Alcohol 1582 1561 15.62
Volatile Acidity 0.067 0.07 0.062
Residual Sugar 0.023 0.67 0.026
Ferment Days 7 21 7

CHD TR EARBEBNRVNBETIA LTS, [F4E] © BRI RETE
TERELRWVEEEH O
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2015 BUILDING COMPLEXITY THROUGH FERMENTATION
FECLDEMSZNE5TD

Yeast Technical  Excellent for fruit driven Native yeast in the Very high
Commentsfrom —inog Good fermentation| ~ Vineyardand winery, fermentation
Manufacturer s Free of Charge capacity. High
kinetics with low i ey
5365 J Rich, soft palate,although 1o duction of esters
temperatures (53-65F) an RS. influenced (roses, white peach,

high Brix juice. Bred to EEE ey ellow flora
produce less hyGrogen | =g 0y varietal aromas. #1
sulfide. I RO, B performer in 2015!

H2SHHIC VS ymicesmsb 2015CIHERREED
" - gk

Aromas and =
Flavors \3
[
&
JLOHR

2016 YEAST TRIAL EXPERIMENT 2016DE4FIRER
16CHGVLOTS Juice analysis:

25.1B

0.86 g/100mL TA

3.43 pH

Same Chardonnay Juice is split into different vessels and inoculated with different yeasts

8 UCHDSR 7% 5313 TRl DB R EE U /= SRER

39 43 41 43

Fs02

pH 3.53 3.46 3.38 339
Total Acidity 0.67 0.72 0.82 0.81
Alcohol 14.13 14.17 14.17 14.16
Volatile Acidity 0.055 0.042 0.034 0.034
Residual Sugar 0.01 0.01 0.01 0.01
Ferment Days 12 9 8 8

2016 YEAST TRIAL EXPERIMENT 20160DEEFEIEER

Yeast Type and
Manufacturer
Description

Delicate and
clean profile;
enhances the
mouthfeel of
Chardonnay

Isolated in
Burgundy;
expresses almond,
hazelnut, white
peach, Meyer
lemon, brioche;

Isolated in Enhances
Burgundy; steady aromatic

slow fermenter in character of
cool temps; Chardonnay;
enhances yeast promotes
autolysis; butter terpenes such
and honey as floral, citrus,

and rose broad mouthfeel;
#1 for 2016!

Flavor descriptors

2017 YEAST TRIAL EXCERPT 2017 DEEFFEER

17CHGVLOT12 Juice analysis:

25.4B

0.56 g/100mL TA

3.46 pH

Same Chardonnay Juice is split into different vessels and inoculated with different yeasts

[8 UCHDSRT 29313 TRI DB R fEE U /= 5R5R

FS02 38ppm 39ppm 24ppm
pH 351 356 354
Total Acidity 0.69 077 0.65
Alcohol 14.89 14.95 14,81
Volatile Acidity 0.026 0.022 0.033
Residual Sugar 0.01 0.005 0276
Ferment Days 8 8 8

2017 YEAST TRIAL Summary

Yeast Type and

Manufacturer
Description

Isolated in Burgundy;
steady slow fermenterin
cool temps; enhances
yeast autolysis; butter

and honey

Flavor descriptors

Isolated in Burgundy;
expresses almond,
hazelnut, white peach,
Meyer lemon, brioche;
hroad mouthfeel,
#1in 2016!

Isolated from grapes in
Costa Vineyard, Santa
Lucia Highlands; delicate
and clean profile; orange
blossom; butter;
enhances the mouthfeel
and finish of Chardonnay

2017(FCosta VinyardDJ RS OBk B LTz, BRHCEKD TIM> D8
HNRRD e, HARBERZENVSWBRMIEEED Z EH'T)kE.

2019 MALOLACTIC STRAIN COMPARISON
BUILDING MOUTHFEEL THROUGH STRAIN DIVERSITY
2019 MLFDEER EHRICKD NIRRT 1 —)LZEE

« Viniflora Oenos 2.0

« CH-35

* Lactoenos SB3

« CH-11

« CiNe

* MBR31

¢ 0-Mega

* MCW

« ML Silver
2019(FE UCHDRT T, MLF#RDEWERER. JIL—FT 1 —(CTDH/F—D

Az < I DINIER TEZXS5ND, MLFZS0%RZIFTS LT, VY-S~
RTFORFv—2%kLDD, REDIL—/\—%%Y T LETkE.

2018MDRiverstone CHDZR TARL L\,




