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Step Back in TimewWhy Innovation Wins

Historical U.S. Brewery Count

Slide the bar at the top of the graph to see number of breweries from 1873 to present day.
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Beer innovations of the last 2 decades
Big Buckets: What Is old Is new again

Styles

Ingredients

Process
Serving occasions, J@°
Distribution Vs

Scott Jennings: now our head brewer in Mills River, skims krausen in our open fermenters in Chico



Styles

Ales/DryHopping/IPA/Double IPA

American Wheat

Barrelaged beer/wine/bourbon
RadlerFlavoroveradds

Herbal Beer/Vegetables (Pumpkin)

Sour Beer/Fruited Beer

Belgian Styles

Blending/Wild Fermentation/Doubl&rmentation

Double Dry Hopped/Wet Hopped

Bottle Conditioning
NE IPA

Gose Gosewith juice



Ingredients

Water salts
Barley variety
Micro malting
Hop strains/variants
Yeaststrains/variants
Blending withCider
Honey/Mead
Other fruits

Spices

Herbs

Not yet legal herbs

"DIFFERENT Hops EVERY 90 DAYS
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. 7 D NIC COMING SOON..
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Process

Unitank'Settling cone

Portablecanning
Sleeved cans

Coolship



Serving Occasions/Distribution

Brewpub

Regional Micro

National large craft

On site beer saleg(owlerskcrowlery
Pico tastingooms

Leased Kegs

Dispensing innovations from glass washing to
automation




Explosion of Innovation and Rise of Number of
Breweries also brought Headlines

= FORTUNE o HOME SUBSCRIBE E

AAAAAAAAAAAAAA

. ' . . Sierra Nevada Recalls Beer in 36 States Because of
Sidney's Meadov:[lark Brewing recalling RbokexEses e
MNAawmwmaseses mnaces ~dmnaad lan e

= Q THE WEEK

e —

Will a bunch of terrible craft beer ruin the
booming craft beer industry?

Alltech recalls 1ts pumpKin, barrel ale
over quality problems

ALERTS ‘ SILVER ALERT DECLARED FOR MISSING 85-YR-OLD MAN

Central State Brewing recalls beer
over reports of bursting cans

- BY: Jordan Fischer
POSTED: 1:37 PM, Jun 6, 2017




Risks Innovation Brings Along
Physical Stability (micro or not micro related)

Lack of stability
Gushing Spices

ReFermentation and bottle/can explosiomsVith
additional sugars (juice)

Excessive Sediment/Mouthfeel/Slingd/Vith juice,
flavors, or any processing aids not properly dosed

Lack of Consistency

Flavor changes are more extremgeavith lack of yeast
control

From highly phenolic, to oxidized to very tgrOvertime
and in hot conditions




Risks from Legal World

It is not legal to ADD risks to customers

Spices must be registered as FCC or on FDA list
TTB must be aware of any SOP changes
Adding alcohol/fortification is not legal

Labeling alcohol levels

Cider/Beer world

Cider cannot exceed certain levels of CO2

THC/CBD oilsTreating like hops before these have true regulatc L

Non-Alcohol beer is hard to make well!!!
REGULATION AND MEASUREMENTS critical
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New Innovation Risks from Old Spollage

Issues

A Multiple strains of yeast/Yeast stress
A POF + /Belgian/Weiss

A Lager/Ale
A NonSaccstrains

A High stress conditions
A Rapid growth
A Over pitching/Under pitching
A Over full fermenters/Hydrostatic pressure

A Petite Mutants or Respiratory Deficient
Mutants/Mitochondrial DNA

Barrels/Wild Ferments
Lactic Acid Bacteria

Coliforms

Canning/Starch Additions/Unusual Ingredients
Pectinatus

Zymomonas
Other strains not previously identified

New yeast straing isolated from outside
breweries

Acid producing

New lager yeasts

Bitter tolerant

Yeast RNA/DNA stability?



Table L. Beer spoilage microorganisms and the stage of the brewing pro-

Know Your Organis!=——" s _
and Thelr Sources

v

malting Fusarium F. culmorum®**
F. graminearum'’?

This list has not changed much if <& ‘
years, however the pressures on—=zr ™= siises

ele m S. lacticifex'™

the system have. e

Rahnella R. aquatilis®™
Obesumbacterium 0. proteus'®

Biological stabilisa-  Pectinatus P. cerevisiiphilii

tion & packaging P. frisingensis'"
Megasphaera M. cerevisi

=T - actobacillus spp.'™

Pediococcuzspp.'>*

COntaminants of Lactic acid bacteria Lb. brevis®
finished beer Lb. brevisimilis®
Lb. casei™®

Lb. collinoides®™
Lb. coryneformis™
Lb. curvatus*
Lb. lindneri*
Lb. plantarum?®

Phenolic Off Flavor Yea&t@F+)
Pectinatus

Coliforms

Lactic Acid Bacteria

Pectinatus P. cerevisiiphilus'™
P. frisingensis'"

Megasphaera

Zymomonas Z. mobilis**

Micrococcus M. kristinae*
Dispense Acetic acid bacteria A aceti™®

A. pasteurianus™
G. oxvdans™

e e —
Wild yeasts’™




POF+ Yeast

Origins
Saison/Belgiardefeweisg/east strains

Sources can include
Mother culture- yeast lab
Environmenta

Possibly transient DNA/RNA

Media used to detect
CUSO4 (Copper Sulfate)
WLD (Wallerstein LalgsDifferential)
PCR (Polymerase Chain Reactjoot standard test)

Off Flavors
Geroniol- Rose
Phenolic (4 VG)Clove
Phenolic (4 ER)Barnyard
Musty ¢ Vintage Store
Caprylic Goaty
Ethyl Acetate; Nail Polish



