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You all know Kombucha...
Kombucha tea is a slightly sweet/acidic fermented beverage made with an 
aqueous extract of tea leaves (fermented) utilizing a symbiotic culture of 
bacteria and yeast (SCOBY or pellicle). Kombucha typically has a pH 
range of 2.5 to 3.5. The fermentation produces a beverage with some 
natural carbonation, organic acids, nutrients in natural form and trace 
amounts of alcohol. Variations in the base solution and optional 
ingredients, as well as further possible fermentation processes provide a 
variety of related similar products with different flavor profiles. Sanctioned 
variations are listed in this standard.

“Kombucha Code of Practice.” Kombucha Brewers International, kombuchabrewers.org/kombucha-code-of-practice/. 



So...

Let’s talk about how to get it 
hard!

 



How do you get it harder?

● Kombucha is all about balance
● You need to disrupt that balance, but calculated                            and 

at the proper moment
○ I.e. add yeast to your ferment!

● But you can’t add just any yeast at any time…



When do you throw off 
the balance?
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Throwing off that balance

1. Primary Kombucha
a. Brew it like you do now!

2. Then we throw off that balance!
a. Switch to a beer/wine-like 

ferment 
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Bacterial growth



With high ABV, It’s all 
about that yeast… Mostly



Brewing Fermentation Considerations

1. Sugars

2. Sugar Amounts

3. pH

4. Ethanol Production/Tolerance

5. Flavor/Aroma Compounds

6. Flocculation

7. Temperature Range

8. Biomass/Pitch Rate

9. Yeast Strain

10. Time

11. Yeast Activity and Phases

12. Yeast Generations

13. Yeast Form- I.e. Dried or Liquid

14. Final Product

15. Yeast Health

16. Oxygen Levels

17. Desired ABV

18. Yeast health

19. AND more...
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These all apply to High Alcohol Kombucha as well!



It’s kind of a lot...



It’s kind of a lot...

… But it has been done 
before!



So let’s talk about a couple 
of these considerations
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○ Below 4
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● For Kombucha

○ 2.5-3.5
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Give me that Sweet Stuff!... 
Starting with Sugar
● Which types of Sugars?

● How much sugar?

● When do I add it?
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○ Kombucha or Jun

● Think about your end 

flavor goal

● Think about your yeast



How much sugar?

This can make or break a ferment!!... Why?



How much sugar?

This can make or break a ferment!!... Why?

For starters, ABV and compliance



How much sugar?



How much sugar?



How much sugar?

● What ABV do you want to produce?

● Different Yeast Strains 

○ Low (2-5%)

○ Medium (5-10%)

○ High (10-15%)

White, Chris. “The Oxford Companion to Beer Definition of Ethanol-Tolerant Yeast Strains.” Craft Beer & Brewing, 
beerandbrewing.com/dictionary/ZeSS6mm98m/. 



And when do I add it?

When you’re ready to get 

hard! 

But remember you may 

have some sugar left over 

from primary



Biomass… How much yeast 
you add



Biomass

● Amount of yeast pitched per unit 

measure 

● Determines speed of fermentation and 

flavor characteristics

○ Higher pitching rate = “Cleaner” 

○ Lower pitching rate = Esters

“Homebrew Yeast Pitching Rates.” Brew Your Own, byo.com/article/pitching-rates-yeast-techniques/. 



Biomass

● Getting the correct amount is important

○ Underpitching

■ Increased yeast characteristics 

but also flaws

○ Over Pitching

■ Reduce esters but also 

Autolysis

○ Changes in body, aromatics etc.  

Palmer, John. “Autolysis.” Autolysis - How to Brew, 2015, howtobrew.com/book/section-1/what-is-different-for-brewing-lager-beer/autolysis. 



Biomass

● Getting it right:

○ Manufacturer recommendations

○ Trial and error

■ SENSORY!

● Think about the flavor 

profile you are 

looking for 



Flocculation Rate… 
Yeast crashing out



Flocculation

● Flocculation is a two-step particle 
aggregation process in which a large 
number of small particles form a small 
number large flocs

○ Wild Yeast vs. Brewers Yeast

● Mettler-Toledo International Inc. all rights reserved. “Flocculation.” Theory and Background, 5 Aug. 2020, 
www.mt.com/us/en/home/applications/L1_AutoChem_Applications/L2_ParticleProcessing/Formulation_Flocculation.html. 

● “Attenuation and Flocculation.” Attenuation and Flocculation | White Labs, www.whitelabs.com/resources/attenuation-and-flocculation. 



Flocculation

● How much do you want?

○ Why it matters

■ Flavor

■ Clarity

■ Refermentation Potential

● Mettler-Toledo International Inc. all rights reserved. “Flocculation.” Theory and Background, 5 Aug. 2020, 
www.mt.com/us/en/home/applications/L1_AutoChem_Applications/L2_ParticleProcessing/Formulation_Flocculation.html. 

● “Attenuation and Flocculation.” Attenuation and Flocculation | White Labs, www.whitelabs.com/resources/attenuation-and-flocculation. 



Temperature Range… 
How low can you go? Or how high



Temperature Range- How low can you go? Or 
how high

● What is your equipment 

capable of?

● Keep within the good 

range



Temperature Range- How low can you go? Or 
how high

● Can produce good 

flavors
○ Esters (fruity), Phenolic

● Can Produce Bad Flavors
○ Fusel Alcohol, Phenolic, 

Vegetal



All this to say… Your yeast is kind 
of a big deal



OK, but… What about 
the white elephant in 

the room… 



Doesn’t the ethanol 
kill the bacteria?



Let’s Talk It Through!



First... 
What Do Other Industries Think?



Kamozawa , Aki, and H. Alexander Talbot. “Making Vinegar at Home.” Popular Science, 8 
Dec. 2008, www.popsci.com/diy/article/2008-12/making-vinegar-home/.*

Moustafa, Ahmad. “Salad Oil, Mayonnaise, and Salad Dressings.” Practical Handbook of 
Soybean Processing and Utilization, 1995, pp. 314–338., 
doi:10.1016/b978-0-935315-63-9.50022-x.**

● Vinegar 
○ 9-12% ideal range for 

production*,**

First... 
What Do Other Industries Think?



● Wine- Spoilage Organisms

○ 5.5-16% ABV

First... 
What Do Other Industries Think?



Yah, yah… But what about 
lactobacillus?



Still.. 
What Do Other Industries Think?



● Beer- 3-13%

○ Spoilage

AND

● Sour Beers- ABV 3-7%

Still.. 
What Do Other Industries Think?

Meringers International Craft Beer Awards 2016. 2016, 
www.meininger.de/sites/default/files/beerstyles_new.pdf . 





What they did and why

● Looked at ethanol tolerance is relation 

to LAB spoiling beer

● Goal- Help better predict when an LAB 

would spoil beer

○ Basically could they predict the 

spoilage based on traits



What they found...



What they found...

● LAB are spoilers 

○ More so that the gtf gene did not 

lead to more or an ability to spoil 

beer, they all can!



Strain Minimum Inhibitory 
Concentration

Minimum Bactericidal 
Concentration

Lactobacillus brevis 8-15 12-20

Lactobacillus casei 15 25

Lactobacillus delbrueckii 6-10 8-10

Lactobacillus fermentum 10-12 15-20

Lactobacillus hilgardii 12 20

Lactobacillus plantarum 12-20 20

Lactobacillus reuteri 10 15

Lactobacillus rhamnosus 12 20

Lacto Ethanol Tolerance



Luckily for us, bacteria 
are hearty little bugs



Thank you!



Questions?
Kyle Oliver

 kyle.oliver@boochcraft.com


