
 

Kettle Souring with Lactobacillus 
 

What is Kettle Souring? 
Kettle souring is a non-intrusive method of producing a sour beer without having the issue of 
secondary fermentation or contamination within the brewery. Kettle souring achieves this by 
souring the wort before a final boil is performed, killing all of the souring organisms used. 

To kettle sour a beer, you’ll need a culture of Lactobacillus and one of the following souring 
vessels: 

● A completely airtight brew house (uncommon) 
● A brew house fitted with a CO2 purging system 
● A fermentor 

Kettle souring can be broken down into 3 steps: 
1. Wort production and first boil 
2. Lactobacillus fermentation 
3. Second boil 

1.  Wort production and first boil 
The first step of kettle souring is to mash, lauter, and sparge the same way you would for all 
other styles of beer. Once all of your wort has entered the boil kettle you can begin to Kettle 
Sour process. 

Once in the boil kettle you have two options. The first is to boil the wort vigorously for 4-5 
minutes killing all native microbes commonly found in wort. The second option is to perform a 
"no boil" souring where you preserve the native organisms found within the malt. For a cleaner 
and more consistent product we recommend boiling your wort. For a more complex and wild 
beer you can perform the "no boil" method, but the chance of an unpalatable contamination 
occurring is greater.  

Note: Do not add hops at this stage, Lactobacillus is inhibited by the alpha acids in hops. 

2.  Lactobacillus fermentation 
After choosing your boil regime you will then need to cool your wort down to a temperature that 
will optimise fermentation by Lactobacillus. We recommend fermenting at 45°C (113°F). This 
temperature can be reduced when using blends including Lactobacillus plantarum, which can 
sour quickly at lower temperatures.  

 



 

Cool the wort to the fermentation temperature using the brewhouse heat exchanger. Although 
this will contaminate the heat exchanger, it can be re-sterilized during the second boil. 

Lactobacillus prefers a temperature between 35-45°C (95-113°F), so it is possible to ferment at 
lower temperatures than recommended, but the souring will take longer and the chance for 
contamination will increase. With a blend containing Lactobacillus plantarum (which sours 
effectively at 35ºC), such as our Lactobacillus Blend, the temperature can be left to drop 
naturally to 35ºC.  

Once cooled to the desired temperature you will need to depressurize and pitch Lactobacillus 
into your wort. When pitching your Lactobacillus it is important to minimize the amount of 
splashing and oxygenation of the wort. Oxygen will a) inhibit the fermentation of Lactobacillus 
and b) promote the growth of aerobic contaminants.  

Based on your chosen souring vessel we recommend the following: 

An airtight brewhouse:  If you choose the boil method, you can add your Lactobacillus to 
the cooled wort right away. If choosing the "no boil" method, we recommend bubbling 
CO2 through the bottom-most inlet for 4-5 minutes to reduce the amount  of dissolved O2 
in the wort before adding your culture. If using this method make sure to vent the tank 
into a bucket of water or other airlock commonly used for fermentation to prevent the 
accumulation of pressure within the tank. 

OR 

A brewhouse fitted with a CO2 purging system:  If using this system, you will need to 
constantly bubble a small amount of CO2 through the wort to prevent oxygenation. Attach 
a gas line to the bottom-most valve of the kettle and slowly feed in CO2. When you see a 
small amount of CO2 bubbling through the liquid than you have reached the appropriate 
flow rate (the PSI required to achieve this will be different for every brewhouse). Pitch 
Lactobacillus and keep bubbling CO2 through the wort until Lactobacillus fermentation is 
complete.  

OR 

 A fermentor:  We recommend adding your Lactobacillus to the fermentor before 
transferring the wort from the kettle. Once the wort is in the tank, bubble CO2 through the 
wort for 4-5 minutes to remove any O2 from the vessel. Make sure to vent the fermentor 
just like you would with a standard fermentor. 

Regardless of your chosen apparatus, allow for the Lactobacillus fermentation to occur until the 
desired pH is reached. This will take 24-72 hours, depending on your fermentation temperature 



 

and pitching rate. The higher the fermentation temperature and the more cells you pitch, the 
faster the wort will sour.  

Use a pH meter or litmus strips to monitor the changing pH of the wort. Souring is complete 
when a pH of 3.7-3.2 (depending on sourness preference) is achieved. Organisms that can be 
harmful to humans can grow in wort, so we do not recommend tasting the wort to gauge 
sourness, especially if using the no-boil method. 

Once the desired level of sourness is achieved, proceed to the second boil. 

3.  Second Boil 
Boiling the wort after souring will kill all of the Lactobacillus in the wort, allowing you to handle 
the beer just like you would any other. For best results, start the second boil as soon as your 
fermentation is complete, and do not delay the second boil more than 12 hours. 

Transfer the wort back into the kettle if using the fermentor option. Boil the wort for the desired 
amount of time while adding hops, and any additional ingredients you choose. We recommend 
vigorously boiling for at least 15 minutes to kill all of the Lactobacillus present in the wort.  

If using the CO2 purging system, make sure that all parts of the system are exposed to boiling 
wort for at least 15 minutes to sanitize them. Make sure carbonation stones are either shut off or 
have a very small stream of CO2 running through them to prevent back feeding. Make sure the 
cooling portion of the heat exchanger is not turned on and that the exit port for the cooling is 
open to allow for the expanding water adjacent to the hot wort to leave. 

Upon completion of the second boil, cool the wort and pitch yeast as you would normally. 

 

Other Recommendations: 
Pre-acidifying the wort with Lactic Acid 

We recommend pre-acidifying the wort before with lactic acid to a pH of 4.5 ±0.1, especially if 
you have chosen to perform the "no boil" method. There are two reasons for this:  

1. Microbial safety. Most organisms that are harmful to humans are inhibited in wort that is at 
or below a pH of 4.5. The no boil method will increase your chance of contamination 
which can be reduced if pre-acidification occurs.  

2. Head retention. Lactobacillus  is known for producing enzyme called “proteases” which 
break down proteins that make up the foam of the beer. The production of proteases is 
inhibited at lower pH's. Pre-acidification of the wort therefore produces a beer with a 
more integral foam, body and mouthfeel.  

Cold Sparging (only useful is using the "no boil" method) 



 

If using the no-boil method, sparging with cold water can be used to help lower the temperature 
of the collected wort, saving production time. Cold water can be used solely, or can be 
introduced any time during the sparge. The amounts of hot/cold water will fluctuate depending 
on brewhouse design and batch size, but a good start is to start sparging with 10-15°C (50-60°F) 
water halfway through your sparge. 

If you a) require a faster turnaround of product, b) do not need high extraction efficiencies, 
and/or c) do not possess the ability to forcibly cool your wort, then cold sparging can be a useful 
technique. 

 

Common Questions: 

Can I reuse my Lactobacillus culture? 
Absolutely!  To do so you simply crop/harvest the Lactobacillus from the bottom of the kettle 
souring tank before the second boil. To increase the amount of Lactobacillus harvested, allow 
for the bacteria to settle by stopping all CO2 flow through the vessel. We recommend doing this 
for 4-6 hours prior to harvesting.  This is typically easier to do when using a fermentor than with a 
boil kettle. Store the harvested Lactobacillus in a pressurizable vessel (e.g. a keg) purged with 
CO2 prior to filling. Once cropped, refrigerate the culture for up to 2 weeks. 



 

How do I clean a fermentor used for Lactobacillus fermentation? 
To clean a tank containing Lactobacillus we recommend first washing the tank with a hot caustic 
solution, recirculating for at least 20 minutes or until all physical material is removed from the 
tank. Then, drain the tank and rinse with hot water and begin to rinse and recirculate an 
acid-based cleaner for 15 minutes. Rinse the tank with hot water and begin to recirculate with a 
microbial sanitizer following the manufacturer's instructions. We recommend using either 
peracetic acid or chlorine dioxide.  

Are there any downsides to souring at lower temperatures? 
Yes. At 45°C, Lactobacillus is active, but many spoilage organisms are inhibited. The most 
notable of these inhibited organisms is Clostridium which can produce a vomit/rancid milk 
flavour in the beer. For this reason we recommend holding the temperature at 45°C. 

If I want to use the no-boil method is there anything I can do to decrease the chance of 
contamination? 
A widely proven technique to reduce bacterial contamination is to decrease the pH of the wort 
to a pH of 4.5 or lower. At low pH, most spoilage organisms are inhibited. We recommend using 
lactic acid to reduce the pH to match the flavour profile of the beer. If lactic acid is not available, 
phosphoric acid can be used instead, however this may affect the flavour of the beer. 

I don’t have a way to cool my wort to the desired temperature once it’s in the kettle. Can I 
pitch Lactobacillus at higher temperatures? 

Lactobacillus is inhibited above 50°C, and can be killed by temperatures warmer than 55°C. We 
do not recommend pitching at temperatures above 50°C, One solution to this problem is to 
switch to cold water halfway through your sparge, and not boil the wort afterwards. This will 
produce a cooled wort within the desired temperature range required for Lactobacillus 
fermentation. However, because not boiling the wort poses a contamination risk, we recommend 
pre-acidifying the wort (see above). 

How long should I boil my wort after souring? 
Boil the wort for a minimum of 15 minutes to ensure that all of the Lactobacillus has been killed 
off. However, longer boil times may be desirable, depending on the style of beer.  


