
How to grow your own sourdough starter, from scratch! 

Sourdough for Science: Measuring the activity of your starter microbial community 
 
What are we interested in knowing? How does flour type and geography affect the activity 
(metabolism) of the sourdough microbial community? 
 
Supplies: 
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❏ 1+ cup flour (per type of flour you want to test) 
❏ 1+ cup water (distilled or dechlorinated by letting the water sit, uncovered, overnight) 
❏ 1 half-pint wide mouth jar (something like these: https://www.target.com/p/ball-12ct-8oz-glass-

mason-jar-with-lid-and-band-regular-mouth/-/A-14898081) 
❏ 1 tablespoon measuring spoon 
❏ 1 plastic spoon (to mix and scoop starter) 
❏ 1 ruler (to measure the height of the starter) 
❏ 1 Sharpie marker 
❏ pH paper that measures 0.0-6.0 (to measure before feeding each day, for 15 days) 
❏ thermometer 
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Background: 
Before creating their starters, students can learn about sourdough with these resources: 

● Read about the Sourdough Project online: http://robdunnlab.com/projects/sourdough/ 
● Read our reading assignment : http://studentsdiscover.org/wp-content/uploads/Sourdough-reading-

assignment_illustrated.pdf  
● Read our blog posts: naturalscienceseducation.wordpress.com/2019/02/06/sourdough-for-science-part-1/ 
● Watch “Cooked” Season 1, Episode 3 “Air”, available on Netflix: 26:08 - 40:42 
● Watch instructional videos on YouTube: 

https://www.youtube.com/watch?v=rMVdrmigwZo&feature=youtu.be 
https://www.youtube.com/watch?v=dVZV5ysk6e4&feature=youtu.be  

● Watch our webinar: https://www.youtube.com/watch?v=9kXVCH9wic8  
 
Directions: 
 
1.    Add 2 tablespoons of rye flour to a jar. Label: “Rye Control.” 
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2.    Add 2 tablespoons of rye flour to another jar. Label: “Rye.” 
  
3.    Repeat step “2” with each flour you wish to test (make sure to clean measuring spoons well in 
between use.) 
  
Check point: Each jar should now have 2 tablespoons of one type of flour in it and be labeled 
with the date and the flour. You should have at least two jars—one that is labeled “Rye” and one 
that is labeled “Rye Control.” 
  
4.    Add 2 tablespoons of dechlorinated water to each jar. Mix each with a spoon until well 
combined. Make sure to clean mixing utensil well in between flour types. Consistency should be 
that of toothpaste or apple sauce. Can adjust flour and water amount slightly to achieve this. 
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5.    Use pH paper to determine pH of each mixture. Record on data sheet. 
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6.    Measure the height of the flour and water mixture in the jar. Record on data sheet. 
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7.    Smell the flour and water mixture. Record on data sheet (words could include: biscuity, no 
smell, sour, fruity, floral, rotten eggs, sewage.) 
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8.    Place napkin or cloth cover on jars (secure with bell jar lid ring or rubber band.) 
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Check point: You should have at least two jars with water and flour mixtures in them. Both 
should be labeled with the height of the mixture. Both should be covered. On your data sheet you 
should have recorded: date, radius of jar, height of flour and water mixture, pH, and aroma. 
  
9.    Place Rye (control) in a freezer and all other jars in a warm location out of direct sunlight. 
Record temperature of the area. Record your geographic address on the data sheet. 
  
10. After 24 hours, collect all jars that are at room temperature (not the control in the freezer). 
  
11. Measure and Record height of each sourdough starter (from the bottom of the jar, not from 
the change in the mark.) Remove cover and record aroma. Then mix starter. Measure pH. 
Check point: You should have all of your non-freezer jars out. They should all have height of 
starter recorded (pre-mixing), as well as aroma, pH (post-mixing), and other observations. 
  
12. Remove 1 tablespoon of the starter. This can be discarded or composted. 
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13. Add 1 tablespoon dechlorinated water and 1 tablespoon of the same flour that was used in 
that jar, mixing well. This is the ‘feeding’ step of making a sourdough starter. 
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14. Cover. Return to location where the jars were stored previously. 
  
15. Repeat feeding (steps 10-14) every 24 hours for ten days. By the tenth day, the starter should 
be doubling in size every 24 hours, bubbling, and smelling sour, but not unpleasant. *If the 
sourdough starter is not doubling yet, you may need to continue for up to four more days.* 
  
17. Once the rye starter is doubling in size every day--with clear bubbles forming along the sides 
of the jar-- it is an ‘active starter.’ Compare your active starter with the rye flour and water that 
has been in the freezer. The freezer prevents the growth of yeast and lactic acid bacteria. This 
freezer starter is your control. 
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18. Once the starters doubles in height every day, it can be used for making sourdough bread or 
stored and fed every two weeks.  
Notes: A mature starter may rise and then fall, or produce a liquid layer of alcohol, if it runs out 
of food. These are signs that your starter is healthy, hungry, and ready to be fed twice a day. 
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If the sourdough starter does not bubble, if it appears fuzzy or multi-colored, or does not smell 
pleasant, we suggest discarding it and starting the process from step one. 
  
19. Upload data to our website: https://scistarter.org/sourdough-for-science  
 
20. Congratulate yourself on helping us uncover some of the mysteries of sourdough! 
  
What to expect: As you create a starter by adding water to flour over a few days your starters 
will become more acidic, more bubbly, and smelling more sour, fruity, and floral as the 
community of lactic acid bacteria and yeast grow in abundance. 
  
What’s happening (the science behind the starter)? 
In your flour and water many species of microorganisms exist at relatively low numbers. Two 
groups of microorganisms are particularly good at living in this environment: lactic acid bacteria 
and yeast (fungi). The yeast start to break down some of the sugars in the flour and produce 
ethanol and carbon dioxide in the process. The ethanol will start to inhibit the growth of other, 
rot-associated microorganisms (like those that cause mildew on fruit). The lactic acid bacteria are 
also breaking down some of the sugars in the flour and producing acids such lactic acid (the 
same bacteria that make yogurt tart) and acetic acid (vinegar) as well as some ethanol and carbon 
dioxide. These organic acids bring down the pH of the starter, further inhibiting other 
microorganisms from growing in it. When you ‘feed’ the starter, you are increasing the pH by 
diluting the acids, and you are adding in new sources of proteins and sugars for the growing 
abundance of lactic acid bacteria and yeast. Once there are enough lactic acid bacteria and yeast, 
the starter can be combined with more flour and water to bake a bread. The yeast leaven (or rise) 
the dough as they produce carbon dioxide.  Different flours will produce different sourdough 
starters based on what microorganisms were in the flour and what nutrients are in the different 
flours. You are helping us gain information on how fast sourdough starters can form across the 
country and how flour type might influence this (if you choose to use an another flour rather than 
just Rye.)  
 
 
 
 
 
 
 
 
The scientists and teachers involved in this activity: 
Anne A. Madden, Ph.D.   Jessie Francese  Shannon Hardy 
Erin A. McKenney, Ph.D.   Remi Wingo   April Shoemaker 
Lea Shell, M.A.    Kristen Kemp 
 
 
Teachers who assisted with early stage concepts: 
Amy Byron, M.S.   
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Data Sheet - The Sourdough Project   

Flour Type  
(and brand):  

 
Control
? Y/N Radius of jar?  

GPS  
coordinates: 

Day Date Height 
(cm) 

before 
mixing 

Temp (℃) Aroma pH  
(after 

mixing, 
before 

feeding) 

Other observations 
 (i.e., color, presence of liquid, etc.) 

(start day) 0         N/A 

1           

2           

3           

4           

5           

6           

7           

8           

9           

10       

11       

12       

13       

14       
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POSSIBLE EXTENSIONS: 
Baking Bread Extension: New Year, New Bread is another citizen science activity, now online! 
Compare the microbial community of a sourdough starter with just the starting microbial 
community in flour and water by making bread with the rye starter and the rye starter that was 
kept in the freezer. Use any available recipe for sourdough (example: Lea Shell’s Sourdough 
Recipe, used in the New Year, New Bread activity). Note how the dough rises, or doesn’t rise. 
Note flavor and aroma differences. 
 
Flour Type Extension: Test the effect of flour type on sourdough starter activity. Follow the 
procedure, but using extra jars each with a different flour type (Millet, Wheat, etc.) Fill out a data 
sheet for each flour. 
 
Data Visualization Extension: Plot your data to compare dynamics over time. 
 
Calculations extension: 
You can calculate the change in volume of the starter, not just change in height. Use this 
formula: Calculate approximate volume (=pi*radius of jar^2*height of total starter). On what day 
did the volume start to double?  
 

 
 
Experimental optimization extension: 
Help us determine how small a sourdough starter can be to still form: Using the ratios we have 
provided, trying making mini and micro starters (¼ c. flour? 1 tablespoon flour?) Compare your 
results with the protocol we have provided. What size makes the fastest sourdough starter as 
measured by the fewest days to get a starter that is doubling in size? You can modify the 
container to be appropriate for smaller sizes- perhaps small plastic water cups. Email us your 
findings! 


