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Quote 
“I have come to believe that food is history of the deepest kind. 
Everything we eat tells a tale of ingenuity and creation, domination and 
injustice-and does so more vividly than any other artifact, any other 
medium.”   ― Robin Sloan, Sourdough 

Background 
Humans have a long history of baking bread. In fact, bread has played an 
important role in human cultures and histories all over the world. The bread we 
eat and buy from the store today is typically made with commercial yeast, 
which was developed in the 1860s. But before that, all bread was made with 
sourdough starter. Instead of adding a packet of dried yeast, bakers would mix 
flour and water together – and then leave that sticky glob out, to be colonized 
by wild bacteria and yeast from the environment.  The earliest known 
sourdough bread was found in Egypt, and was baked over 10,000 years ago – 
which is incredible, considering that microorganisms weren’t even discovered 
until the 1660s! So how did humans bake bread for thousands of years, without 
knowing about the bacteria and yeasts that truly “make” bread? 
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Key terms 
 
Sourdough – bread that is 
naturally leavened with wild 
bacteria and yeast. 
 
Microorganisms – living, 
often single-celled, that are 
only visible under a 
microscope - too small to see 
with the naked eye. (Include 
both bacteria and yeasts.) 
 
Bacteria - living, but without 
a nucleus, and generally 
unicellular -Prokaryote. 
 
Yeast - living, a member of 
the Kingdom of Fungi, have 
a nucleus, and thus eukaryote 
like animal, plant, and 
protista kingdoms. 
 
Succession is how a 
biological community 
changes over time. Primary 
succession is when the first 
species, in this case bacteria 
and yeast, colonize a 
previously lifeless habitat. 
 
A climax community is the 
final stage of succession, the 
starter ecosystem can live for 
centuries remaining relatively 
unchanged until destroyed by 
an event such as human 
interference - like baking. 
 

Microbiology 

The first sourdough starter was probably created completely by accident, 
possibly by leaving a bowl of porridge out. Bacteria and yeast would have 
settled from the air into the porridge, and started to digest the sugars and starch 
from the grain to produce different products of fermentation: vitamins, acid, 
and carbon dioxide. Bacteria and yeast both digest sugar and starch, but 
produce different fermentation products. Bacteria make acids, which prevent 
the growth of other (food-spoiling) microorganisms that are not acid-tolerant. 
Yeast produce carbon dioxide, which similarly prevents the growth of other 
microorganisms that require oxygen to live. Together, the bacteria and yeasts 
that colonize the sourdough starter early create compounds that (1) change their 
environment and (2) prevent harmful microorganisms from moving in. Both of 
these actions push the succession process forward toward a mature climax 
community.  

Along the way, some types of bacteria and yeast might compete for the same 
resources. When this happens, one type of microorganism typically 
outcompetes the other, which is why we only find one or the other in the 
mature sourdough starter’s climax community.  

When starters are not fed for a long time, the bacteria and yeast use up all of 
the sugar and starch from the flour. When this happens, the yeast switch to a 
different digestive process: instead of fermenting sugar and starch to make 
carbon dioxide, they ferment acetic acid (made by bacteria) to produce alcohol. 
This alternate digestion strategy is not ideal, which is why you only see or 
smell alcohol in “hungry” starters. 
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Mechanics of baking 

Back to the first sourdough starter… Whoever 
found that old bowl of porridge might have tasted 
it. The acids would give it a sour taste (hence, the 
name “sourdough”) and the carbon dioxide might 
have made it a little fizzy – NOT your typical 
porridge. Whoever tasted it probably would have 
thrown it into the fire to burn, as garbage. The heat 
from the fire would have baked the fermented 
porridge (the first bread dough), causing a crust to 
form on the outside. That crust would have trapped 
the carbon dioxide bubbles inside, even as the heat 
from the fire caused the air bubbles to expand, 
causing the loaf of bread to rise. The heat 
eventually kills the bacteria and yeast, leaving 
behind the vitamins, acid, and air pockets filled 
with flavor. 

That first loaf of bread might have been a mistake, but it’s not surprising that humans continued to make sourdough bread! 
The vitamins and aromatic compounds that make bread so tasty, are also highly nutritious; and the acids that give 
sourdough its characteristic sour flavor, also keep the bread from getting moldy as quickly as store-bought breads do. In 
addition to the sour “tang”, the yeasts also produce a lot of other flavors – not all sourdough breads are super-sour. 
Sourdough and modern, store-bought breads even grow differently when you make them: commercial (“rapid rise”) yeast 
is really good at digesting sugar to produce a lot of carbon dioxide, quickly. In contrast, all of the different types of 
bacteria and yeasts that live in sourdough starter produce different compounds (in addition to carbon dioxide). These 
different compounds make sourdough bread more flavorful and nutritious – and last longer!  
 

Sourdough for science 
Surprisingly, for all the work that has gone into commercial bread production, we know almost nothing about the 
microbes associated with traditional sourdoughs. Here’s where you come in: you can help us study sourdough as a citizen 
scientist. Citizen science doesn’t require any formal education (like a college degree) – just an interest in exploring the 
world around you. By growing your own starters in the classroom and taking a few simple measurements, you can help 
add to what we know about bread! 


