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If you’re drinking a commercially made beer or whiskey, you 
can be confident that the starches used to produce your beverage 
were broken down by malting before reaching your glass. But this 
isn’t the only way to saccharify a grain.

In sake production, for instance, another microorganism, the 
koji mold, breaks down the starch in rice both before and dur-
ing the yeast fermentation. And in the traditional way of pre-
paring chicha, a South American drink made from fermented 
corn, the brewers chew the grains and contribute their salivary 
enzymes to the saccharification process. Unlike malting and koji, 
this method has proven difficult to industrialize.

Hops
Most fermented beverages are made from one thing—wine from 
grapes, hard cider from apples, sake from rice, and so on. Why, 
then, can’t we leave well enough alone with barley in beer? Why 
add hops?

It’s important to recognize that hops haven’t always been part 
of beer. Their addition seems to have begun about twelve hun-
dred years ago, and they didn’t become a staple until the seven-
teenth century. We’ve been drinking beer for thousands of years 
longer than that.

However, throughout that whole history of beer drinking, peo-
ple have been flavoring their fermented barley malt with some-
thing, be it honey, fruit, or spices. Medieval European beer was 
flavored with gruit, a mixture of cold-weather herbs that one 
might also find in gin. Sahti, beer’s distinctive Finnish cousin, is 
still flavored with juniper berries today.

These various traditional ingredients have often been added 
because of medicinal properties they were believed to possess, but 
regardless of their efficacy they have always served to improve the 
drink’s taste. Fermented malt is like dried pasta: heavenly with 
the right complements but not great on its own.
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BOILING

Hops are added. The whole 
mixture is boiled to 

sterilize it, which also 
extracts the hop flavor.

HOPS
S.  CEREVISIAE

DRYING
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FERMENTING

Yeast is added. It converts 
the sugar into ethanol and 

carbon dioxide, and its 
other biological processes 
produce flavors detectable 

in the final product.
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MASHING

The malted grains are 
crushed (“milled”) and 
mixed with water, where 

those enzymes go to work.

2
MALTING

The grains are sprouted, causing 
them to produce enzymes that 
break their starches down into 

fermentable sugars. They’re then 
dried (“kilned”) to prevent 

further germination.
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Whether hopped beer tastes better than gruitbier is a matter 
of personal preference, but hops came to predominate because 
of their effectiveness as a preservative. Hops are a source of fairly 
potent antimicrobial chemicals that are easily extracted in eth-
anol. Two of them, humulone and lupulone, actually get their 
names from the hop plant, which is called Humulus lupulus in 
scientific parlance.

That natural preservation translated into a significantly longer 
shelf life for the medievals’ beer, which didn’t have the benefit of 
modern pasteurization and bottling techniques. Since then hops 
have become a part of the tradition and canon of beer.

We could absolutely make un-hopped beer today without fear 
of spoilage. A handful of producers have begun that very exper-
iment, although they generally replace the hops with gruit or 
some other flavoring used in pre-hops recipes. After all, brew-
ers have been flavoring their fermented barley for six thousand 
years. Why stop now?

Carbonation and Bottle Fermentation
Carbon dioxide gas gets into your glass or bottle in one of two 
ways. If you’ve read the section on yeast fermentation, this might 
seem strange.I CO2 is a product of fermentation—shouldn’t that 
be an adequate source of carbon dioxide in your final beverage? 
Actually, the carbonation in your glass of bubbly isn’t even from 
the initial fermentation. What happened to it?

In short, it escaped. Not in the jailbreak sense, either—the 
brewer almost certainly allowed it to.

Fermentation produces a lot of gas, and, particularly for large 
operations, it’s often not practical to try to retain that CO2. Add-
ing to the difficulty of preserving the original carbon dioxide gas 
is the fact that fermentation also produces a lot of heat, and gases 
don’t like to stay dissolved in hot liquids. Imagine heating a pot 
of ginger ale on your stove and trying to keep it from going flat—
doesn’t sound so easy, does it?
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