The History and Chemistry of Brewing
• Malting
– Barley is moistened, sprouted

– Enzymes activated

– Hard starches/proteins converted to soluble starches

• Kilning

– Barleymalt is dried, then roasted to final doneness

• Milling
– Malt is cracked open, exposing endosperm

• Water Adjustment
– Add mineral salts to produce proper profile

– Adjust pH

• Mashing
– Warm water mixed with milled grain in mash tun

– Enzymes convert proteins/starches to simple sugars

– Temperature and time control sugars created

• Sparging
– Mash transferred to lauter tun with false bottom

– Sweet wort is run off into brew kettle

– Mash is rinsed with hot water

• Boil
– Wort is boiled for at least an hour

– Hops are added throughout boil
• Post-boil and Chilling
– Trub separation

– Wort chilled with heat exchanger

– Chilled wort aerated, transferred to fermenter

• Fermentation
– Yeast pitched in fermenter

– Yeast consume wort sugars

• Maturation
– Aging

– Filtering

– Packaging

– Carbonation
Flavor Components in Beer 

• Fermentation by-products

– Esters (fruity)

– Diacetyl (buttery, butterscotch)

– Phenols (clove, smoke, medicinal, plastic-like)

– Sour (lactic or acetic)

• Hop/Malt flavors

– Sweetness (residual malt sugars, lack of hops)

– Dimethyl Sulfide (cooked corn)

– Bitterness

– Malty Character (caramel, roast, nutty)

• Mouthfeel (sensations, not flavors)

– Alcohol (warming)

– Carbonation (fizzy, prickly)

– Body (viscosity, unfermented carbohydrate chains)

– Astringency (puckering)

• Mis-handling

– Oxidation (papery, cardboard, sherry-like)

– Skunky (light-struck)
