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Beer has been drunk for more than 8,000 years

Ever since, it has become a staple part of the diet 
in many cultures. 

And more besides…

mouthwash, enema, douche, applicant to wounds



Steeped in Steeped in enzymologyenzymology
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Country 1970 1980 1990 1995 1999 2004

Denmark 7.1 8.2 9.0 10.1 8.0 8.5

France 20.3 21.6 21.4 20.6 19.9 16.8

Germany 103.7 115.9 120.2 117.4 112.8 106.2

Ireland 5.0 6.1 6.4 7.4 8.6 5.2

Nether-
lands

8.7 15.7 20.0 23.1 24.5 23.8

UK 55.1 64.8 61.8 56.8 57.9 57.4

South
Africa

2.5 8.3 22.6 24.5 25.6 24.4

China 1.2 6.0 69.2 154.6 207.4 291.0

Japan 30.0 45.5 66.0 67.3 72.2 66.0

S Korea 0.9 5.8 13.0 17.6 14.9 20.2

Australia 15.5 19.5 19.4 17.9 17.3 17.6

Canada 15.8 21.6 22.6 22.8 23.0 23.1

US 158.0 227.8 238.9 233.7 236.5 233.2

Brazil 10.3 29.5 58.0 84.0 80.4 82.6

Mexico 14.4 27.3 39.7 44.5 57.3 68.5

WORLD 648.1 938.6 1,166.0 1,249.8 1,367.3 1,554.6

World Beer Volumes (million hectoliters)



Brand Volume (million hectoliters)

Budweiser and Bud Light 90.5

Skol 32.8

Corona 31.8

Snow 30.5

Brahma 25.0

Heineken 24.7

Coors and Coors Light 23.6

Miller Lite 21.6

Asahi Super Dry 17.5

Tsingtao 16.9

Yanjing 15.5

Jinxing 14.7

Polar 14.1

Busch 13.7

Harbin 13.7

Natural 13.3

Zhujiang 12.5

Antarctica 12.4

Carling Black Label 12.1

Carlsberg 11.7
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HapposhuHapposhu/Third category/Third category
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The The AtkinsonianAtkinsonian  viewview



MalternativesMalternatives
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Anal Anal retentivityretentivity

Wilhelm IV
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SolubilaseSolubilase

CarboxypeptidaseCarboxypeptidase
AcetylesteraseAcetylesterase
FeruloylFeruloyl esteraseesterase
ArabinofuranosidaseArabinofuranosidase
EndoEndo--xylanasexylanase



Endo-β1→3,1→4-glucanases



1.5

2

2.5

3

3.5

4

4.5

0 100 200 300 400 500

enzyme dosage [ml]

vi
sc

os
ity

 [m
Pa

 s
]

xylanase

glucanase

Glucanase plus
Xylanase



7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

8

0 100 200 300 400 500
enzyme dosage [ml]

ex
tra

ct
 y

ie
ld

 [°
Pl

at
o]

xylanase

glucanase

Xylanase plus glucanase



ProteinolysisProteinolysis

>42 >42 endoendo--peptidasespeptidases
CarboxypeptidasesCarboxypeptidases
inhibitorsinhibitors



Starch hydrolysisStarch hydrolysis

αα--amylasesamylases
ββ--amylasesamylases
Limit Limit dextrinasedextrinase

GlucoamylaseGlucoamylase
PullulanasePullulanase

http://www.ratebeer.com/BeerImages/31944.jpg
http://www.millerlite.com/


MaturationMaturation

AcetolactateAcetolactate decarboxylasedecarboxylase



sugar

Pyruvate    Oxobutyrate

Acetolactate     Acetohydroxy-
butyrate

Valine Isoleucine

Diacetyl

Pentanedione

ALDC

acetoin
ALDC= acetolactate

 
decarboxylase



Colloidal stabilizationColloidal stabilization

PapainPapain
ProlylProlyl endopeptidaseendopeptidase ((coeliaccoeliac potentialpotential?)?)



Flavor stabilityFlavor stability

LipoxygenaseLipoxygenase
Glucose Glucose oxidase/catalaseoxidase/catalase
PeroxidasePeroxidase
Superoxide dismutase/Superoxide dismutase/catalasecatalase



Hydrolysis of spent Hydrolysis of spent 
grainsgrains



Milling technologyMilling technology
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QualityQuality

ColorColor
FlavorFlavor
Flavor StabilityFlavor Stability
FoamFoam
Colloidal stabilityColloidal stability
Health and wholesomenessHealth and wholesomeness



Does the future holdDoes the future hold……

Mass production of alcoholic beverages Mass production of alcoholic beverages 
according to a new paradigm?according to a new paradigm?
““SlowSlow”” beer, produced traditionally?beer, produced traditionally?
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