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“Hop creep” is the diastatic power of hops
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Some questions to address

• What are the sources of amylases driving hop creep?

• Do microbes play a role?

• Amylase-producing microbes on pellet hops

• Bacteria

• Fungi

• Does Humulus lupulus (hops) produce amylases?

• Understanding the source presents options for control



Spoiler Alert



Approach to explore impact of microbes

• Isolate microbes from hops in pure culture

• What types of microbes are found on pellet hops?

• Bacteria? Fungi?

• Do any produce amylases?

• Does adding the microbes to beer produce hop creep?



Agar plate inoculated with 0.1 g of Cascade pellet hops

~18 fungal colonies
after seven days at 30°C

60 mm dia. plate



Penicillium sp. Alternaria sp. 

Fungi isolated from pellet hops

Percent of fungus isolates

63% 37%

Azacca
Cascade
Centennial
Citra
Galaxy
Mosaic



Starch degrading fungi and bacteria

Clearing of iodine staining indicates starch degradation

Fungus ControlBacterium

8 of 40 fungi 1 of 28 bacteria
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Do bacteria and fungi drive hop creep?

• Add microbes to wort and beer

• Look for over attenuation and continued fermentation

• Extract consumption

• Alcohol production

• Controls with hops or no addition



Do bacteria and fungi drive hop creep?

• Add microbes to wort and beer

• Look for over attenuation and continued fermentation

• Extract consumption

• Alcohol production

• Controls with hops or no addition

No evidence that these microbes drive hop creep
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Spent bacterial and fungal media contained amylases!



Moldy pellet hops

60 mm dia. plate
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Search for endogenous hop amylases



Search for endogenous hop amylases

• Success seemed unlikely

• Starch metabolism not featured in hop physiology

• No published literature on hop amylases

• Questions before proceeding

• Is hop creep specific to hops?

• Non-specific effect of any plant material?



Negative control plant material

Aphananthe

Cannabis

Celtis

Chaetachme

Gironniera

Humulus

Lozanella

Parasponia

Pteroceltis

Trema

Cannabaceae Family



Diastatic power of Cannabis sativa flower
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No diastatic power of oregano herb



Cannabis sativa proteome includes 15 amylases



No H. lupulus genome or proteome annotation

• Text search for “amylase” not possible

• Use bioinformatics and Cannabis amylases to find 

similar genes in H. lupulus genome

Humulus lupulus AND amylase



Cannabis sativa amylases aligned to hop genome

Translated 
hop genes

C. sativa
amylase
proteins 



100

200

300
400
500
bp

𝛂 𝛃
Size

Standard

Hop amylase gene PCR amplicons

Amplicons match
expected ~200 bp
and ~400 bp sizes

Confirmed
by DNA
sequencing



27

Kiwi fruit





Take-home message

• Two sources of amylases identified

• Exogenous bacterial and fungal amylases

• Endogenous hop amylases

• Direct evidence of microbial involvement still lacking

• Transcription and expression of hop amylase genes not yet 

demonstrated

• Hop amylases potential targets for blocking hop creep
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