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Hops and beer quality 

• Bitterness 

• Aroma 

• (Skunking) 

• (Staling) 

• Antioxidants 

• Foam stability and lacing 

• (Gushing) 

• Anti-microbial 

• Health 

 







Hops and Bitterness 





 

Typical -acid composition (%) of selected hop varieties 

 

 

Variety              cohumulone             humulone      adhumulone 

Galena                       36                           51                      13 

Nugget                       22                           64                      14 

Wye Target                34                           51                      15 





 

Effect of mode of isomerization on yields (%) of cis and trans  

                                            isomers 

 

 

Means of isomerization                           cis                   trans 

wort boiling                                                68                     32 

aqueous alkali                                           55                     45 

MgO                                                           80                     20 





Time 

Intensity of flavor 



Cheesiness 



Hop aroma 



Aroma/Flavor Wheels 

Beer  Flavor wheel developed in 1970’s (right), followed by the Beer Aroma wheel in 2008. 





Varietal Characteristic of the grape 

(a) white grapes 

Chardonnay apple, pear, peach, apricot, lemon, lime, orange, 

tangerine, pineapple, banana, mango, guava, kiwi, 

acacia, hawthorn 

Muscat Terpine, coriander, peach, orange 

Riesling woodruff, rose petal, violet, apple, pear, peach, apricot,  

Sauvignon Blanc grass, weeds, lemon-grass, gooseberry, bell pepper, 

green olive, asparagus, capsicum, grapefruit, lime, 

melon, mineral, "catbox" 

(b) black grapes 

Cabernet Sauvignon black currant, blackberry, black cherry, bell pepper, 

asparagus (methoxy-pyrazine), green olive, ginger, 

green peppercorn, pimento 

Merlot currant, black cherry, plum, violet, rose, caramel, clove, 

bay leaf, green peppercorn, bell pepper, green olive 

Pinot Noir cherry, strawberry, raspberry, ripe tomato, violet, rose 

petal, sassafras, rosemary, cinnamon, caraway, 

peppermint, rhubarb, beet, oregano, green tomato, 

green tea, black olive 

Syrah black currant, blackberry, grass, black pepper, licorice, 

clove, thyme, bay leaf, sandalwood, cedar 

Zinfandel Jammy (raspberry, blackberry, boysenberry, cranberry, 

black cherry), briar, licorice, nettle, cinnamon, black 

pepper 



Hop  Aroma 

Bramling Cross Distinctive strong spicy/blackcurrant 

Brewers Gold Blackcurrant, fruity, spicy 

Cascade Flowery, citrus, grapefruit 

Chinook Spicy, piney, grapefruit 

Fuggle Delicate, minty, grassy slightly floral 

Hallertau  Mild and pleasant 

Hersbrucker Mild to semi-strong, pleasant and 

hoppy 

Millenium Mild, herbal 

Saaz Very mild with pleasant earthy hoppy 

notes 

Styrian Golding  Delicate, slightly spicy 

Tettnang Mild and pleasant, slightly spicy 

Willamette Mild and pleasant, slightly spicy; 

Delicate estery/blackcurrant/herbal 



Lexicon 





Skunking 





rho     tetra           hexa 



Hops and staling 



The trans isomers are more prone to degradation than are the cis isomers 

 

Reduced side-chain iso-α-acids do not give staling carbonyls 



Hops as antioxidants 



Hops and foam 





The trans isomers concentrate in foam to a greater extent than the  

cis isomers, with especial concentration of the trans isomers of isohumulone and 

isoadhumulone  







Hops and gushing 



Antimicrobial properties of hops 



Hops and health 





Pseudouridine 



Xanthohumol 



Hop preparations 

 

 

Whole hops 

 

 

Pellets (including pre-isomerized) 

 

 

Soluble extracts (resins, oils) 

 

 

Pre-isomerized extracts 

 

 

Reduced pre-isomerized extracts 

 
 

 

 

Mill, extrude 

 Liquid carbon dioxide 

catalyst 

hydrogen 

Kettle boil 

beer 



Is the price of hops fair? 
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