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1. ɫʐʗɿʅɻ ɩɻʍɻɾʖɾʙʏ
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σȢ    ɜʀʑʎʅɾʉʖʎʚɻ-ɫʑʁʙʐʂʎʂ

2Ȣ    ɩɻʍʋʑʎʚɻʎʂoff flavour



ɩɻʍɻʎʆʀʑʙ ʁʞʃʋʑ
ü ɰˏ˄ʹ ˁˊʽʻʰˊʽˇˏ

ü ɿʶˊˈ

ü ɽˎˁʾˋˁˇˌ

ɾˉˏˊʰ

ü ɾʰʴʽʱ
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ɣɻʐʂɾʋʍʚʀʏ ʈʌʞʍɻʏ

Ale Saccharomyces cerevisiae
- ɮ˒ˊˇʸˏ˃˖ˍʶˌ ό 15-23 ɘ/ύ
- ɾʽˁˊˈ ʵʽʱˋˍʹ˃ʰ ˃ʶˍʰʸˏ˃˖ˋʹˌ

Lager Saccharomyces uvarum (carlsbergensis)
- ɰˎʻˇʸˏ˃˖ˍʶˌ (6-15 ɘC)
- ɾʶʴʱ˂ˇ ʵʽʱˋˍʹ˃ʰ ˃ʶˍʰʸˏ˃˖ˋʹˌ

Lambic
- ˒ˎˋʽˁʺ  ʺ ʰˎʻˈˊ˃ʹˍʹ ʸˏ˃˖ˋʹ
- ʸˎ˃˗˄ˇ˄ˍʰʽ ˋʶ ʰ˄ˇʽ˔ˍʱ ʵˇ˔ʶʾʰ ˃ʶ ʸˎ˃ˇ˃ˏˁʹˍʶˌ ˍˇˎ 
ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ˔˖ˊʾˌ ˉˊˇˋʻʺˁʹ ˃ʰʴʽʱˌ
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ɛʑʉʋʌʋʚʂʎʂ ʆʍʅʃɻʍʅʋʞ

ɲɹɮɰʄʁʋɶ

ɰɽɮʅʆɶʅɶ

ʀɶʄɮɿʅɶ

Åɳ˄ʶˊʴˇˉˇʾʹˋʹ ʶ˄ʸˏ˃˖˄
Åɮ˄ʰˉ˄ˇʺ ˁˊʽʻʰˊʽˇˏ
Åʆˊˇ˒ˇʵˈˍʹˋʹ ˄ʶˊˈκʁ2 

ʅʆɮɲɹʁ ɮɿɮʃʆʇʀɶʅ
ɲʹ˃ʽˇˎˊʴʾʰ ˊʽʸʽʵʾˇˎ κ ʲ˂ʰˋˍʽʵʾˇˎ

ʅʆɮɲɹʁ ʅʋɶɾɮʆɹʅɾʁʇ ɳɿɵʇɾʍɿ
ɮˉˇʽˁˇʵˇ˃ˇˏ˄ ʱ˃ˎ˂ˇΣ ˉˊ˖ˍʶʾ˄ʶˌΣ 
ʹ˃ʽˁˎˍˍʰˊʾ˄ʶˌΣ ˒˖ˋ˒ˇˊʽˁˇˏˌ ʶˋˍʷˊʶˌ

ʀɶʄɮɿʅɶ
45-65 ɘ/

ɾʶʾ˖ˋʹ ˎʴˊʰˋʾʰˌ
40-45%     12-14%

ʊʄʇʀɶ
65-85 ɘC

ʆʶ˂ʽˁʺ ˎʴˊʰˋʾʰ
12-14%      3-4,5%
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ɝʅɻɿʅʆɻʎʚɻ ʁʑʃʋʌʋʚʂʎʂʏ
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ɲʇʀʎʂ
Åɾʶʾ˖ˋʹ ˃ʶʴʷʻˇˎˌ ˁˈˁˁˇˎ ʲˏ˄ʹˌ

Åɮˏ˅ʹˋʹ ʶˉʽ˒ʱ˄ʶʽʰˌ ʲˏ˄ʹˌ-˄ʶˊˇˏκ ʵˊʱˋʹ ʶ˄ʸˏ˃˖˄

Åɾʽˁˊˈˌ ʲʰʻ˃ˈˌ ʱ˂ʶˋʹˌ ˂ʶˉˏˊ˖˄ ό ʵʶ˄ ˉʰˊʱʴˇ˄ˍʰʽ 
off flavors)

Åɾʶʴʱ˂ˇˌ ʲʰʻ˃ˈˌ ʱ˂ʶˋʹˌ ʶ˄ʵˇˋˉʶˊ˃ʾˇˎ 

ˉˊʽ˄ ˃ʶˍʱ
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ɞʆʔʞʇʅʎʂ 

Åɾˇˏ˂ʽʰˋ˃ʰ ʰ˂ʶˋ˃ʷ˄ʹˌ ʲˏ˄ʹˌ ˋʶ ˁʰˍʱ˂˂ʹ˂ʹ 
ʻʶˊ˃ˇˁˊʰˋʾʰ ό50-70ύ  ɘC

Åʇʵˊˈ˂ˎˋʹ ʰ˃ˏ˂ˇˎ ʰˉˈ ˍʰ ʷ˄ʸˎ˃ʰ ˍʹˌ ʲˏ˄ʹˌ 
όʰ˃ˎ˂ˈ˂ˎˋʹύ

Åɮˉˇʽˁˇʵˈ˃ʹˋʹ ˉˊ˖ˍʶʽ˄˗˄ ˉʰˊʰʴ˖ʴʺ ʰʸ˖ˍˇˏ˔˖˄ 
ˋˎˋˍʰˍʽˁ˗˄ όˉˊ˖ˍʶʱˋʶˌΣ ˉˊ˖ˍʶˈ˂ˎˋʹύ

Åʃʰˊʰʴ˖ʴʺ ʲˎ˄ˇʴ˂ʶˏˁˇˎˌ

Åɲʽʺʻʹˋʹ

Åɸʶˊ˃ˇˁˊʰˋʾʰ
ÅpH 5,2-5,6
Åɲʽʱˊˁʶʽʰ ʵʽʰˋʽˁʰˋʾʰˌ

ɵɳɽɮʆɹɿʁʃʁɹɶʅɶɲɹɮɽʇʆʁʃʁɹɶʅɶʅɮɼʋɮʄʁʃʁɹɶʅɶ
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ɛʍɻʎʈʝʏ
Åʃˊˇˋʻʺˁʹ ˂ˎˁʾˋˁ˖˄ όˉʽˁˊʱʵʰΣ ʱˊ˖˃ʰύ 

Åɼʰˍʰˋˍˊˇ˒ʺ ʶ˄ʸˏ˃˖˄

Åʅ˔ʹ˃ʰˍʽˋ˃ˈˌ ˁʰʽ ʰˉˇ˃ʱˁˊˎ˄ˋʹ ˉˊ˖ˍʶʿ˄˗˄

Åʅ˔ʹ˃ʰˍʽˋ˃ˈˌ ˔ˊ˖ˋˍʽˁ˗˄ όʰ˄ˍʾʵˊʰˋʹ Maillard)

Åɮˉˇ˃ʱˁˊˎ˄ˋʹ ˃ʹ ʶˉʽʻˎ˃ʹˍ˗˄ ˇˎˋʽ˗˄ 

Åɳ˅ʱˍ˃ʽˋʹ ˄ʶˊˇˏ-ˋˎ˃ˉˏˁ˄˖ˋʹ ʲˎ˄ˇʴ˂ʶˏˁˇˎˌ                       
όʶˉʽʻˎ˃ʹˍʱ Plato)
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ɰʞʊʂ-ɟʞʈʖʎʂ
Åʄˏʻ˃ʽˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˕ˏ˅ʹˌ ʴʽʰ ˍʹ ʸˏ˃˖ˋʹ
Åʃˊˇˋʻʺˁʹ ˇ˅ˎʴˈ˄ˇˎ ˋˍˇ ʸˎʻˇʴ˂ʶˏˁˇˌ

ʴ˂ˎˁˈʸʹ
ʃˎˊˇˋˍʰ˒ˎ˂ʽˁˈ 

ˇ˅ˏ
ɮʽʻʰ˄ˈ˂ʹ ҌCO2

Åɮ˄ʰʶˊˇʲʽˁʺ ʰ˄ʰˉ˄ˇʺ ˁˎˍˍʱˊ˖˄ ˃ʰʴʽʱˌ

Åɱ˂ˎˁˈ˂ˎˋʹ όʵʽʱˋˉʰˋʹ ʴ˂ˎˁˈʸʹˌύ 

Åʃʰˊʰʴ˖ʴʺ ɮ˂ˁˇˈ˂ʹˌ ˁʰʽ ʵʽˇ˅ʶʽʵʾˇˎ ˍˇˎ ʱ˄ʻˊʰˁʰ
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ɱʍʚʈɻʉʎʂ-ɞʈʒʅʗʇʖʎʂ

Åɮˉˇ˃ʱˁˊˎ˄ˋʹ ˕ˎ˔ˊˇˏ ʽʸʺ˃ʰˍˇˌ ʰˉˍʺ˄  ζˉˊʱˋʽ˄ʹη 
˃ˉˏˊʰΣ ˖ˊʾ˃ʰ˄ˋʹ ˋʶ ˔ʰ˃ʹ˂ʺ ʻʶˊ˃ˇˁˊʰˋʾʰΦ

Åɳ˃˒ʽʱ˂˖ˋʹ ˃ˉˏˊʰˌ, ˒ ʽʱ˂ʶˌʺ̡ ʰˊʷ˂ʽʰ όkegs)
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ɬʅ ʀʚʉɻʅ off flavour ;
Å ɮ˄ʶˉʽʻˏ˃ʹˍʶˌ ʴʶˏˋʶʽˌ ʺ ʰˊ˗˃ʰˍʰ

Å ʃʰˊʱʴˇ˄ˍʰʽ ˋʶ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʸˎʻˇˉˇʾʹˋʹˌ

× Diacetyl-ɲʽʰˁʶˍˏ˂ʽˇ

× Dimethyl sulfide-ɲʽ˃ʷʻˎ˂ˇ ˋˇˎ˂˒˂ʾʵʽˇ

× Acetaldehyde-ɮˁʶˍʰ˂ʵʶˏʵʹ

× Isoamylacetate-ʁ˅ʽˁˈˌ ʽˋˇʰ˃ˎ˂ʶˋˍʷˊʰˌ

× Butyric acid-ɰˇˎˍˎˊʽˁˈ ʁ˅ ˏ

× Geraniol-ɱʶˊʰ˄ʽˈ˂ʹ

ʆʰ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˈ˂ˇʽ Τ

2
0

1
7

  -
5
ʹ
ʊ
ʁ
ɹ
ʆ
ɶ
ʆ
ɹ
ɼ
ɶ
 
ɶ
ɾ
ɳ
ʄ
ɹ
ɲ
ɮ
 
 
ʋ
ɶ
ɾ
ɳ
ɹ
ɮ
ʅ
 
 

2
0

1
7



Diacetyl
X́ ˃ʽˁˈˌ ʆˏˉˇˌΥ C4H6O2

ɯˊ˖˃ʰΥ ʲˇˏˍˎˊˇΣ ˁʰˊʰ˃ʷ˂ʰΣ ˉˇˉ-ˁˇˊ˄

ʅˎʴˁʶ˄ˍˊ˗ˋʶʽˌΥ 8-600 g˃/L

ʂˊʽʰ ʰ˄ˍʾ˂ʹ˕ʹˌΥ 10-40 ˃ g/Lό ˍˎˉʽˁˈ 20-40˃ g/L)

ʃ˖ˌ ˉˊˇˁʰ˂ʶʾˍʰʽΤ

ʊˎˋʽˁˈ ˎˉˇˉˊˇʿˇ˄ ʸˏ˃˖ˋʹˌ Φ ʆˇ ʵʽʰˁʶˍˏ˂ʽˇ ˉʰˊʱʴʶˍʰʽ 
ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʸˏ˃˖ˋʹˌΦ ɳˎ˄˄ˇʶʾˍʰʽ ʰˉˈ ˎ˕ʹ˂ʷˌ 
ʻʶˊ˃ˇˁˊʰˋʾʶˌ ʸˏ˃˖ˋʹˌ ˁʰʽ ˔ʰ˃ʹ˂ˈ pH.

ʃ˖ˌ ˍˇ ˃ʶʾ˖˄ˇˎ˃ʶΤ

Åʅ˖ˋˍʺ ʻʶˊ˃ˇˁˊʰˋʾʰ ʸˏ˃˖ˋʹˌ

Åɳˉʰˊˁʷˌ ˇ˅ˎʴˈ˄ˇκʻˊʶˉˍʽˁʱ ʴʽʰ ˍʹ ˃ʰʴʽʱ

˃ʰʴʽʱ ʵʽʰˁʶˍˏ˂ʽˇ
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