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Abstract

Through home-brewing, home brewers can make their favorite beers, based on the typical beer of var-
ious countries. This study seeks to identify the sensory attributes of beers imported from foreign coun-
tries for home-brewers in Korea. A sensory evaluation was conducted on the following beers consumed
most in Korea, using a quantitative descriptive analysis (QDA): American brown ale from USA, Cana-
dian dark ale and Canadian light from Canada, Pilsner light from Germany, and light larger from
England. As results from principal component analysis (PCA) and multiple comparison test, the distinct
sensory properties of Canadian light, light larger, American brown ale, Canadian dark ale, and Pilsner
light were sour taste, ester odor/savory taste/aroma of hops, rich taste of hops, hops flavor/rich sweet-
ness, and mouthful feeling of roasted hops odor/bland taste of hops, respectively. Five kinds of beers
were decidedly discriminated on the PC1 and PC2 space, indicating the reliability of the results.
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Table 1. Technical classification of the home-brewed beers
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Beer Type of beer ABVY BU? SRM? Country
Light lager Lager 3.8~4.5% 5~17 2~4 England
Canadian light Light 3.5~4.4% 8~15 2~4 Canada
Pilsner light Light 4~5% 30~40 3~4 Germany
Canadian dark ale Ale 3.2~4% 10~24 17~34 Canada
American brown ale Ale 4~6.4% 25~45 15~22 USA

YAlcohol by volume(v/v; %): alcohol volume ratio for beer volume.

Jnternational bitterness unit: one IBU is equal to 1 milligram of iso-0-acid in 1 liter of wort or beer.

IStandard reference method: color of beer unit in USA.
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Table 2. The Descriptive terminology in classification of beer flavor by recommended descriptors

Flavor class Descriptor

Comments

Abbreviations of flavor

Odor  Taste Mouth-feel Aftertaste
Class 1 Aromatic Alcoholic, fruity, esters 01 T1
Class 2 Nutty ‘Woody, almond, coconut 02 T2
Class 3 Cereal Raw grain flavor, husk-like, mealy, malty 03 T3
Class 4 Caramelized Burnt sugar, roast-barley 04 T4
Class 5 Phenolic Hospital-like, pharmaceutical 05 T5
Class 6 Rancid Cheesy, oxidative rancidity 06 T6
Class 7 Sulphury Rotten egg, garlic o7 T7
Class 8 Oxidized Moldy, oxidized beer o8 T8
Class 9 Sour Vinegar, sour milk, lactic 09 T9
Class 10 Sweet Honey, syrupy 010 T10
Class 11 Salty Salty T11
Class 12 Bitter Bitter Ti2 Al
Class 13 Mouth-coating Carbonation, astringent, warming, metallic 011 T13 M1 A2
Class 14 Fullness Body, viscous 012 T14 M2 A3
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Table 3. F ratios and degrees of freedom (DF) for the
sources of variation and their interaction in ANOVA (p
<0.05).

Source DF F Value Pr>F
Panel 11 0.10 0.9604
Beer 4 3.09 0.0155
Panel*Beer 44 0.30 0.9892
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Table 4. Mean values of semsory attribute intensities of 5 brands of home-brewed beers in multiple comparisons by

Duncan’s method

Attribute Canadian light Light lager American brown ale  Canadian dark ale Pilsner light
01 7.75° 9.00°" 725 3.75¢ 3.25°
02 7.00° 5.75° 6.00° 6.50° 2.75°
03 6.25® 4.75¢ 5.00° 575> 7.00°*
04 7.50% 1.50° 8.00° 7.75% 6.75°
05 375 6.50* 2.50°¢ 2.00° 2.00°
06 2.50° 3.25° 1.50% 1.00° 2.00%
o7 7.25° 1.75° 1.50° 2.50° 6.50°
08 7.50* 7.50° 1.75° 7.75* 2.50°
09 9.00° 8.50° 2.00° 2.00° 175°
010 8.50° 8.50* 8.50° 2.00° 3.00°
on 3.50 6.50° 7.50 8.00* 650
012 3.50° 6.75° 9.25¢ 8.75% 3.25¢
Al 7.50¢ 8.00" 9.00% 9.25° 6.00°
A2 2.75¢ 7.25° 8.50* 4.50° 6.50°
A3 575 4.50° 7.50° 2.75¢ 6.50%
T1 2.75¢ 5.00° 7.25% 8.25% 3.00°
T2 2.50 6.50* 7.50° 6.75 3.25°
T3 3.00° 5.50* 6.50* 6.50° 6.00°
T4 2.25° 3.75° 2.00° 6.00° 7.25°
T5 6.50° 5.00° 2.50° 6.50° 5.25°
T6 2.50° 3.00" 2.25¢ 4.25% 3.75®
T7 1.50¢ 3.00° 3.25° 6.25° 4.50°
T8 2.75° 2.50° 2.50° 5.50° 5.25%
T9 2.25¢ 6.00* 475* 2.75% 3.75"
T10 2.25% 2.75% 3.25% 1.50° 1.75°
T11 2.50°¢ 3.75° 2.75% 9.00° 2.00°
T12 7.00° 6.75° 6.00° 9.00° 1.50°
T13 2.25¢ 3.50° 6.50° 3.50 2.00°
T14 1.75¢ 5.25° 2.00° 6.00° 7.715*
M1 2.25° 3.25° 1.50° 3.25° 6.75
M2 1.50° 6.75" 8.50° 6.50° 7.50°

*"Means of 4 replicates in rows for home-brewed beers, sharing a common superscript letter(s) are not significantly different (p<

0.03).
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Fig. 1. Principal component (PC) bi-plot (PC2 vs. PC1) showing the home-brewed beers as objects (1: Canadian light,
2: light lager, 3: American brown ale, 4: Canadian dark ale, 5: Pilsner light).
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