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Physicochemical and sensory characteristics of
commercial top-fermented beers

Se-ah Sung and Seung-Joo Lee*

Department of Culinary and Food Service Management, Sejong University

Abstract The sensory characteristics of 12 commercial top-fermented beers were determined by sensory descriptive
analysis. Beer samples were also analyzed for soluble solids, titratable acidity, pH, reducing sugar content, bitterness unit
(BU), turbidity, hunter color values, amino acid content, total phenolic content, and DPPH radical scavenging activity. Five
appearance, nine aroma, six flavor/taste, and four mouth-feel related sensory attributes were evaluated by a panel of nine
judges. As the result of three way analysis of variance of descriptive data, all sensory attributes except “cereal” aroma and
“salty” taste showed significant differences among the beers (p<0.05). Based on the principal component analysis of the
descriptive data, samples were primarily separated by first and second principal components, which accounted for 78% of

the total variance between the beers with high intensities of “yellow color”,

CLINNT3

caramel aroma”, and “barley taste” versus

“hop aroma”, “sour”, and “citrus aroma”. In the correlation analysis between the sensory terms and physicochemical
parameters, BU, total phenolic content, titratable acidity, soluble solids, and yellowness (b*) showed significant positive
correlations with citrus aroma, pineapple aroma, and fresh aroma characteristics.

Keywords: descriptive analysis, top-fermented beer, ale, physicochemical characteristics, sensory analysis
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Table 1. Materials and their ingredients of the twelve commercial top-fermented beer

Code Alcohol (%) Ingredients National origin Volume (mL)
BKK 7.0 water, malt, yeast, hop Korea 330
QHK 54 water, malt, yeast, hop Korea 330
SSK 4.6 water, malt, yeast, hop Korea 330
SSU 5.6 water, malt, yeast, hop USA 355
ILU 6.5 water, malt, yeast, hop USA 355
BBU 7.0 water, malt, yeast, hop USA 355
DDB 8.5 water, malt, yeast, hop Belgium 330
LDB 8.0 water, malt, yeast, hop Belgium 330
WWC 5.0 water, malt, yeast, hop Canada 330
LFU 4.7 water, malt, yeast, hop UK 330
CCA 4.5 water, malt, yeast, hop Australia 375
NHN 4.7 water, malt, yeast, hop Netherlands 355
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Table 2. Sensory code, attributes, definitions, and physical standards of top-fermented beer

Code Attribute Written definition Physical standard

Appearance

Size Size(71 £3.7]) Bubble size Carbonated water 100%

Density Density(7] a5 Bubble density Carbonated water 100%

Yellowness Yellowness(*= &2 A 1) Yellow degree of beer No physical standards

Translucency Translucency(5F 3 ) Degree of clarity & turbidity Egg white 40 g/100 mL distilled water

Brightness Brightness(™d =) Degree of light & darkness coke 100%
Aroma

Ricegrain syrup A

Ricegrain syrup(Z 3 &)

From glycosylated cereal

Grain syrup 20 mL/100 mL distilled water

Caramel A Caramel(7F2} 2 &F) From burnt sugar aroma black sugar 100%
Citrus A Citrus(Z =57 ZL ) From Citrus fruits aroma Juiced grapefruit 30 g/30 mL distilled water
Pineapple A Pineapple(¥}21 ol = 3F) Pineapple aroma Juiced pineapple 30 g/30 mL distilled water
Fresh A Fresh(% & 3H3F) Fresh aroma No physical standards
Hop A Hop(&3F) Hop aroma Dry hop 5 g/10 mL distilled water
Barley A Barley(}:.2] &, 14-3+3F) From artifical barley Atrtifical barley drink
Yeast A Yeast( & 2 &) From activated yeast aroma Yeast 0.1% in 10% warm sugar solution overnight
Alcohol A Alcohol(¥Z-2-3F) Alcohol aroma 25% (w/v) ethanol, 1 mL vinegar
Nuts A Nuts(2LA$H3F) Nutty aroma roast walnut
Flavor/Taste
Sweet T Sweet(TH5h) Sweet taste Sucrose 6% (W/v)
Salty T Salty(%3h Salty taste Salt 2% (w/v)
Sour T Sour(/ﬂ ) Sour taste Citric acid 0.25% (w/v)
Bitter T Bitter(Z14h) Bitter taste Anhydride caffeine 0.1%
Barley T Barley T(7-53+9h) Nutty taste Attificial barley drink
Alcohol T Alcohol T(&=-&1h) Alcohol taste 25% (w/v) ethanol
Texture/Mouthfeel
Carbonation Carbonation(¥H2F7H) Pungent taste Carbonated water 100%
Body Body(RFt] 73) Full-bodyness while tasting No physical standards
Mouth Coating Mouth Coating(Z+=74) Feeling of continuing taste No physical standards
Astringent Astringent(% &7} Mouthfeel of dryness Aluminum sulfate 0.1% (w/v)
SAHXZ| 727 (Size), 8= (Brightness), 27 FF(Ricegrain syrup_A), 712

AR Az

relation analysis)3Z}

FEAFEA (analysis of variance), 4] (cor-
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Statistical Analysis Systems (SAS, Cary, NC, USA) for Win-
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Fig. 1. Principal component analysis (PCA) loadings for (A) sensory attributes and (B) twelve top-fermented beer samples. Attribute and

sample codes are defined in Table 1 and 2.
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Table 5. Matrix of correlations between sensory attributes and physicochemical parameters in twelve top-fermented beer samples
Light- Red- Yellow- o Brlown- Total Am'ino Spe- o . Re.duc- Total DPPH
ness ness ness Turbidity ing pH . acid BU cific Salinity °Brix ing polyphe- RSA
@L* (@ (b% index acid (%) gravity sugar  nols (%)
Sensory attributes
Size
Density 0.65" 2 -0.67 0.62
Yellowness -093 0.84 0.77 0.81
Translucency 059  -0.79 0.58
Brightness -0.92  0.83 0.75 0.76
Ricegrainsyrup_ A 0.63 0.87 0.86 0.63
Caramel A -0.85 0.74 077 -064 0.83
Citrus_A 072 -0.67 0.63  0.76
Pineapple A 0.60 084 -0.79 068 060 062 0.81 0.70
Fresh_ A 0.82 -0.68 0.62  0.68
Hop A -0.63
Barley A -0.60 0.64* -0.73
Yeast A 0.60 -0.69
Alcohol_A
Nuts A
Sweet T 0.62
Sour T -0.81
Bitter T 0.59 069 092 -0.58 0.83 0.85  0.66
Barley T -0.82  0.80 0.75
Alcohol T 0.77 061 0.80 0.70 073 0.73
Carbonation -0.61 0.60 0.66
Body 059 063 063 081 -0.59 083 078 085 0.72
Mouth Coating 0.72 0.93 0.74  0.68 083 0.75
Astringent 0.66 0.92 071 067 059 083 0.73
Physicochemical parameters
Lightness (L*) 1 -0.97 -0.61 -0.87
Redness (a*) -0.97 1 0.81
Yellowness (b*) -0.61 1 0.65 -0.69
Turbidity 1
Browning index -0.87 0.81  0.65 1
pH 1 0.92 -0.69 0.65 059 0.80 0.60
Total acid 1 0.59 0.71
Amino acid (%) 0.92 1 0.63 0.78  0.58
BU 1 -0.70  0.82 0.82  0.63
Spectific gravity -0.69 -0.69 -0.70 1 -0.69 -0.70 -0.82 -0.60
Salinity 0.82 -0.69 1 0.77
°Brix 0.65 059 0.63 1 083 074 0.64
Reducing sugar 0.59 -0.70 0.83 1 0.76
Total polyphenols 0.80 078 082 -0.82 077 074 0.76 1 0.79
DPPH RSA (%) 060 071 058 0.63 -0.60 0.64 0.79 1
"Significance correlation coefficients (p<0.05)
JBlank denotes no significant correlation
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