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Alcohol content analysis for Takju,
a representative traditional liquor in Korea
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Abstract Alcohol content, which is an important standard for Takju, a traditional multiple parallel fermentation
liquor called makgeolli, is a factor that can affect the flavor. For alcohol content analysis, the
distillation/hydrometry technique is mainly used. In this study, we analyzed the alcohol content of 14
commercially available Takju by the distillation/hydrometry technique and the improved GC method, respectively,
after verifying the reliability of improved GC method. The precision and accuracy of the GC method were
satisfactory, and LOQ and LOD were evaluated as 0.5% and 0.1% of ethanol contents, respectively. Among the
three Takju exceeding the labelled alcohol content +1, one Takju was quantitated as alcohol content 9.9% (by
GC method) and 10.1% (distillation/hydrometry technique) exceeding labelled 6.0%. It was within the analytical
error range of alcohol content for other two Takju, where the alcohol contents were exceeded -1.1%. The
average precision (%RSD) of 14 Takju analyzed by the distillation/hydrometry technique (36.2%) and the GC
method (12.8%), confirming that the GC method was better than the other. The improved GC method was
evaluated to be effective in managing and improving the alcohol content standard of Takju with the wide range
of alcohol content.
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Figure 1. GC chromatogram of Takju pretreated by 30 min
centrifugation at (A) 1308 xg and (B) 20929 xg (xg means
times gravity)
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Figure 2. GC standard curve of ethanol
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Table 1. Presicion data of quantitated alcohol % for

Non-alcoholic Takju (5 and 10% alcohol% of non-alcoholic
Takju matrix by alcohol fortification)
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Table 3. Quantitative results of ethanol % by GC

2. AT B = dmFE AIgEA Ay
! T e Sample | FtOH% in | - Detected Difference® | Violated?”
Code Label EtOH% ’
2. FaHo| ottt AlE EF B dIEE T 2AAN M-01 5.0 5403 +0.4 No
Table 2. Quantitative results of ethanol % by distillation & - 14 1
hydrometry technique Moz 60 0otl. = No
; ; M-03 6.0 6.4+0.6 +04 No
Sample Ldbei Detect:)ed Difference® | Violated?”
Code EtOH>% | EtOH% M-04 6.0 5604 -05 No
M-01 50 5.2+31¢ +0.2 No M-06 6.0 5505 05 No
M-02 6.0 56+2.0 -04 No M-06 6.0 59405 -01 No
M-03 6.0 69430 +0.9 No M-07° 6.0 55405 -05 No
M-04 6.0 5.7+3.3 -0.3 No M-08° 6.0 5.0+0.7 -1.0 No
M-05 6.0 5535 -05 No M-09 6.0 5.3x0.8 -07 No
M-06 6.0 5.0+2.9 -1.0 No M-10 6.0 59+0.3 -0.1 No
M-07¢ 6.0 5.7+05 -0.3 No M-11 6.0 6.3+0.5 +0.3 No
M-08 6.0 6.0£1.3 -0.1 No M-12 6.0 10.1£24 +4.1 Yes
M-09 6.0 5.7+05 -0.3 No M-13 7.8 6.7£1.9 -11 Yes
M-10 6.0 6.0+0.4 0.0 No M-14 10.0 9.4+£1.0 -06 No
M-11 6.0 49+3.1 -1.1 Yes a) Difference between ethanol% from label and analysis
M-12 60 99419 39 Yes b) If the difference” is larger than 1 for non-sterilized Takju
or +0.5 for sterilized Takju, it is violated “Yes”
M-13 78 70+1.4 -08 No ¢) The value is the mean plus standard deviation (SD).
M-14 100 96+2.0 -04 No d) These samples are sterilized Takju while others are

a) Difference between ethanol% from label and analysis

b) If the difference” is larger than #1 for non-sterilized
Takju or +0.5 for sterilized Takju, it is violated “Yes”

¢) The value is the mean plus standard deviation (SD).
d) These samples are sterilized Takju while others are
non-sterilized Takju
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