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Influence of pre-distillation treatment on the determination of alcohol
content in distilled spirits
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(1. Shandong Institute for Food and Drug Control, Jinan 250101, China;
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ABSTRACT: Objective To investigate the influence of pre-distillation treatment on the determination of alcohol
content in distilled spirits. Methods Taking representative distilled spirits as the research objects, according to the
pretreatment method for determining the concentration of ethanol in spirits specified in GB 5009.225-2016, the
changes in the measured value of distilled alcohol before and after the treatment were compared, and the effects of
the alcohol content from 3 aspects of experimental methods, solids and high-boiling substances were explored.
Results Compared with the undistilled sample, the alcoholicity of liquor, vodka and rum after pretreatment ranged
from —0.41%vol to 0.26%vol, whiskey and brandy ranged from 2.09%vol to 6.96%vol. Among these factors, the
experimental methods of pre-distillation treatment resulted in a decrease of alcohol content, ranging from 0% to
0.19%; the removal of solids after pretreatment increased liquor, vodka and rum’s determination of alcohol content,
ranging from 0.03%vol-0.51%vol, whisky and brandy rose between 2.38%vol-7.37%vol; the experimental methods
and high-boiling substances together caused the change in alcohol value between —0.97%vol-0.03%vol. Conclusion
Pre-distillation treatment does not significantly improve the accuracy of the determination of alcohol content ofliquor,

vodka and rum alcohol, and whiskey and brandy must be pre-distilled to remove the effects of interfering factors to
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ensure the accuracy of the alcohol determination.

KEY WORDS: pre-distillation treatment; alcohol content; experimental methods; solids; high-boiling substances
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Table 1 Sample information Table 2 Alcohol content measurement value of distilled and
— - ~ — distilled spirit 1
75 2551 FRZBIR B/ Y%vol undishie s"”" sf““" b
—— KR FRRIFE g SR
! REGHE L RE) 53 B mREE ORI A2 1]
D) P10 (3 7 T ) 4 /%vol {H/%vol A/%vol”
o . 1 52.86 52.62 —0.24
3 0 (5 A 8 1) 53
o ‘ 2 42.14 41.89 -0.25
4 FIIP (H 7 280 1174) 42
3 53.52 53.19 -0.33
5 PP (e 7 280 1174) 52
4 42.62 42.40 -0.22
6 P (AL 1) 52 5 51.87 51.55 ~0.32
7 0 (R A AR ) 52 6 52.36 52.41 0.05
8 Y (MR A 2 1T 45 7 51.75 51.51 -0.24
9 Pl CRAE R 1) 50 8 44.96 44.86 -0.10
10 O 7 1) 52 ’ 4971 4944 027
" T O 0 ) 53 10 51.91 51.75 -0.16
o - 11 53.42 53.50 0.08
12 PP (s 77 280 11 774) 53
e L 12 53.21 53.02 -0.19
13 F T (s A AR ) 53
N o 13 52.78 52.86 0.08
14 PO (B2 1) 55
14 55.56 55.33 -0.23
3 5k Y S b
15 FHE (S 1) 42 15 41.64 41.23 —0.41
16 PP (XA 8 ) 45 16 44.89 44.64 ~0.25
17 PP XA 8 117 55 17 55.21 55.07 -0.14
18 El(@(lihiriﬂ E[{@) 52 18 52.32 52.40 0.08
L L 19 54.18 53.88 -0.30
19 P (25 7 L 1) 54
20 40.00 39.80 -0.20
20 P L 40
21 37.62 37.85 0.23
21 Bty 375 2 39.83 39.65 ~0.18
22 B 40 23 41.51 41.40 —0.11
23 9 A0S 40 24 3731 37.57 0.26
24 R4 37.5 25 39.79 39.91 0.12
25 KA 40 26 40.03 39.77 -0.26
26 KA 40 27 39.87 39.65 -0.22
27 KA 40 28 39.95 39.86 -0.09
28 KA 40 29 39.69 39.53 -0.16
29 RS 40 30 34.29 38.38 4.09
30 2% 4 33 31 31.46 38.42 6.96
3 13 38 32 36.31 38.77 2.46
o 33 37.36 39.62 2.26
32 22 38
. 34 33.94 39.95 6.01
33 22 40
35 38.45 40.62 2.17
34 SR 40 36 37.22 39.53 231
N=)
35 LERS 40 37 38.16 40.25 2.09
N=)
36 LERS 40 38 36.98 39.52 2.54
37 i = 40 N T K S [
T RIS R ZE IR AT I 22 A, =2 R RS R I (- R
=) S s e L2 3 5
38 B 40 ST RETA D2 (1L
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Table 3 Alcohol content measurement value of distilled and
undistilled ethanol standard solution

CEEFRUER ARG

MG RARE SR

W JEI A JEI A R 25
/%vol /%vol /%vol /%vol
30.0-1 29.94 29.94 0.00
30.0-2 29.94 29.86 0.08
30.0-3 29.94 29.93 0.01
30.0-4 29.94 29.77 0.17
40.0-1 39.93 39.84 0.09
40.0-2 39.93 39.87 0.06
40.0-3 39.93 39.76 0.17
40.0-4 39.93 39.78 0.15
50.0-1 49.96 49.83 0.13
50.0-2 49.96 49.92 0.04
50.0-3 49.96 49.91 0.05
50.0-4 49.96 49.88 0.08
60.0-1 59.91 59.79 0.12
60.0-2 59.91 59.84 0.07
60.0-3 59.91 59.86 0.05
60.0-4 59.91 59.76 0.15
70.0-1 69.92 69.77 0.15
70.0-2 69.92 69.82 0.10
70.0-3 69.92 69.73 0.19
70.0-4 69.92 69.82 0.10
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Table 4 Determination of the effect of solids on alcohol content

wemm ARy HEMS
L N e e

Rer) WER KE{HH% vovol

/%vol A»/%vol

1 0.15 52.86 52.93 0.07 -0.31
2 0.37 42.14 42.34 0.20 -0.45
3 0.30 53.52 53.65 0.13 -0.46
4 0.28 42.62 42.77 0.15 -0.37
5 0.25 51.87 51.99 0.12 -0.44
6 0.29 52.36 52.49 0.13 —0.08
7 0.28 51.75 51.88 0.13 -0.37
8 0.33 44.96 45.12 0.16 -0.26
9 0.12 49.71 49.76 0.05 -0.32
10 0.38 51.91 52.09 0.18 -0.34
11 0.26 53.42 53.54 0.12 -0.04
12 0.25 53.21 53.32 0.11 -0.30
13 0.17 52.78 52.85 0.07 0.01
14 0.16 55.56 55.64 0.08 -0.31
15 0.07 41.64 41.68 0.04 -0.45
16 0.29 44.89 45.04 0.15 -0.40
17 0.61 55.21 55.48 0.27 —-0.41
18 0.19 52.32 52.41 0.09 -0.01
19 0.23 54.18 54.28 0.10 -0.40
20 0.55 40.00 40.32 0.32 -0.52
21 0.31 37.62 37.82 0.20 0.03

22 0.19 39.83 39.94 0.11 -0.29




5350 B dn 2 4 R R I A 4R

F10 &

k4
TN oo
n Epgs P e RN (1A
Ry TWEME T, EAER{E  Mvola
/%vol A2/%vol #

23 0.18 41.51 41.61 0.10 -0.21
24 0.82 37.31 37.82 0.51 -0.25
25 0.41 39.79 40.03 0.24 -0.12
26 0.08 40.03 40.08 0.05 -0.31
27 0.15 39.87 39.95 0.08 -0.30
28 0.08 39.95 40.00 0.05 -0.14
29 0.07 39.69 39.72 0.03 -0.19
30 7.36 34.29 38.95 4.66 -0.57
31 11.20 31.46 38.83 7.37 -0.41
32 5.07 36.31 3943 3.12 -0.66
33 5.00 37.36 40.36 3.00 -0.74
34 3.10 33.94 40.54 6.60 -0.59
35 4.33 38.45 41.59 3.14 -0.97
36 5.15 37.22 40.32 3.10 -0.79
37 4.01 38.16 40.54 2.38 -0.29
38 5.63 36.98 40.36 3.38 -0.84
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TR BEDIE fH; © BRIEDE SN B N BB BE R R B (o

NF 4 AT IEH, BrA 2R L2 ah, HAbZE
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Table 5 Physical constants of several major components of
distilled spirits

#F W si/eC HEAXS 5% (k=1)

IEN B 97.1 0.800

5 TEE 108 0.802

S 132.5 0.81
LRI 77 0.902
LR T 154 1.02~1.04
CER IR 161.9~168 0.869
TR 1 121.3 0.870~0.877
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