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Simultaneous Analysis of Ethanol and Harmful Components by
GC in Alcoholic Liquors
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ABSTRACT —In Food revolution of Korea, colorimetries or a titration methods are introduced
for the analysis of alcoholic liquors. But, these wet analyses have disadvantages such as individual
errors, long process time, and sometimes tedious pretreatments. In the process of making alco-
holic liquors, fusel oils are produced as by products. Five main fusel components that could
be produced are 2-propanol, n-propanol, iso-butanol, n-butanol, and isoamyl alcohol. Also acetal-
dehyde and methanol could be produced as by-products of ethanol. With using capillary FFAP
column in GC or GC/MSD, we analysed these five fusel components as well as internal standard
(acetonitrile) including methanol, acetaldehyde and ethanol simultaneously. We obtained excel-
lent mass spectra as qualitative data of all species. We also took excellent quantitative data
with GC by using the internal standard method.
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Table 2. SFojo|cdiofl oaf MMEl= FH ME

obv] At HAHE FA AYE
Leucine i-Amyl alcohol
Isoleucine Active Amyl alcohol

a-Ketobutyric Acid n-Propanol, n-Butanol

Valine i-Butanol

ZAFS] Z3huk-g- 2-Propanol, Amyl alcohol

ol AT Washch & UYL olelat Wa el
2789 o)F 8o B WY EXTUL A
$3H o EUEY S raRebE TGO o
Fheagshe 19/ 4% A9 % 71(GC/MSD) S
ol g3fod FAlol elstel A4 B FRART Vol
Hatch

Mz W Y

AFFLE AME-HEE n-Propanol, i-Butanol, n-
Butanol#} i-Amyl alcohol-& Junsei Chemical Co.
A $Fo]1, Acetonitriles} Methanol& Fisher Scien-
tific Co.®] HPLC£-2 4183} v Ethanole For-

Table3. MZ3t EESAO| 55

merly James Burrough LTD. #|¥o]3, 2-Propa-
nol& Merck Co. #|E°])3 Acetaldehyde-& Riedel
Co. A&& AH&stgich Ae) HAola AhasE
Sepak Filter= WaterA} AZ(P/N 85995)¢ Al&-
skl M A2 42 &2 Sepak filter& AH8-3}9
oAt F 20m/E A= Eelaze] A9 GCY
Toll M3 fdeatE Fo)7) Yo HrEFEA
2 oMHEUEL 100 WE Yol He F 23 1We
GCo AgF7ol Y F1dd 43 GCE
HP-5890A, 7+3)-2- HP-FFAP(cross-linked FFAP 50
mX0.2mmX033 pm film)E AH&-gc}. o]LAle)
71432 Helieum 2 0.6 m//mino)s &% »g
age 60T(4 min)/(6T/min)/100C©O min)/(10C/
min)/130C(1 min)2. 2 EAc}. HE7)e $io)
<3 HEZ|ZA 200T, AB8FYTe ex 90
TollA] A8tk F7]$-43kS 300 mi/min, B3
7}A8e Helium 2 30 mi/min& AM433, 2e
Hle 70~80: 12 solch FA4AEE 9% GC/
MSD=2] »]7]= HP-58%0I GCE A3z =ztg,
ol &4l ZAE, x T2 Helu) AgFqa
2= A&7 2EE GCel £Yslc)h

X EEA Ethanol Methanol Acetaldehyde Fusel oil (6% 7}zh
A 25% (V/V) 0.1 mg/m/ 0.05 mg/m/ 0.2 mg/m/
B 5.0% (V/V) 0.2 mg/m] 0.10 mg/ml 0.4 mg/m/
C 12.5% (V/V) 0.5 mg/m/ 0.25 mg/m/ 1.0 mg/mi
D 250% (V/V) 1.0 mg/m/ 0.50 mg/m/ 2.0 mg/m/
E 50.0% (V/V) 2.0 mg/m/ 1.00 mg/m/ 4.0 mg/m/
FA+7 5%~55% 0.5 mg/m/~ 1.0 mg/m/ 0.1 mg/m/~0.7 mg/m/ 1.0 mg/ml~3.0 mg/m/
Tabled. EF A2 A-ES| GC TSN Zn}

A=A i g AEEA TAE
Acetaldehyde 0.99897 0.018 mg/m/ 0.1 mg~0.7 mg/m/
Methanol 0.99865 0.0202 mg/ml/ 0.5 mg~1.0 mg/m/
Ethanol 0.9984 0.31425% 5%~55% (V/V)
2-Propanol 0.9996 <0.04 mg/m/ 1.0 mg~3.0 mg/m/
n-Propanol 0.9976 0.0392 mg/m/ o
i-Butanol 0.9981 0.04482 mg/mi 2
n-Butanol 0.9979 0.0412 mg/m/ s
iso-amy! alc. 0.99865 0.0472 mg/m/ »
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Fig. 1. GC/MSD chromatogram obtained from the
standard sample-C in table 3. by using GC/
MSD. 1. air 2. acetaldehyde 3. methanol 4.
2-propanol 5. ethanol 6. acetonitrile 7. n-pro-
panol 8. iso-butanol 9. n-butanol 10. i-amylal-
cohol.
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Fig. 2. GC chromatogram of the standard sample-C
in table 3. 1. acetaldehyde 2. methanol 3. 2-
propanol 4. ethanol 5. acetonitrile 6. n-propa-
nol 7. iso-butanol 8. n-butanol 9. i-amyl alco-

hol.
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Fig. 3. Mass spectrum of acetaldehyde appeared in
Fig. 2 taken by the GC/MSD.
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