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Analysis of Formaldehyde and Acetaldehyde in Alcoholic Beverage

Young-Seok Park, Yun-Jeung Lee and Ki-Teak Lee'

Dept. of Food Science and Technology, Chungnam National University, Daejon 305-764, Korea

Abstract

Concentrations of formaldehyde and acetaldehyde were respectively analysed in forty-five alcoholic
beverages obtained from the market. After derivatization with PFBHA, GC-ECD and GC-MSD were employed
for analysis. The peak area of aldehyde oximes (derivatives with PFBHA) increased with the increasing ethanol

content (5%, 10%,

15%, 20% and 40%). When three-point calibration curves for the selected ethanol

concentration (5, 13, 21 and 40%, v/v) were studied, suitable linearity against ethanol concentration was
observed only under 5, 13, and 21% (ethanol, v/v). After analysis, maximum content of formaldehyde (average
of 0.272 ppm) and acetaldehyde (average of 15.262 ppm) among the observed 45 alcoholic beverages was found

" from whisk (2 species) while minimum content of formaldehyde (average of 0.009 ppm) and acetaldehyde
(average of 0.805 ppm) was found from diluted soju (4 species).
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(a) The reaction of formaldehyde with PFBHA [O- (23456—
pentafluoro-benzyl)-hydroxyamine]

Acetaldehyde Oxime 2

(b) The reaction of acetaldehyde with PFBHA [0-(2,3,456-
pentafluoro-benzyl)-hydroxyamine]

Fig. 2. Schematic reaction between aldehyde and PFBHA.
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Fig. 3. Effect of ethanol concentration on the extraction
efficiency of the oximes at 45°C.
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Fig. 4. Calibration curves of formaldehyde and acetaldehyde.
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Table 1. Contents of formaldehyde and acetaldehyde in the various alcoholic beverages
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u] Fol] Frefo] zlo]7} ¢l¢lt}. Formaldehyde 332 0~
0.305 ppme]%l2-1 acetaldehyde: 0.068~15.373 ppm %5
E2 F79 FFel wet & Atelzh sldreh. Table 1ell4
BE= A 7ol A7 formaldehyde 3 73S 0.272
ppmEzA] ko] 7HAF Eghow elF 2] FHdES 0228

ppm, MFEE 0.051~0.234 ppm o R gk 0.161
ppm, 724 252 HF3FEF 0.106 ppmel HAeh. 3444 &
Fo] HFEe 0009 ppme 2 7h ko duk =5
F9F A= 247 0.03, 0.027 ppmE ¥ 523k el b=l A

(ppm)

Type (item numbers) Formaldehyde Average within same type Acetaldehyde Average within same type
0.016 6.527
Takju (3) 0.020 0.060 11.547 9.561
0.144 10.608
0.168 3734
0.234 1.200
Beer (5) 0172 0.161 2.387 2.355
0.051 1.209
0.179 3.245
0.045 8.871
0.084 7.606
0.018 8.39
0.025 8.372
. 0.018 10.007
Yakju (10) 0.049 0.050 2,883 8.507
0.153 11.757
0.028 9.968
0.064 10.235
0.014 6.973
. 0.028 7.000
Chungju (2) 0.0%5 0.027 13735 10.368
. 0.305 9.541
Liqueur (2) 0.150 0.228 1.806 5.674
0.021 11.064
0.011 9.39
0.010 5.468
0.051 3.753
0.046 9.526
Fruit wine (11) 0.005 0.032 5.996 6.818
0.026 3.969
0.014 7.515
0.066 5.664
0.013 7.312
0.085 5.332
0.000 0.068
. . 0.005 1.489
Diluted soju (4) 0.017 0.009 0.449 0.805
0.013 1.214
. . 0.204 11.956
Distilled soju (2) 0007 0.106 14785 13.371
.. . 0.035 6.703
Spirituous liquor (2) 0.024 0.030 13922 9.963
. 0.286 15.152
Whisky (2) 0.957 0.272 15373 15.263
0.083 13.706
Brandy (2) 0.054 0.069 14.901 14.304
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(b) Comparison between acetaldehyde and ethanol (%, v/v) in
alcoholic beverages

Fig. 5. Content of formaldehyde and acetaldehyde in the various alcoholic beverages.
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Table 2. Contents of formaldehyde and acetaldehyde from 1% ethanol in the various alcoholic beverages

(ppb)

Type (item numbers) Ethanol content”

Formaldehyde in 1% ethanol”

Acetaldehyde in 1% ethanol”

Takju (3) 6.333
Beer (5) 4.640
Yakju (10) 13.300
Chungju (2) 13.500
Liqueur (2) 12.000
Fruit wine (11) 11.636
Diluted soju (4) 24500
Distilled soju (2) 33.500
Spirituous liquor (2) 53.000
Whisky (2) 40.000
Brandy (2) 40.000

9.47 1509.71
34.70 507.54
3.76 639.62
2.00 768.00
19.00 472.83
2.75 585.94
0.37 32.86
3.16 399.13
0.57 187.98
6.80 381.58
1.73 357.60

YEthanol content (%, v/v) in the various alcoholic beverages.

2)Formaldehyde and acetaldehyde content (ppb) after calculating ethanol (v/v) concentration as 1% from the various alcoholic

beverages.
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calculating ethanol (v/v) concentration as 1% from the
various alcoholic beverages.
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