
Dynamic Headspace Analytical 

Techniques 
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Abundance 

Static Headspace 
Whiskey 
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1 mL 

Isoamylacetat 

Ethylacetat 

Isobutyraldehyd diethylacetal 
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3-Me-1-Butanol 2-Me-1-Butanol 



1 propanol 

2 ethyl acetate 

3 isobutanol 

4 3-me butanal 

5 2-me butanal 

6 1-butanol 

7 1,1 diethoxy methane 

8 propionic acid ethyl ester 

9 n-propyl acetate 

10 3-me-1-butanol 

11 2-me-1-butanol 

12 isobutyric acid ethyl ester 

13 isobutyl acetate 

14 butyric acid ethyl ester 

15 butyric acid 2&3 methyl-ethyl ester 

16 isobutyraldehyde diethyl acetal 

17 isoamyl acetate 

18 2-me-1-butyl acetate 

19 butyraldehyde diethyl acetal 

20 acetaldehyde ethyl amyl acetal 

21 hexanoic acid ethyl ester 

22 hexyl acetate 

23 heptanoic acid ethyl ester 

24 nonanal 

25 β phenyl ethyl alcohol 

26 octanoic acid 

27 octanoic acid ethyl ester 

28 decanal 

29 β phenyl ethyl acetate 

30 nonanoic acid ethyl ester 

31 decanoic acid 

32 ethyl trans-4 decenoate 

33 decanoic acid ethyl ester 

34 octanoic acid 3-me- butyl ester 

35 1,ethyl propyl octanoate 

36 capric acid isobutyl ester 

37 dodecanoic acid 

38 decanoic acid ethyl ester 

39 pentadecanoic acid 3-me-butyl ester 

40 pentadecanoic acid 2-me-butyl ester 

41 tetradecanoic acid ethyl ester 

42 ethyl-9-hexadecenoate 

43 hexadecanoic acid ethyl ester 

60 C 

1 mL 
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Time--> 

Abundance 

Dynamic Headspace 
Whiskey 
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100 mL 

Isoamylacetat 
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Decansäure 
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1 propanol 

2 ethyl acetate 

3 isobutanol 

4 3-me butanal 

5 2-me butanal 

6 1-butanol 

7 1,1 diethoxy methane 

8 propionic acid ethyl ester 

9 n-propyl acetate 

10 3-me-1-butanol 

11 2-me-1-butanol 

12 isobutyric acid ethyl ester 

13 isobutyl acetate 

14 butyric acid ethyl ester 

15 butyric acid 2&3 methyl-ethyl ester 

16 isobutyraldehyde diethyl acetal 

17 isoamyl acetate 

18 2-me-1-butyl acetate 

19 butyraldehyde diethyl acetal 

20 acetaldehyde ethyl amyl acetal 

21 hexanoic acid ethyl ester 

22 hexyl acetate 

23 heptanoic acid ethyl ester 

24 nonanal 

25 β phenyl ethyl alcohol 

26 octanoic acid 

27 octanoic acid ethyl ester 

28 decanal 

29 β phenyl ethyl acetate 

30 nonanoic acid ethyl ester 

31 decanoic acid 

32 ethyl trans-4 decenoate 

33 decanoic acid ethyl ester 

34 octanoic acid 3-me- butyl ester 

35 1,ethyl propyl octanoate 

36 capric acid isobutyl ester 

37 dodecanoic acid 

38 decanoic acid ethyl ester 

39 pentadecanoic acid 3-me-butyl ester 

40 pentadecanoic acid 2-me-butyl ester 

41 tetradecanoic acid ethyl ester 

42 ethyl-9-hexadecenoate 

43 hexadecanoic acid ethyl ester 
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7 1,1 diethoxy methane 

8 propionic acid ethyl ester 

9 n-propyl acetate 

10 3-me-1-butanol 

11 2-me-1-butanol 

12 isobutyric acid ethyl ester 

13 isobutyl acetate 

14 butyric acid ethyl ester 

15 butyric acid 2&3 methyl-ethyl ester 

16 isobutyraldehyde diethyl acetal 

17 isoamyl acetate 

18 2-me-1-butyl acetate 

19 butyraldehyde diethyl acetal 

20 acetaldehyde ethyl amyl acetal 

21 hexanoic acid ethyl ester 

22 hexyl acetate 

23 heptanoic acid ethyl ester 

24 nonanal 

25 β phenyl ethyl alcohol 

26 octanoic acid 

27 octanoic acid ethyl ester 

28 decanal 

29 β phenyl ethyl acetate 

30 nonanoic acid ethyl ester 

31 decanoic acid 

32 ethyl trans-4 decenoate 

33 decanoic acid ethyl ester 

34 octanoic acid 3-me- butyl ester 

35 1,ethyl propyl octanoate 

36 capric acid isobutyl ester 

37 dodecanoic acid 

38 decanoic acid ethyl ester 

39 pentadecanoic acid 3-me-butyl ester 

40 pentadecanoic acid 2-me-butyl ester 

41 tetradecanoic acid ethyl ester 

42 ethyl-9-hexadecenoate 

43 hexadecanoic acid ethyl ester 

60 C 

100 mL 

60 C 

1 mL 



“Matrix independent headspace gas chromatographic analysis. The full evaporation technique” 
 

M. Markelov, J. P. Guzowski, Analytica Chimica Acta, 276 (1993) 235. 



Whiskey L 10 years 

100 μL LVFET 

Whiskey Y 12 years 

100 μL LVFET 
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Of course, detailed scientific analysis of 

whiskey samples can only tell us so much.  

To fully understand and characterize this 

sample type, one must use smell and taste 

to further analyze the sample. 



Dynamic Headspace 
Method 1: Very Volatile Analytes 
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Method 2: Volatile or Semi Volatile Analytes 
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Dynamic Headspace 
Method 3: Volatile, non volatile and hydrophillic analytes 
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Method 2: Volatile or Semi Volatile Analytes 
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Limonen 
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Method 3: Volatile, non volatile and hydrophillic analytes 
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Coffee 
Method 1: Very Volatile Analytes 

4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 

1000000 

2000000 

3000000 

4000000 

5000000 

6000000 

7000000 

8000000 

9000000 

   1e+07 

 1.1e+07 

 1.2e+07 

 1.3e+07 



Isoamylisovalerat 

Ethylbutyrat 
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Method 1: Very Volatile Analytes 
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Coffee 
Method 2: Volatile or Semi Volatile Analytes 

5-Methylfurfural 
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Isoamylisovalerat 

Ethylbutyrat 

Coffee 
Method 2: Volatile or Semi Volatile Analytes 
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Coffee 
Method 3: Volatile, non volatile and hydrophillic analytes 
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Isoamylisovalerat Ethylbutyrat 

Coffee 
Method 3: Volatile, non volatile and hydrophillic analytes 
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Apfel Apfel 

Coffee 
Method 3: Volatile, non volatile and hydrophillic analytes 
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Coffee - French Vanilla 
Method Comparisom 
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Summary 

Very Volatile Compounds: 

- Method 1: „Static Headspace“ 

Volatile and Semi-Volatile Compounds 

- Method 2: Classical DynamicHeadspace 

Volatile, Non-Volatile and Hydrophillic Compounds 

- Method 3: FEDHS  


