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Martin 2
GC
GC MS
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Kazmierz ° Schoenman
271 531 100ml 100ml

231 1 1 100ml
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10

2ml

100ml

100ml

60

Table 1 Type of whiskies used for experimental

Canadian Rye Whisky

Canadian Company
Wellingtone

Kingsgate

Wiser’s Special Blend

American Rye Whisky

Oldoverholt

Canadian Whisky

Seagram’s V.O.
Canadian Club
Seagram’s Crown Royal
Wiser’s 10 year’s

Bourbon Whisky

Wild Turkey
I.W. Harper

Scotch Blended Whisky

Johniee Walker Red
Speyroyal
Highland Mist

n
(
( ) 500mg
10ml
2mi
234
59 10mi
2ml

) 500mg 100ml

5ml
n
100ml
231
GC

23

21

1980

GC
GC7AG
FID

3mm® x 2m PEG 20M

5 Chromosorb WAW DMCS 80
70 240
He 40ml/min
250

5°/min

GC Ms
LKB 9000, GC Maspac 300
70eV
60U A
35KV
250

GC MS
PEG20M 5
DMCS 80 100mesh
3mm®d x 2m
70 220

He

240

GC
Chromosorb GAW

5°/min

GC

100mesh

70
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A
®  Crude Rum B
A
Fig. 1 6
GC — MS Table 2
B

Table 2 \olatile compounds in whiskies

peak No. Compounds peak No Compounds
1 Isobutanol 11 £ — phenethyl alcohol
2 Isoamyl acetate 12 & — unbeca lactone
3 3 - Methyl - 1 - butanol 13 Ethyl myristate
4 Ethyl caproate 14 Dodecanol
5 Ethyl lactate 15 Tetradecanol
6 Ethyl octanoate 16 Ethyl palmitate :
7 Furfral 17 Ethyl oleate
8 Ethyl decanoate 18 Hexadecanol
9 8 — phenyl ethyl acetate 19 unknown
10 Ethyl laurate |

Fig. 2 Gas chromatogram of flavour in American

rye whisky
N e
3 swoffir [*°
6 16
MY 12
2 |
i
AL -
10 20 30 40 50 (min) - B8 (min)
Fig. 1 Gas chromatogram of flavoue in Canadian Fig. 3 Gas chromatogram of flavour in Canadian

rye whisky whisky
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30 40 (min)
Fig. 4 Gas chromatogram of flavour in Bourbon
whisky (A)
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Fig. 5 Gas chromatogram of flavour in Bourbon
whisky (B)
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Fig. 6 Gas chromatogram of flavour in Scotch
whisky
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Fig. 7

Table 3
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Fig. 7 Calibration Curve
(1) n propanol, (2) isobutanol, (3) isoamyl

alcohol
n P B
A
T
P/IT BIT AT B
n P
A P/IT AB
Table 4
AT PIT BT
PT BT P/T AT BT
PT AT AT BT
P/IT
AT BT PIT
AT PIT
AT BT PIT
Q)
Schoeneman

(Table 3 4 )
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Table 3 Determination of higher alcohols in
whiskies
. P B A T
Type of Whisky ppm ppm ppm ppm
153 94 314 561
. . 151 94 313 568
Canadian Rye Whisky 159 ; % 319 574
104 16 57 162
American Rye Whisky 176 872 1963 3011
82 62 197 341
) 135 56 194 385
Canadian Whisky 172 37 ” 286
50 82 273 405
) A 171 531 1875 2577
Bourbon Whiskey B 131 327 | 1451 1969
{
287 329 334 950
Scotch Blended Whisky 250 257 347 854
210 338 247 795
Rye Mash Whisky * 182 752 1574 2039
Bourbon Mash Whiskey * 127 376 1536 2508

P:n propanol, B:isobutanol, A:isoamyl alcohol,
T: Total amounts of n PrOH, i-BuOH andi AmOH
By Schoeneman, R.L., Dyer, R.H.: J.Assoc.

Office . Anal. Chem., 51, 973(1968)

Table 4 Relative amoumts of higher alcohols

Type of Whisky | P/T'% | B/T% | A/Ti% | P/B A/B
27.3 16.8 56.0 L6 3.3
) 27.1 16.8 56.1 1.6 3.3
Sv:‘."i‘a" Rye 27.7 16.7 55.6 1.6 3.3
1Sy 59.0 9.0 32.1 6.7 3.6
American Rye 2 2.3
Wi 5.8 29.0 65.2 0
24.0 18.2 57.8 1.3 3.2
Canadian Whisky | 31 | 145 50.5 2.5 3.5
60.0 ‘k 13.1 27.0 4.6 2.1
123 | 203 67.4 0.7 3.4
1
Al 6.6 20.6 72.8 0.3 3.5
Bourbon Whisky B 6.8 17.1 76.2 0.4 4.4
30.2 34.6 35.2 0.9 1.0
Scoteh  Blended 29.3 30.1 40.6 1.0 1.4
Whisky 26.4 42.5 31.1 0.6 0.7
Rye Mash Whisky*| 7.3 29.6 63. 0 0.2 2
Bourbon Mash i
Whisky * 6.3 18.3 75.4 0.3 41

P:n propanol, B:isobutanol, A: isoamyl alcohol.

T: Total amounts of n PrOH, i BuOH andi AmOH

* By Schoeneman, R.L., Dyer, R.H.: J.Assoc.
Office. Anal. Chem., 51, 973(1968)



68

D)

B
A A/B
3.7
54
12 Table. 4
A/B
1.0
31
35
3.7
A/B 4.0
A/B 2.3
A/B 54
2,000
@
=]
1,500
fa\ =]
&
2
E 1,000
=
H
3
5004
x @ 4t
X X
X
Q
250 500 750,

isobutanol (ppm)

Fig. 8 Relationship of contents between isoamyl

alcohol and isobutanol
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Identification of Flavour Components and Compositions of Higher Alcohols in Rye Whisky

Hiromichi HAYANO and Noboru NAKAGOME
Central Customs Laboratory, Ministry of Finance,
531 Iwase Matsudo Shi, Chiba Ken, 271 Japan
Yokohama Customs Laboratory;,
1 1, Kaigandori, Naka Ku, Yokohama Shi, 231 Japan

Volatile compounds from different type of rye whisky, Canadian whisky and Burbon whisky were identified
by gas chromatography and mass spectrometry. Minor components of these whiskies were n propanol,
isobutanol, isoamyl alcohol, isoamyl acetate, ethyl caproate, ethyl lactate, furfural, ethyl laurate, ethyl
myristate and ethyl palmitate.

Some differences were observable between the flavour components of American rye whisky and Canadian
rye whisky. However, the flavour components of Canadian whisky and Canadian rye whisky was similar in
the compositions. In some brands of Burbon whisky, the flavour components was similar to the
compositions in American rye whisky and or in Canadian rye whisky.

The contents of isobutanol and isoamyl alcohol in American rye whisky and Burbon whisky were greater
than those in Canadian rye whisky and Canadian whisky. The ratio of isoamyl alcohol to total higher
alcohols has increasing tendency in the order of Burbon whisky, American rye whisky;,

Canadian rye whisky and Canadian whisky, respectively. While the ratio of isobutotal to total higher
alcohols was increasing in the following order ~ American rye whisky, Burbon whisky, Canadian rye whisky
and Canadian whisky.

It was found that as the correlation between isoamyl alcohol / isobutanol and n propanol / isobutanol
showed the characteristics of whisky type , the distribution of the ratio was useful for the discrimination of
whisky type.

Received Sep. 16, 1980



