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Abstract
Volatile components of pinenut were identified. Pinenut was extracted by simultaneous distillation and
extraction method after Soxhlet extraction. The odor profile of the extract was very similar to that of pinenut.
This extract was then fractionated into four fractions by Preparative TLC. These all fractions were analyzed
by a combination of glass capillary gas chromatography (FTD, FID capillary GC) and mass spectrometry.
One hundred and nine components, including 26 hydrocarbons, 17 esters, 16 aldehydes, 12 ketones, 31 alcohols,
11 bases, 2 acids and 3 miscellaneous components were identified.
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Fig. 1. Extraction and Fractionation of volatile
components of pinenut
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Table 1. Identified compounds in Pinenut

Compound Peak No Peak area (%)
Hydrocarbones

Hexane 1
a-Pinene 8 22.91
Toluene 11
Camphene 12 1.34
B-Pinene 14 6.50
Undecane 15
A3-Carene 17 1.19
p-Myrcene 18 0.51
Limonene 22 12.11
Dodecane 26
p-Cymene 31 0.46
1,2,4-Trimethylbenzene 32 0.19
Tridecane 34
1,2,3-Trimethylbenzene 37
Tetradecane 45
Copaene 54
iso-Longifolene 59
Pentadecane 60 2.60
Longifolene 64 1.08
p-Caryophyllene 70
Naphthalene
1-Heptadecene 83 0.79
Heptadecane 88
Octadecane 94
Nonadecane
Tricosane

Aldehydes
Pentanal 5 0.30
Hexanal 13 2.37
Heptanal 20
tr-2-Heptenal 35 0.72
Nonanal 41 0.53
tr-2-Octenal
Benzaldehyde 49 *1.70°
Furfural 52
Campholenic aldehyde 53
Decanal 55
tr-2-Octenal 63
Myrtenal 73 0.68
tr, cis-2,4-Decadienal
tr, tr-2,4-Decadienal 86 *0.76
tr-2-Undecenal 90 )
Pentadecanal 103




Vol. 18, No. 2 (1986) o] I EA FE AT 107

Table 1. (Continued) Table 1. (Continued)

Compound i Peak No Peak area (%) Compound Peak No Peak area (%)

Alcohols

Ethanol 3 0.39 Esters

2,2-Dimethylpropanol 6 Ethyl acetate 2 1.46
1-Propanol 9 Hexyl formate 27

1-Butanol 16 0.74 Methyl caprylate 42

3-Methylbutanol 23 Ethyl caprylate 44 047
2-Methylbutanol 24 *1.66 iso-Bornyl acetate 58

1-Pentanol 29 0.60 2-Methylhexyl acrylate 66

2-Heptanol 36 Bornyl acetate 69 0.15
1-Hexanol 38 3.92 Ethyl caprate 75

2-Butoxyethanol 43 Myrtenyl propionate 91

1-Octen-3-ol 46 Methyl laurate 93 0.26
1-Heptanol 51 Ethyl laurate 97 0.60
2-Ethylhexanol 56 Methyl myristate 102

Octanol 65 Ethyl myristate 104

Fenchol 67 0.42 Methyl palmitate 106
2-(2-Methoxyethoxy) ethanol 68 Ethyl palmitate 107

tr-2-Octenol 72 Methyl oleate 110

Menthol 75 0.32 Di-iso-butyl phthalate 111

‘ 4-Terpineol 77 Acids

Pinocarveol 79 0.68 Acetic 48 *1.70
1-Nonanol 80 Hexanoic (Caproic) 95

3-Pinene-2-ol 81 Bases

Borneol 82 0.29 Pyridine 21

a-Terpineol 85 *0.76 Pyrazine +

Myrtenol 92 0.20 Methyl pyrazine +

p-Cymen-8-ol 96 2,5-Dimethyl pyrazine +

Carveol 98 2,6-Dimethyl pyrazine +

1-Undecano! 99 0.12 Ethyl pyrazine +

BHT 100 2,3-Dimethyl pyrazine +
p-Menth-4(8)-en-1,2-diol 108 2-Ethyl-6-methyl pyrazine +
p-Menth-1-en-6,8-diol 109 2,3,5-Trimethyl pyrazine +

Ketones 5-Methyl quinoxaline +

2-Heptanone 19 0.55 2-Acetyl thiazol 76

3-Octanone 30 0.65 Miscellaneouses

2-Octanone 33 0.28 1,8-Cineol 25 *1.66
Thujone 39 *0.96 2-Pentylfurane 28 0.48
Fenchone 40 *0.96 1,2-Epoxylimonene 50

Camphor 57 2.09

iso-Pinocamphone 61 The compounds are listed in increasing order of reten-
3,6,6-Trimethylbicyclo (3,1,1) heptan-2-one 71 tion time and peak numbers correspond to those of Fig.
Dihydrocarvone 78 2. The peak areas are listed only the amounts more than
Verbenone 84 0.78 g‘.}llzoa'\sterisk signs denote the area percentages of the
Carvone 87 0.50 overlapped peaks.

6, 10, 14-Trimethyl-2- The plus signs denote the tentative identification by com-

pentadecanone 105 parison with the retention times on FTD/FID GC
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Fig. 2. Main volatile components of pinenut
25m x 0.25mm ID Unisole 400 fused silica capillary
column [Helium carrier gas at 0.64 ml/min, split ratio
1:100] Temperatures: 55°C (3 min)-195°C (60
min)-198°C (80 min), 3°C/min, Injection port 240°C,
Detector 240°C

Table 2. Fatty Acid Composition of Lipid from
Pinenut®

ACID % ACID %o
14:0 t 18:25, 9 1.87
15:0 t (n-6) 16.70
16:0 4.94 18:35, 9. 12 15.04
16:1 (n-9) t (n-3) 0.14
(n-7) 0.10 184 5.9, 12,15 t
16:2 (n-6) t 20:0 0.30
17:0 0.04 20:1 (n-9) 1.01
16:3 (n-3) t 20:2 5, 11 0.08
18:0 1.98 (n-6) 0.47
18:1 (n-9) 26.29 20:3 5, 11, 14 0.79
(n-7) 0.17 others 0.21
saturated 7.26
monoenoic 27.57
polyenoic 147.31
5-olefinic 17.78
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Fig. 3. FID/FTD Gas chromatogram of volatile com-
ponents of pinenut
Instrument: SHIMADZU GC-7A FTD-8, FTD 10x 8,
FID 10x 4, Column: Unisole 400 fused silica column
0.25mm x 25m, 65°C (4 min)-195°C, p.r. 3°C/min
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