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Abstract: In order to make clear the natural volatile composition of frankincense and the
differences between fresh frankincense and cooked frankincense, to provide a scientific basis
on improving techniques and evaluating qualities of frankincense volatile oil, and to offer a
new method to analyse volatile composition from solid for reference, the volatile compo-
nents of natural fresh and cooked frankincense were extracted and determined directly by
thermal desorption and gas chromatography-mass spectrometry (GC/MS). More than 40
components are separated and 20 components are identified by comparing their mass spectra

with those contained in the NIST mass spectral database and Mass Works™ software. The
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results show that the main components includ terpenes, alcohol and esters et al, n-octyl ac-

etate is the most important volatile components to frankincense. The normalized peak areas

exceed 50% both in fresh frankincense and cooked frankincense,followed by 1-octanol, lina-

lool and bornyl acetate, the normalized peak areas in fresh frankincense are 19. 44%,
2.27% and 2, 64%, in cooked frankincense are 9.12%, 2.61% and 1.33%, respectively.
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Fig.1 Total ionic current chromatogram of the volatile components of fresh frankincense(a) and cooked frankincense(b)
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Table 1 Identification of main volatile compositions in fresh frankincense and cooked frankincense

NIST 08

RS S Mass Work™ MY EAEE
3 HERR
5 Lk VG /2 BE
REBTFHE  LEkEERE CLIPs
FX 4 EXE GER) AAE KAF
WHTRE (€:3:0) BREET
1 K ER o Phellandrene CioHis 93(1) 136.1252  99.809 1(1) M+ ] 0.25  0.33
2 o R o Pinene CioHie 92(1) 136,126 1 98.750 3(1) [M*] 0.28  0.43
3 s Camphene CioHis 95(1) 136.1259  99.704 4(1) [M+-] 0.45  0.26
4 Fes Sabinene CioHie 90(1) 136.1273  98.514 6(3) [M+] 0.18  0.36
5 fx 3 f#Pinene CioHis 90(1) 136.125 2 96.153 0(2) [M+ ] 0.13  0.21
6 pELE fMyreene CioHie 91(1) 136.126 4 98.591 6(1) [M+] 0.06  0.42
7 g Limonene CioHie 97(2) 136.1252  98.169 0(1) [M+] 0.15  0.17
8 PUEOYiR p-Cymene CioHug 93(1) 134.109 6 99.340 8(1) [M*] 0.07  0.08
9 P& Ocimene CioHis 91(2) 136.1297 99,152 9(1) [M+ ] 0.16  0.28
10 e Eucalypol C1oHi0 97(1) 154.1358 99,479 9(1) [M*-] 0.55  2.25
11 i Terpinene CroHus 92(1) 136,128 2 98.169 0(1) [M+] 0.03  1.09
12 138 1-Octanol CgHis0 88(1) 112.1258 98,156 0(1) [ M*t-—H,0] 19.44 9.12
13 PR Linalool CioHiz0 90(1) 136.1252  97.7530(1) [ Mt —H,0] 2.27  2.61
6-H #-3,5- 6-Methylhepta-3, 5-
14 CgHy: 0 93(1) 124.0888  99.029 1(2) [ M*] 0.05  0.14
1 Z4s-2-H dien-2-one

15 [ e n-Octylacetate Ci0Hz0 02 90(1) 56.56  53.55
16 o FA M B Terpineol CioHisO 91(1) 136.1252  99.0116(1) [ M* —H,0] 0.37  0.98
17 ZERJE R Bornyl acetate C12Hz0 0z 97(2) 196.146 3 96.798 7(1) [ M+] 2.64 1.33
18 RREF B Citronellol propionate Ci3 Hzy Oz 89(1) 0. 36 0.30
19 AR 1-Dodecanol Ci12Hz 0 88(3) 168.2523  96.3119(1) [M*t —H;0] 0.63 0.58
20 FHOEE Hexyloctanoate C14Hz5 0, 90(1) 0.09 0.06
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