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STU DIES ON SUPERCRITICAL CO, EXTRACTION OF LABDANUM
AND ITS CHEMICAL COMPONENTS

ZHU Kai, MAO Liagshan, ZHU Xin bao
( College of Chemical Engineering, Nanjing Forestry University, Nanjing 210037, China)
Abstract: T he labdanum extract from branches and leaves of Cistus ladaniferus L. was obtained by supercritical
CO; extraction( SCFE-CO,) at pressure 28 MPa, temperature 40 C, flow rate 30 L/h and time 3 h. The labdanum
concrete was obtained by Soxhlet extraction using benzene as solvent, and labdanum oil w as obtained by steam disti+
lation. T he yield and properties of the extracts obtained with different extracting methods w ere compared and ana-
lyzed. The results showed that the yields were 6.6% by SCFE CO» extraction( 4. 8% by benzene extraction and 0.
8% by steam distillation respect ively) . The yield of SCFE CO; extraction was the highest and the quality was better
than that of benzene extraction. Chemical constituents and their relat ive contents of the SCFE-CO; extract and steam
distillation oil w ere measured by GG-MS, and 31 chemical constituents were identified, in which 31 compounds exist

ed in the SCFE-CO; extract, 26 compounds existed in the steam distillation oil.
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Table 1 Effects of different extraction methods on yield and properties of labdanum products
! % 95%
extraction methods yield odors properties and appearances solubilty m 95% alcohol
_ , 1
steam distilation 0-8 ambraamber, pure light-yellow transparent oil one time volume
_ , 1
benzene extraction 4.3 ambra-amber, herb, caramel dark-amber cream one time volume
CO, 6.6 - 5

SCFE-CO,

strong am bra-amber

light-amber colour liquid

five times volume, a few insolubles
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Table 2 Comparison of main chemical components of the steam distillation oil and SCFE-CO; extract of labdanum

relative contents/ %

/ min

No. compounds retention time SCFE- CO, o .
SCFE- CO, extract steam distilation oil
1 a G-pinene 3.2 trace 3.1
2 camphene 3.7 trace 2.2
3 2,2,6- 2,2, 6-trimethyl cyclohexanone 5.7 2.3 3.0
4 I-carvone 8.6 1.2 3.3
5 14 tetradecane 17.2 1.2 3.1
6 15  pentadecane 21.3 1.0 2.8
7 eugenol 24.2 1.4 2.1
8 ledol 24.9 6.2 14.3
9 epiglobulol 25.3 2.6 5.3
4aR -1,2,3,4,4a,5,6, 8- - 4a, & -2 (F
10 )- 4aR-trans-1,2, 3,4, 4a, 5, 6, 8aoctahydre- 4a, & dimethy} 2-( - 26.2 2.3 3.6
methylethylidene)-naphthalene
11 ambrox 27.2 1.2 2.6
12 2,10, 14 -2 2,10, 14 rimethyl pentadecan 2one 30.2 1.5 2.4
13 gnisalva 33.8 0.9 2.0
14 hexadecane 36. 1 1.9 3.0
a, 2~ -2 (4 -3 )-,[la.(R"),2.a.]
15 a, 2dimethy+ 2-( 4methyt 3pentenyl)-, [1 a. (R ), 2. a.]- 37.5 2.3 2.8
cyclopropanemethanol
16 dbutyl phthalate 37.6 8.4 19.6
17 — 16 kaur 16-ene 39.8 2.7 8.2
18 9,12 9, 12 octadecadienoic 42.9 2.3 3.0
19 — 6 androstar 6one 45.9 2.0 1.2
3,711, 15 6, 10, 14- -1
20 37,11, 15-tetram ethyl 6, 10, 14 hexadecatrien- kol 471 3.0 o
21 octade canal 48. 1 2.2 1.1
22 heneicosane 49.6 6.4 2.9
(2,2,6- - [ 4.1.0] - 1)-
23 (2,2, 6-trimethy} bicyclo[ 4. 1. 0] hept Fyl)-methanol 50.6 31 B
24 fam esol 51.9 4.1 0.9
4 —4
25 cyclohexanecarboxylic acid, 4 propy}, 4 methoxyphenyl eser 522 7.8 2.0
26 cedrol 54.1 6.0 2.8
27 1,2+ 1, 2} docosadiene 55.6 1.8
28 heptacosane 57.6 3.8 1.5
29 nonacosane 64.1 9.0 1.1
0 > F -F (4 4 -F -4 65.6 4.2 —
5-hydroxy #methoxy2-( 4 methoxyphenyl}- 4H- benzopyran- 4-one
(9 [3.3.1] -9-3,5% (L + -4 -
31 1 - + (Sborabicyclo[ 3. 3. 1] nor-9yl)3, 5bis ( 1, + dime 66.9 7.4 —

thylethyl)- 4 ethyl 1H- pyrazole
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