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Simultaneous Distillation Extraction and GC-MS Analysis of Volatile Components from China-Hemp Leaves
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Abstract  The volatile components of China-Hemp leaves were analyzed by simultaneous distillation extraction (SDE) coupled
to gas chromatography-mass spectrometry (GC-MS). The effect of extraction time on extraction efficiency using dichloromethane
as the extraction solvent was examined. The results indicated an operating time of 4 h proved optimal for SDE. A tota of 44
compounds were identified from China-Hemp leaves, accounting for 86.04%, including 7 ketones (4.67%), 2 hydroxybenzenes
(6.13%), 4 aldehydes (3.88%), 8 acohols (15.35%), 13 hydrocarbons (29.40%) and 8 other compounds (25.64%). The prevail-
ing compounds were caryophyllene oxide (14.36%), caryophyllene (8.08%) anda -caryophyllene(7.05%).
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Table1l Comparison of China-Hemp leaf extracts at different
extraction time points
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Fig.1 Total ion current chromatogram of China-Hemp leaf extract
derived from 4 h SDE extraction
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2

Table2 GC-M Sidentification of volatile components from China-Hemp leaves

/min 1% %

5.550 2,3 2,3-butanedione 0.52 7 955 MS IR S
11.931 2- 2-heptanone 0.16 91 1180 MS IR S
21.042 4- -3 -2- 4-methyl-3-penten-2-one 0.52 80 1512 MS IR
28.062 (2)-6,10- -5,9- -2- (2)-6,10-dimethyl-5,9-undecadien-2-one 0.62 86 1817 MS IR
29.805 (E)-4-(2,6,6- -1- -1- )-3- -2-  (E)-4-(2,6,6-trimethyl-1-cyclohexen-1-yl)-3-buten-2-one  0.81 97 1900 MS IR
33.662 6,10,14- -2- 6,10,14-trimethyl-2-pentadecanone 1.44 0 2095 MS IR
10.268 4,4a.,5,6,7,8-hexahydro-4,4a -dimethyl-6-(1-methylethenyl)-[4R-(4a ,4a ,6B )]- 0.6 97 2470 MS IR

2(3H)-naphthalenone
4.67
33.971 eugenol 2.02 98 2290 MS IR S
34.471 2- -4- 2-methoxy-4-vinylphenol 411 93 2138 MS IR
6.13
12.139 2- 2-hexenal 1.17 93 1196 MS IR S
20.249 benzal dehyde 0.31 9% 1496 MS IR S
35.538 - -3 2-methyl-3-methylene-cyclopentanecarboxal dehyde 0.38 91 2195 MS IR
36.301 34- -3 -1- 3,4-dimethyl-3-cyclohexen-1-carboxal dehyde 2.02 91 2238 MS IR
3.88
16.802 3 3-hexen-1-ol 0.4 93 1367 MS IR S
18.576 1- -3 l-octen-3-ol 0.2 78 1394 MS IR S
22.281 2,6- 2,6-dimethyl-cyclohexanol 0.52 7 1563 MS IR
29.032 phenylethyl acohol 0.27 97 1863 MS IR
31779 2- 2-nerolidol 0.52 86 1998 MS IR
35.112 a - a -hisabolol 4.94 9% 2172 MS IR
36.508 10,10- -2,6- [7.2.0] -58 -
10,10-dimethy!-2,6-dimethylenebicyclo[7.2.0]undecan-B -ol 3.25 91 2250 MS IR
41.87 phytol 5.25 0 2646 MS IR S
15.35
7207 [1R-(IR ,4Z,95)]-4,11,11.- -8- - [7.2.0]4 0.89 %5 1554 MS IR
[1R-(1R*,4Z,9S")]-4,11,11-trimethyl-8-methylene-bicycl o[ 7.2.0] undec-4-ene
22.371 (E)-a - (E)-a -bergamotene 0.95 91 1566 MS IR
22.645 caryophyllene 8.08 9 1592 MS IR S
22711 ann- 8 B 6.02 % 1580  MS IR
4,11,11-trimethyl-8-methyl ene-bicyclo[ 7.2.0] undec-4-ene

2371 aromadendrene 0.44 97 1607 MS IR S

20095 Enu- 3 1610 , 083 % 1639 MS IR
(E)-7,11-dimethyl-3-methylene-1,6,10-dodecatriene
24.306 a- a -caryophyllene 7.05 99 1667 MS IR S
25,553 1R'3Z'934'11'11'. -8 . [7.2.0] -3 24 %0 1702 MS IR
1R 3Z,954,11,11-trimethy| -8-methyl enebi cyclo[ 7.2.0] undec-3-ene
26.450 @7n- 3 1610 , 051 % 1743 MS IR
(2)-7,11-dimethyl-3-methyl ene-1,6,10-dodecatriene

26.545 (2)-a - (2)-a -bisaholene 1.09 87 1747 MS IR

29.206 17,7- -2- [22]] 2-methylenebornane 0.38 89 1881 MS IR

31.126 1,2- -4-(2- )-  1,2-dimethoxy-4-(2-propenyl)-benzene 0.22 97 1965 MS IR

31.298 4- 4-methoxy-benzal dehyde 0.54 93 1974 MS IR
29.40

15.125 2,5 2,5-dimethyl-pyrazine 0.52 9 1263 M S IR S

38.755 indole 0.45 9% 2435 MS IR S
0.97

24.732 4 -1,6- -1,2,37,88a - epizonarene 1.24 97 1648 MS IR

25,431 4a 8- -2-(1- . )-1,2344a 5680 - 235 9 1696 MS IR

1,2,3,4,4a ,5,6,80 -octahydro-4,8-dimethyl-2-(1-methylethenyl)-naphthalene
26,244 l(lS-CIS)- 47 -1-(1- . )-1,2,35,6,80 - 1.06 9% 1733 Ms IR
(1S<cis)-1,2,3)5,6,8a -hexahydro-4,7-dimethyl-1-(1-methyl ethyl)-naphthal ene
26.749 (4a R-trans)- 4a ,8- -2-(1- )-1,234,4a 56,80 -
(4a R-trans)-(1,2,3,4,4a ,5,6,80 -octahydro-4a ,8-dimethyl-2-(1-methylethylidene)-naphthalene 0.43 94 1757 MS IR
29,914 7- -4- -1-(1- )-1,234,40 5680 - (lor 4o 8 )- 0.35 % 1905 MS IR
1,2,3,4,4a ,5,6,8a -octahydro-7-methyl-4-methylene-1-(1-methylethyl)- naphthal ene)

30.864 caryophyllene oxide 14.36 91 1982 MS IR S

31.932 1R-(1R* 3E,7E,11R*)]-1,5,5,8-tetramethyl-12-oxabicyclo[ 9.1.0]dodeca-3, 7-diene 4.99 87 2005 MS IR

35.789 7 -2,2- -3 7-bromo-2,2-dimethyl-3-heptyne 0.86 93 2209 MS IR
25.64

“ 8" “MS” “IR”
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