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Comparative Analysis of Volatile Oils in Stems and Leaves Root Tubers
and Its Processed Products of Curcuma kwangsiensis

PAN Xiaogiao CHEN Yong WEI Yu-yan YANG Xiufen
( 1. Guangxi Traditional Chinese Medical University Nanning 530001 China)

Abstract  Objective: To analyze constituents in the volatile oils extracted from stems and leaves root tubers
and its processed products of Curcuma kwangsiensis. Method: Volatile oils of C. kwangsiensis were extracted
through steam distillation and the constituents were separated and identified by using GC-MS. Result: Thirty-seven
chemical components were determined in volatile oil from stems and leaves of curcumae kwangsiensis 22 chemical
components were determined in volatile oil from root tubers of C. kwangsiensis and 32 chemical components were
determined in volatile oil from its processed products. Conclusion: Chemical components in volatile oils were
different in three samples.
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HP5973( ) HP-5MS (0.25 70 C 15 °C *min "'
pm x0.25 mm x 30 m) ; 160 °C 1 min 0.5 C *min "' 165
 LG16-W ( ) C 15 °Cemin"' 180 C .
( ) o 70 C 15 °C *min ™'
130 C 1 min 15 C *min '
2.1 N 160 C 1 min 0.5 C *min "' 165 C
50 g 15 °C *min "' 180 C .
2.3 57
0.6% 0.4% 0.2% - 37 69. 78%
1 mL 1.5 mL 3 (E E)40-H1- )3 7-
(10 000 remin"") 10 (7.09%) . (6.96%) .
min o (4.73%) ; 45
2.2 HP-5MS( 0.25 mm x0. 25 22 68.31%
pwm x 30 m) ; 3 (25.23 %) .
1 mLemin "' 0.5 pL 50: 1 (11.13%) B~ (6.53%) ;
250 °C 230 C El 44 32
70 eV 15 ~ 550, 79. 06% 3
NIST98  NISTO5 o (20.68%) . (9.05%) .
70 °C 15 °C *min " (7.27%)
160 °C l min 0.5 C *min "' 170 C 0
10 °C *min ™' 180 C . 1~4,
1
No. tp /min /%
1 3.48 (18) 6 6-dimethyl2-methylene-bicyclo 3. 1.1 heptane (1S) { -) 8- CioHye 0.28
2 3.89 eucalyptol C,oH,;30 0.87
3 4. 40 3 7-Dimethyld 6-octadien3-ol CipyH ;0 0.52
4 4.82 camphor CoHO 2.81
5 5.00 isoborneol C,oH,;30 3.61
6 5.25 a-erpineol ( p-menth- -en-8-ol) a— CH ;30 0.82
7 5.57 cis2-Methyl -5 1-methylethenyl) 2-cyclohexen -ol 2-  S5{1- ) 2- CH,0 0.19
4
8 5.86 3 7-dimethyl2 6-octadienal C,yH;3, 0, 0.05
9 6.16 isobornyl acetate CpHy 0, 0.33
10 6. 80 ( 3R-rans) 4-ethenyl4-methyl 3 1-methylethenyl) 4 1-methylethyl) —cyclohexene ( 3R- C,sHyy 0.31
) -4- 4- 3{1- )41~ ) -
11 6.95 a-cubebenea— CisHy, 0. 06
12 7.31 copaene C,sHy, 0.47
13 7.43 1S{ la 28 48 - -ethenyld-methyl2 4-bis( 1-methylethenyl) cyclohexane - C,sH,, 3.82
14 7.85 caryophyllene C,,H,, 2.71
15 8.20 (la 4ac 8aa)d 2 3 4 4a 5 6 8a-octahydro7-methyl-4-methylened «{ 1-methylethyl) = C,5H,, 0.72

naphthalene (la 4ac 8aa) 4 2 3 4 4a 5 6 8a-

g- 4-

a41- ) -
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1

No tp /min 1%
16 8.31 cis4 1 4 8-etramethyl4 7 10-cycloundecatriene 414 8- 4 7 10- CsHyy 2.61
17 8.58 ( 4aR+rans) -decahydro4a-methyld -methylene7H 1-methylethylidene) -naphthalene ( 4aR— CisHyy 1.21
) - 4a- - g 1- ) -
18 8. 68 germacrene D D CsHy, 1.23
19 8. 80 trans—6-ethenyl4 5 6 7-etrahydro-3 6-dimethyl-5-isopropenyl-benzofuran CisHy O 6.96
20 8.95 2R 2« 4aa 8aB) 4 2 3 4 4a 5 6 8a-Octahydro4a 8-dimethyl2 1-methylethenyl) - C,5H,, 4.36
naphthalene 2R-(2a 4ac 8aB) -4 2 3 4 4a 5 6 8a- 4a 8- 24 1-
) -
21 9.29 (1S—is) 4 2 3 5 6 8a-hexahydro-4 7-dimethyl-d  1-methylethyl) -naphthalene( 1S- ) - CsHy, 2.40
12356 8a— 4 7- d4A1- ) -
22 9.77 (4aR4rans) 4 2 3 4 4a 5 6 8a-octahydrod4a 8-dimethyl2 1-methylethylidene) - C,5H,, 1.29
naphthalene( 4aR— )-12344a5 6 8a— 4a 8- 2-H1- ) -
23 10. 04 1 -ethenyld -methyl 2 1-methylethenyl) 4o 1-methylethylidene) —cyclohexane 1- - CsHy, 2.15
21~ )4 1- )
24 10. 34 . . .
1 7 7-rimethyl2~vinylbicyclo 2.2.1 hept2-ene 1 7 7- 2- 2.2.1
CipHyg 1.17
2
25 10. 45 caryophyllene oxide C5sHy 0 4.73
26 10. 69 y-elemene y— CsHyy 3.51
27 11. 19 laR{ laa 7a 728 7ba) Ha 2 3 5 6 7 7a Tb-octahydrod 1 4 7-etramethyldH- CsH,, 1.05
cycloprop e azulene laR-laa 7a 7aB 7ha) Ha 2 3 5 6 7 7a 7b- 414 7-
4H- e
28 11.52 (1S=<is)4 2 3 4 5 6 7 8-Octahydrod 4-dimethyl7- 1-methylethylidene) -azulene CsHy, 1.99
2-sopropyl-5 -methyl-9 -methylen-bicyclo 4.4.0 decd-ene 5- 9- 2-
29 11.71 CisHy, 2.49
4.4.0 -
30 12.29 (E E) 3 7-dimethyld0 1-methylethylidene) 3 7-cyclodecadienH -one CisHy,O0 1. 16
31 12. 60 ( -) -spathulenol ( =) - CsH,, 0 0.39
32 13. 14 ( E E) 40 1-methylethenyl) 3 7-cyclodecadiend -one ( £ E) 40 1- )3 7- C;H; O 7.09
4
33 13.59 6 10-dimethyl3 1-methylethyl) 6—cyclodecene-d 4-dione C5sHy 0, 3.65
34 13.93 6-isopropenyl-<4 8a-dimethyld 2 3 5 6 7 8 8a-octahydro-naphthalen2-ol 6— 4 8a- C;H,,0
1.89
423567 8 8a- - 2
35 18.95 bis( 2-methylpropyl) esterd 2-benzenedicarboxylic acid CisHy 04 0.27
36 19. 31 6 10 14-Trimethyl2-pentadecanone CsHy O 0.47
37 22.71 (E E)-6 10 14-rimethyl5 9 13-pentadecatrien2-one CigH30 0.14
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2
tp /min 1%
1 3.25 camphene CioHyg 0.28
2 3.46 B-pinene - CioHig 0.40
3 3.73  3carene 3— CroHyg 0.35
4 4.38 ( +) 4-carene ( +) 4- CoHyg 0.30
5 4. 80 camphor C,oHcO 1.23
6 4.98 borneol C, H,0 0.90
7 6. 14 (1S-endo) 4 7 7-rimethyl-bicyclo 2.2.1 heptan2-ol-acetate C,H,,0, 0.91
8 6. 80 ( 3R-rans) 4-ethenyl-4-methyl 3 1-methylethenyl) 4 { 1-methylethyl) cyclohexene( 3R- ) 4- CsH,, 0.79
4- 3H1- ydA1- ) -
9 7.43 1S{1a 28 48 H-ethenyld -methyl2 4-bis( 1-methylethenyl) <cyclohexane - CisHy, 6.53
10 7.84 caryophyllene C,Hy, 2.05
11 8.29 a-Caryophyllene a- CiyHy, 1.50
12 8.81 trans-6-ethenyl4 5 6 7-etrahydro3 6-dimethyl-5-sopropenyl-benzofuran CisHy, O 25.23
13 8.95 ( 4aR-rans) -decahydro-4a-methyld -methylene7 < 1-methylethylidene) -naphthalene ( 4aR- ) - CsH,, 2.01
da- 4- T 1- ) -
14 10. 04 1 -ethenyld -methyl 2 1-methylethenyl) <4~ 1-methylethylidene) -cyclohexane 1- H4- 2- C;sHy, 3.47
(1- )41 ) -
15 10. 65 B-elemenone S— CsH,,0 2.97
16 11.49 1S{la 7a 8aa) 4 2 3 5 6 7 8 8a-Octahydrod 8a-dimethylZ~ I-methylethenyl) - C,sH,, 1. 15
naphthalene
17 1200  B-humuleneg- C, Hy 2.22
18 12.13 1S{1la 7a 8aB 4 2 3 5 6 7 8 8a-Octahydrod 4-dimethyl7H 1-methylethenyl) -azulene C,5H,, 1.58
1S{la 7T 82 4 2356 7 8 8a- 4 4- T 1- ) -
19 12. 41 isoaromadendrene epoxide CsHy, 0 1.27
20 13.13 (E E) 3 7-dimethyld0~ 1-methylethylidene) 3 7-cyclodecadien- -one C,sH,,0 11.13
21 13.49  neocurdion C,sH,, 0, 0.80
22 13. 69 6-isopropenyl<4 8a-dimethyld 2 3 5 6 7 8 8a-octahydro-naphthalen2-o0l 6— 4 8a- C,sH,,0 1.24
423567 8 8a- - 2
3
tp /min 1%
1 3.20 2-methyl-5 1-methylethyl) -bicyclo 3.1.0 hex2-ene 2- S5 1- ) - CioHyg 0.22
3.1.0 2
2 3.28 (1R) -a-pinene ( 1R) -a— CioHyg 1.86
3 3.42 camphene CoHy 4.62
4 3.65 B-pinene G- CioHg 2.39
5 4.02 1-methyl 2 1-methylethyl) -benzene CioHyy 0.23
6 4.06 D-fimonene CioHiye 1. 47
7 4.11 eucalyptol Ci H;40 5.21
8 4.69 3 7-dimethyld 6-octadien3-ol CioH, 40 0.19
9 5.38 camphor CoH;sO 4. 46
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No. ty /min /%
10 5.51 borneol CoH,cO 2.56
11 5.60 isoborneol CoH; 30 0.70
12 5.71 ( R) 4-methyld A 1-methylethyl) 3-cyclohexend-ol ( -) 4- CoHs0 0.24
13 5.85 a-erpineol ( p-menthd-en-8-0l) a-— CoH ;30 0.56
14 6.95 (1S-endo) 4 7 7+rimethyl-bicyclo 2.2.1 heptan2-ol-acetate C,Hy 0, 1.75
15 7.56 ( 3R+rans) 4-ethenyl<4-methyl 3 1-methylethenyl) 4 1-methylethyl) —cyclohexene ( 3R- 2.30

CisH
) 4-  4-  3{1- )4 1- ) - S
16 8. 19 1S{1a 2B 48 - -ethenyld -methyl2 4-bis( 1 -methylethenyl) —cyclohexaneg— CisHyy 0.22
17 8.31 laR{ laa 4aa 7a 7aB 7ba) -decahydrod 1 7-rimethyl4-methylene-d H—cycloprop e CsHy, 9.05
azulene
18 8.80 caryophyllene CHy, 0.81
19 8.90 y-elemene y— CisHy, 0.42
20 9.22 B-panasinsene 3— 0.29
21 9.35 a-caryophyllene a— G4 Hy, 0.61
22 9. 66 1S{1la 4a 70) 4 2 3 4 5 6 7 8-octahydrod 4 9 9-etramethyl4 7-methanoazulene CisHy, 0.24
15{1la 40 70) 4234567 8- 449 9- 4 7-

23 9.81 s{ E E) --methyl-5-methylene-8 1-methylethyl) 4 6-cyclodecadiene s{ E E) -H- CysH,, 1.59
- 8 1- ) 6-

24 9.93 ( 4aR-rans) -decahydro4a-methyl- -methylene7 1-methylethenyl) -naphthalene ( 4aR- CisH,, 0.83
) - da- 41- g 1- ) -

25 10. 05 trans-6-ethenyl4 5 6 7-tetrahydro-3 6-dimethyl-5-sopropenyl-benzofuran Ci5sHy O 7.27
26 11.09 IR{ la 3a 4B) -4-ethenyl-a « 4-rimethyl3 I-methylethenyl) —cyclohexanemethanol CsH, O 0.23

IR{ 1la 3a 48 +4- o a 4- 31~ ) -

27 11.43 1 -ethenyl- -methyl 2 1-methylethenyl) 4~ 1-methylethylidene) —cyclohexane 1- - CsHy, 1.67

2H1- )4 1- ) -

28 12. 11 laR{ laa 7a 7aa 7ha) Ha 2 3 5 6 7 7a 7b-octahydrod 1 7 7a-etramethyld H- CisH,, 2.11

cyclopropa a naphthalene laR« laa 7a 7aa 7Tba) -Ha 2 3 5 6 7 7a Th- 417
Ta- 4 H- a

29 12.25 2R« 2a 4aa 8aa) -decahydro-w o 4a-rimethyl-8-methylene2-naphthalenemethanol a- CisHy, O 1.59
30 12.49 B-elemenone B— CsHy,0 1.90
31 14.24 1SH{ 1a 3aB 4a 8af -decahydro4 8 8-rimethyl-9-methylened 4-methanoazulene CisHyy 0.79
32 15.63 (E E) 3 7-dimethyld0 1-methylethylidene) 3 7-cyclodecadien- -one Ci5sHy, 0 20. 68
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4 3
1%
No.
1 camphor 2.81 1.23 4.46
2 ( 3R-rans) 4-ethenyl4-methyl3-( 1-methylethenyl) 4« 1-methylethyl) <cyclohexene ( 3R- 0.31 0.79 2.30
) 4- 4- 3 1- )dA1- ) -
3 1S{ 1a 28 40 - -ethenyld -methyl2 4-bis( 1-methylethenyl) -cyclohexane g— 3.82 6.53 0.22
4 (4aR-rans) —decahydro4a-methyld -methylene—7 1-methylethylidene) — naphthalene ( 4aR- 1.21 2.01 0.83
) da-  d- a41- ) -
5 trans-6-ethenyl4 5 6 7-etrahydro3 6-dimethyl-5-sopropenyl-benzofuran 6.96 25.23 7.27
6 1-ethenyld -methyl 2 1-methylethenyl) 4 1-methylethylidene) -cyclohexane 1- - 2.15 3.47 1.67
2-1- )4 1- )
7 (E E) 3 7-dimethyl40 1 -methylethylidene) 3 7-cyclodecadienH -one 1. 16 11.13 20. 68
8  caryophyllene 2.71 2.05 0.81
9 6-isopropenyl-4 8a-dimethyld 2 3 5 6 7 8 8a-octahydro-naphthalen2-o0l 6- 4 8a-— 1. 89 1.24 -
4235678 8a- - 2
10 eucalyptol 0. 87 - 5.21
11 3 7-dimethyld 6-octadien3-ol 0.52 - 0.19
12 isoborneol 3.61 - 0.70
13 aerpineol ( p-menth- -en-8-0l) a- 0.82 - 0.56
14 y-elemene y— 3.51 - 0.42
15 camphene - 0.28 4.62
16  B-pinene 8- - 0.40 2.39
17 borneol - 0.90 2.56
18 (1S-endo) 4 7 7+rimethyl-bicyclo 2.2.1 heptan2-ol-acetate - 0.91 1.75
19 a-caryophyllene a— - 1.50 0.61
20  B-elemenone B- - 2.97 1.90
24 M . : 1999: 637.
R 2
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