1T EE 21
2011 4 11 A

F [ S 06 07 5 2 2k AR

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 17 ,No. 21
Nov. ,2011

BB 4 2R AR S M 4 il Y EE B A

H,RE R ER AL

(FEYEFR,&T

[(HE]

530001)

B A BT AR 250 A S IE 0 R AL A o TR K AR AR AR IR R SR IR R S R AU 3 -

B I (GC-MS) 2p#r . 255  WEEAR G 25 M » B A5 B 57 AL 2F o, M8 58 1 37 A Al A= il vh 20 2 45 Ak il
BB T 22 A4 R G M i th 43 B8 1 44 ML BEE T 32 A SR 3 RE R A A U B i AR TE RO R

[R#IA]  HefBa; Fuh; M EE-RE
[FESHES] R284.1 [ X EkFRIRED] A [

51 1005-9903(2011)21-0107-06

Comparative Analysis of Volatile Oils in Stems and Leaves, Root Tubers

and Its Processed Products of Curcuma kwangsiensis

PAN Xiao-jiao ,CHEN Yong ,WEI Yu-yan ,YANG Xiu-fen"
(1. Guangxi Traditional Chinese Medical University , Nanning 530001 , China)

[ Abstract |

and its processed products of Curcuma kwangsiensis.

Objective ; To analyze constituents in the volatile oils extracted from stems and leaves,root tubers

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 (36 H B35 A | ) 5 (3 4E 25 HP-5MS (0. 25
pm x0.25 mm x 30 m) #L¥: f7 5 B 4045 A 5 K T
FEELAR ;LG16-W B0 AL (AL s BE B0 HL) ), JEK
BB (/3 #rl, g 2ailm A ) .

2 FAEREER

2.1 RIS Ay AR BUEEAR 4 250t A 50
il i 45 50 g, 5 2 Tl 4R LR 4% H By ik K KR 7
TR 4R T2 4 S B O 3 T, A5 B v AR A R A v
IR A, 153 %53 5 0. 6% ,0.4% ,0.2% . it
HE LA AN T mL 2R Z BRI, B 1.5 mL &
O N 5 JG /K B R B, B0 (10 000 r+min ') 10
min, %5 FH .

2.2 SHMAEESH &M HP-5MS(0.25 mm x0. 25
pm x30 m) §EME AT EANEH AN AR W
I mLemin ™' §FRERE 0.5 wL, 403 b 500 1, 54k % i
J¥ 250 °C, B TR E 230 C, i g EL H T g
70 eV, H A T Bl o 15 ~ 550, % B R H
NISTO8 FI NISTOS HEATH: % o Al 4 25 i 45 A il 1Y
FHRFLF NG EEE 70 €, L1 15 C -min ' THEE
160 C ,{%4% 1 min, 210.5 °C +min ' FFE F 170 C,
PL10 C-min ' FHE E 180 C . KR4 A i ¥ & I

B TH e R MR IR TR 70 °C L LL 15 C - min ' THIR
%160 C, %4 1 min, L 0.5 C -min ' F-IE £ 165
C,LL15 Comin ' FHRZE 180 °C, HEAB 4 il 5 4
B FHR AR A R A IR EE 70 °C L L 15 C - min
FHEZE 130 C, f£4F 1 min, L) 15 C -min ' FHEE
160 °C {45 1 min, L 0.5 °C *min ' F}FE & 165 C ,
LI 15 °C -min "' FHRE £ 180 C

2.3 45 A ZEM IR 5T gy, B
B 37 A, AR IR ) 69. 78% [, Hidh & i
3 ANMEEW R (E,E)-10-(1- 243 ) -3 ,7-3F %
TR (7.09% ) L F AR WK I (6. 96% ) A AT I A
1R (4. 73% ) s HEAR A i 2o A 1 45 A pl sy, B 2%
B 22 A, AR 68.31%  Hidh & i
3 Ak A W 3R kg R (25.23 %) L E ST
(11.13% ) B-Hi# s (6. 53% ) 5 A AR 4 4 ] ity 2 A
44 AR, B S A 32 A4S, R R R R
79.06% Hoh R RN 3 NMMEAE YN DR
(20.68% ). #& B fi (9.05% ). F K vk W &
(7.27% ) o A FE K0 A 25 5 8K, A TR s 4
FEAT B it 25 S B R . A RE S R T & % Ly
B W W1 ~4,

x1 EMEETHELZBULERSSM

No. tp/min AR 25 R T AL Ry 4y ¥ AHXT 5 /%
1 3.48 (1S) -6 ,6-dimethyl-2-methylene-bicyclo[ 3. 1. 1 Jheptane (1S)-( - )-8-JR CoHye 0.28
2 3.89 eucalyptol #n 2 CipHx0 0.87
3 4.40 3,7-Dimethyl-1 ,6-octadien-3-ol J7 & i CiyH ;30 0.52
4 4.82 camphor #% i CipHig0 2.81
5 5.00  isoborneol 7 i CioH;30 3.61
6 5.25 a-terpineol ( p-menth-1-en-8-ol ) a-F5 Vi it CpH0 0.82
7 5.57 cis-2-Methyl-5-( 1-methylethenyl) -2-cyclohexen-1-ol 0 -2-H J£-5-(1-H 2 f3) 2-H 2% CoH,,0 0.19

BE-1
8 5.86 3,7-dimethyl-2 ,6-octadienal F7* 5 i C,,H5,0, 0.05
9 6. 16 isobornyl acetate Z., % 5 Ji fiti i Ci2Hy 0, 0.33
10 6.80 ( 3R-trans ) 4-ethenyl4-methyl-3-( 1-methylethenyl ) -1-( 1-methylethyl ) -cyclohexene (3R-J&  C,sH,, 0.31
) -4-PEA4-ZFHH-3-(1-F M) -1-(1-F 2 38 A O
11 6.95 a-cubebenea-EE 8 i i CisHy, 0. 06
12 7.31 copaene T U CisHyy 0.47
13 7.43 [15-(1a,28,48) ]-1-ethenyl-1 -methyl-2 ,4-bis( 1 -methylethenyl) -cyclohexane B-H§ & 4 CysHy, 3.82
14 7.85 caryophyllene £7 /7 /5 CiyHy, 2.71
15 8.20 (la,4aa,8aa)-1,2,3,4,4a,5,6, 8a-octahydro-7-methyl-4-methylene-1-( 1-methylethyl )-  C,sH,, 0.72

naphthalene (1a,4aa,8aa)-1,2,3,4,4a,5,6,8a-/\%(-7-H 3 4-p B F-1-(1-HF L2 3L) -2
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No tg/min (=% ¥ ARXT 5 1/ %
16 8. 31 cis-1,1,4 ,8-tetramethyl-4,7 ,10-cycloundecatriene JIiz{-1,1,4 ,8-PUH 34 7 10-3F+— =4 CisHy, 2.61
17 8.58 (4aR-trans ) -decahydro-4a-methyl-1-methylene-7-( 1-methylethylidene ) -naphthalene (4aR-%  C,sH,, 1.21
) - A Aa-F -1 L7 (- AL 2 3 ) - 2%
18 8. 68 germacrene D KM 4% D CisHyy 1.23
19 8. 80 trans- 6-ethenyl4 ,5,6,7-tetrahydro-3 ,6-dimethyl-5-isopropenyl-benzofuran 3 A ik g 45 CsH,, O 6.96
20 8.95 [2R-(2a,4ax,8a8) ]-1,2,3,4,4a,5,6,8a-Octahydro-4a, 8-dimethyl-2-( 1-methylethenyl)-  CsH,, 4.36
naphthalene [ 2R- (2a,4ax,8a8) ]-1,2,3,4,4a,5,6,8a-/\ S 4a,8- " H H2-(1-H 2 K
)2
21 9.29 (18-cis)-1,2,3,5,6,8a-hexahydro-4 ,7-dimethyl-1-( 1 -methylethyl ) -naphthalene (1S-Jliiz{ )- C,5H,, 2.40
1,2,3,5,6,8a- R & 4,7-W P EE-1-(1-PEZFE) 2§
22 9.77 (4aR-trans )-1, 2, 3, 4, 4a, 5, 6, 8a-octahydro-4a, 8-dimethyl-2-( 1-methylethylidene )-  C sH,, 1.29
naphthalene(4aR-jZ)-1,2,3,4,4a,5,6,8a-/\ & 4a,8- " H 3L 2-(1-HF KW 2 ) - 28
23 10. 04 1-ethenyl-1-methyl-2-( 1-methylethenyl ) 4-( 1-methylethylidene ) -cyclohexane 1-H 3£-1-2, 4%  C,sH,, 2.15
Fe2-(1-H 25 38) 4-(1-F 3L 2 3%) 7 O b
24 10. 34 . _ .
1,7,7-trimethyl-2-vinylbicyclo[ 2. 2. 1 ] hept-2-ene 1,7 ,7-=H 3£ 2-Z B FE IR [2.2. 1] &
P C,Hjg 1.17
25 10. 45 caryophyllene oxide 7475 & 1LY CsH,,0 4.73
26 10. 69 y-elemene y-i 7 s CsHy, 3.51
27 11. 19 [1aR-(laa, 7a, 7aB, Tba ) ]-1a,2,3,5,6,7, 7a, Th-octahydro-1, 1, 4, 7-tetramethyl-1H-  C,sH,, 1.05
cycloprop[ e ] azulene [1aR-(laa,7a,7a8,7ba) J-1a,2,3,5,6,7,7a,7b-)\ &-1,1,4,7-J0 H
Fe-TH-FR N e[ e] H 35 EF 15
28 11.52 (18-cis)-1,2,3,4,5,6,7,8-Octahydro-1, 4-dimethyl-7-( 1-methylethylidene ) -azulene # €] C,5H,, 1.99
EN
2-isopropyl-5-methyl-9-methylen-bicyclo[ 4. 4. 0 | dec-1-ene 5-F1 £:-9-\F F 3255 7 K& XL FR
29 1171 propy Y Y Y SR CysHyy 2. 49
[4.4.0]F45-1
30 12.29 (E,E)-3,7-dimethyl-10-( 1 -methylethylidene) -3 ,7-cyclodecadien-1-one 7 & fifi CisH, 0 1.16
31 12. 60 (- ) -spathulenol ( — ) -5 IH-Fiz il 45 it CsH,, 0 0. 39
32 13. 14 (E,E)-10-(1-methylethenyl) -3 ,7-cyclodecadien-1-one ( E,E)-10-(1-H £ J@&3)-3,7-38%4  C;3H ;0 7.09
T -1
33 13.59 6,10-dimethyl-3-( 1-methylethyl) -6-cyclodecene-1,4-dione 3§ i CsH,, 0, 3.65
34 13.93 6-isopropenyl-4 8a-dimethyl-1,2,3,5,6,7,8 ,8a-octahydro-naphthalen-2-ol 6-53 5 /% %4 ,8a- C,5H,, 0
1. 89
W H-1,2,3,5,6,7,8 ,8a- )\ A -ZEHE-2
35 18.95 bis(2-methylpropyl) ester-1,2-benzenedicarboxylic acid 4 # — H i — 5% T fig Ci¢Hy 0, 0.27
36 19. 31 6,10,14-Trimethyl-2-pentadecanone A fifi CigHy0 0. 47
37 22.71 (E,E)-6,10,14-trimethyl-5,9 ,13-pentadecatrien-2-one 2 J& %& N [l CgH;0 0. 14
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R2 EMEERBERBUERISHER

SRS tp/min R AR R R T AL SR R 7T AH X & 1/ %
1 3.25 camphene 3% /i CioHyg 0.28
2 3.46 B-pinene B-JR Ji CioHie 0.40
3 3.73 3-carene 3-B4 I CioHyg 0.35
4 4.38 ( +)-4-carene ( +)-4-E5JF CioHyg 0. 30
5 4. 80 camphor 1% fif CH,;s0 1.23
6 4.98 borneol J¢ i CipH;s0 0.90
7 6.14 (1S-endo) -1,7,7-trimethyl-bicyclo[ 2. 2. 1 ] heptan-2-ol-acetate 7 JiE Z, 2 vK F- 1§ C,,Hy0, 0.91

8 6. 80 (3R-trans) 4-ethenyl4-methyl-3-( 1-methylethenyl ) -1-( 1 -methylethyl ) -cyclohexene (3R-fz ;) 4- C,sH,, 0.79

FdE4-C M H-3-(1-F 294 ) -1-(1-F LM 5 -3 2 0

9 7.43 [18-(1«,28,48) ]-1-ethenyl-1-methyl-2 ,4-bis( 1 -methylethenyl) -cyclohexane B-Hf & /i CisHy, 6.53

10 7.84  caryophyllene #1714 C,4Hy 2.05

11 8.29 a-Caryophyllene a7 1745 C,Hy, 1.50

12 8.81 trans-6-ethenyl-4 ,5,6 ,7-tetrahydro-3 ,6-dimethyl-5-isopropenyl-benzofuran & A 1 I 47 C,sH, 0 25.23

13 8.95 (4aR-trans ) -decahydro-4a-methyl-1 -methylene-7-( 1 -methylethylidene ) -naphthalene ( 4aR-J% 2 )- C,5H,, 2.01
A Aa- -1 T (- B 2 0 ) - 2%

14 10.04 1 -ethenyl-1-methyl-2-( 1-methylethenyl ) 4-( 1-methylethylidene ) -cyclohexane 1-l 3-1-7, i 3£-2- C,s H,, 3.47
(1-HZ M B ) 4-(1-HHE T 2 5 ) -Fh 2 b

15  10.65  B-clemenonc B-#i 7 4 il C,sH,,0 2.97

16 11.49 [1S-(la, 7a, 8aa)]-1,2,3,5, 6,7, 8, 8a-Octahydro-1, 8a-dimethyl-7-( 1-methylethenyl )- C,sH,, 1.15
naphthalene {# AR /5

17 12.00  B-humulenc-iE Bk s C,, Hy 2.22

18 12. 13 [1S-(la,7a,82a8) ]-1,2,3,5,6,7,8,8a-Octahydro-1, 4-dimethyl-7-( 1-methylethenyl ) -azulene C sH,, 1.58
[1S-(la,7«,8a8) ]-1,2,3,5,6,7,8,8a-/\ & -1,4-XUH 3-7-(1-B 2038 -H 4 1%

19 12. 41 isoaromadendrene epoxide 3 7 15 #i5 ¥R & L ¥ CsH,, 0 1.27

20 13.13 (E,E)-3,7-dimethyl-10-( 1 -methylethylidene) -3 , 7-cyclodecadien-1-one 7 b fii C,sHy, 0 11.13

21 13.49  neocurdion H R4 CisHy 0, 0. 80

22 13. 69 6-isopropenyl-4 ,8a-dimethyl-1,2,3,5,6,7,8 ,8a-octahydro-naphthalen-2-ol 6-5% N /& 34 ,8a- X H C sH,, 0 1.24

3-1,2,3,5,6,7,8,8a- )\ 4 -25fE-2

R3I EMERIRERBLERS DR

P tp/min R A HE R IT AL AR RS 53 F A X % 1/ %
1 3.20 2-methyl-5-( 1-methylethyl ) -bicyclo [ 3. 1.0 ] hex-2-ene 2-H J-5-(1-H % 2 ¥ )-— 3  C, H 0.22
[3.1.0] K2
2 3.28 (1R) -a-pinene (1R)-a-JEH# CoHye 1. 86
3 3.42 camphene 3% /i CioHig 4.62
4 3.65 B-pinene B-J§ fii CioHg 2.39
5 4.02 1-methyl-2-( 1-methylethyl) -benzene 45 53 P4 3 HI 2% CioHyy 0.23
6 4.06 D-lfimonene 47 i — 4 CioHie 1.47
7 4.11 eucalyptol Fi¢IH % CioH;30 5.21
8 4.69 3,7-dimethyl-1 ,6-octadien-3-ol J5 it i C,oH;5s0 0.19
9 5.38 camphor F i C,oH;sO 4. 46
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gk 3

No. tp/min  FEAR G AR AR R I AR 2 R s AH X & 1/ %

10 5.51 borneol T fifi CioH,e0 2.56

11 5.60 isoborneol 55 i CoH,;50 0.70

12 5.71 (R) -4-methyl-1-( 1-methylethyl) -3-cyclohexen-1-ol ( - ) -4-1if & f¥ C,oH;s0 0.24

13 5.85 a-terpineol ( p-menth-1-en-8-ol) o-# i & CHO 0.56

14 6.95 (1S-endo)-1,7,7-trimethyl-bicyclo[ 2. 2. 1 Theptan-2-ol-acetate 7 it Z i vk A i Ci2Hy 0, 1.75

15 7.56 ( 3R-trans ) 4-ethenyl-4-methyl-3-( 1-methylethenyl ) -1-( 1 -methylethyl ) -cyclohexene (3R-J 2.30
) A A-Z 3 (1-H 2 M) -1-(1-H 3 2,8 -3 2 4 Crs o

16 8.19 [1S-(1a,2B,4B) ]-1-ethenyl-1-methyl-2 ,4-bis( 1-methylethenyl) -cyclohexaneB-#§ 7 4 CsH,, 0.22

17 8.31 [1aR-(laa,4aa, 7o, a8, Tha) | -decahydro-1, 1, 7-trimethyl-4-methylene-1H-cycloprop [ e ] C,sHy, 9.05
azulene 7515 7

18 8. 80 caryophyllene £5 774 C,Hy, 0.81

19 8.90  y-elemene y-Hi & H CysHyy 0.42

20 9.22  B-panasinsene -\ S 0.29

21 9.35 a-caryophyllene a-47 775 C,Hy, 0.61

22 9. 66 [15-(la,4a,7a)]-1,2,3,4,5,6,7,8-octahydro-1,4,9 , 9-tetramethyl4 , 7-methanoazulene C,sH,, 0.24
[1S-(la,4a,7a) ]-1,2,3,4,5,6,7,8- )\ -1,4,9,9-PUH 34, 7-T F 5L

23 9.81 [ s-(E, E) ]-1-methyl-5-methylene-8-( 1-methylethyl ) -1, 6-cyclodecadiene [ s-( E, E) ]-1-H! C,sH,, 1.59
BE-T7 Y RE-8-(1-H B 2 08 ) -1,6-20 45 0

24 9.93 ( 4aR-trans ) -decahydro-4a-methyl-1 -methylene-7-( 1-methylethenyl ) -naphthalene ( 4aR-JZ C,sH,, 0.83
) - A Aa-HH-1-T0 36 -7-(1-F SR 2 3 ) - 28

25 10.05  trans6-ethenyl4 5,6 ,7-tetrahydro-3 ,6-dimethyl-5-isopropenyl-benzofuran 3 A 1 I 4 C,sHy0 7.27

26 11.09 [1R-(1a, 3a, 48) ] 4-ethenyl-a, «, 4-trimethyl-3-( 1-methylethenyl ) -cyclohexanemethanol C,sHy O 0.23
[1R-(1a,3a,4B) | 4-L M F-a,a,4- =W -3-(1-H L5 - 0 H iz

27 1143 1-ethenyl-1-methyl-2-( 1-methylethenyl ) 4-( 1-methylethylidene ) -cyclohexane 1-Fi 3£-1-2, 4 C,sH,, 1.67
He2-(1-H 20 dE ) 4-(1-F AL 2 5 ) -0 2 b

28 1211 [1aR-( laa, 7a, Taa, Tha ) ]-1a, 2, 3,5, 6,7, 7a, Th-octahydro-1, 1, 7, 7a-tetramethyl-1 H- C,sH,, 2. 11
cyclopropa[ a]naphthalene, [1aR-(laa,7a,7aa,7ba)]-1a,2,3,5,6,7,7a,7b-A%-1,1,7,
Ta-PU L -TH-FRA e [ a] 28

29 12.25 [2R-(2a,4aa,8aa) ]-decahydro-a, a, 4a-trimethyl-8-methylene-2-naphthalenemethanol a-#% C,sH,s O 1.59
- i

30 12. 49 B-elemenone -5 7 47 i CisHpu 0 1.90

31 14. 24 [1S-(1a,3a8,4a,8a8) ] -decahydro4 8 8-trimethyl-9-methylene-1 ,4-methanoazulene K: I 4 C,sH,, 0.79

32 15.63 (E,E)-3,7-dimethyl-10-( 1-methylethylidene ) -3, 7-cyclodecadien-1-one 77 CysH,,0 20. 68

3 tig T A GG BT IRIR 2 o AT R DT HAR 42 25

FEAB G 2R M MR AR Z (o) i R 22 S Bk . R MR R S L (0. 6% ), SR R L B-HE 7 0
R B AR AR AL L 25 A 25 5 R AZ M N R0, B 3ROR R A A0 40 1 06 Ak W 5 e il 45 Ak =
DAREAR G ™ My o 58 R R S 280 o 2B S F S i B, al 25 ok 2R AR R O T LR
B B A RO E S AR s AR R A R R T AR A
A TR ASRORE , 0T S TR GE 10 T 0 s DL B B XA i
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X & H/ %
No. Ry %
AR 4 250 Bl A b RRAR 4 M S
1 camphor F% fii 2.81 1.23 4.46
2 (3R-trans ) 4-ethenyl-4-methyl-3-( 1 -methylethenyl ) -1-( 1-methylethyl ) -cyclohexene (3R-J& 0. 31 0.79 2.30
X)) 4-HHA-Z IR EE-3-(1-P 2 ) -1-(1-P R 2 &) - T
3 [1S-(1a,2B,4B) ] -1-ethenyl-1-methyl-2 ,4-bis( 1-methylethenyl) -cyclohexane B-#f 75 4% 3.82 6.53 0.22
4 (4aR-trans ) -decahydro-4 a-methyl-1-methylene-7-( 1 -methylethylidene ) - naphthalene (4aR-J% 1.21 2.01 0. 83
K) - 4a-F -1 EE7-(1-FF B O ) -2
5 trans-6-ethenyl-4 ,5,6,7-tetrahydro-3 ,6-dimethyl-5-isopropenyl-benzofuran & A 1 I 4 6.96 25.23 7.27
6 1-ethenyl-1-methyl-2-( 1 -methylethenyl ) 4-( 1 -methylethylidene ) -cyclohexane 1-Fl 3-1-Z, % 2. 15 3.47 1.67
Fe2-(1-H 2 56 ) -4-(1-H 3 2 3k ) B 2 e
7 (E,E)-3,7-dimethyl-10-( 1 -methylethylidene) -3 ,7-cyclodecadien-1 -one 3% T il 1.16 11.13 20. 68
8 caryophyllene 747 4% 2.71 2.05 0.81
9 6-isopropenyl-4 ,8a-dimethyl-1,2,3,5,6,7,8 ,8a-octahydro-naphthalen-2-o0l 6-%F [N /& 34 ,8a- 1.89 1.24 -
XHHE-1,2,3,5,6,7,8,8a-/\ & -Z5HE-2
10 eucalyptol 4izn} % 0.87 - 5.21
11 3,7-dimethyl-1 ,6-octadien-3-ol J5 fi fi 0.52 - 0.19
12 isoborneol 53 J¢ il 3.61 - 0.70
13 a-terpineol (p-menth-1-en-8-ol) a-F il 0.82 - 0.56
14 y-elemene y-#i & s 3.51 - 0.42
15 camphene % i - 0.28 4.62
16 B-pinene B-JEH - 0. 40 2.39
17 borneol J¥ ki - 0.90 2.56
18 (1S-endo)-1,7,7-trimethyl-bicyclo[ 2. 2. 1 Jheptan-2-ol-acetate Z£JiE Z, % vk - fig - 0.91 1.75
19 a-caryophyllene a-f 14 - 1.50 0. 61
20 B-elemenone - 75 47 - 2.97 1.90

AR <5 A= it A T o B 4% il 2 S O, AT L
AN TR BRI T 7 3k Xk 4 2 3 A = i A AR R B S T
T TR RN Z 18] B9 25 50 15 2 5 25 B b A7
FFiE— WS I

[ &% 3Tk ]
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