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Comparative Study on Supercritical Fluid Extraction and Steam Distillation
in Extracting Chemical Constituents and Relative Contents of Volatile
Oil from Compatibility of Ramulus Cinnamomi and Rhizoma Zingiberis

HUANG He-gui' YE Xiao—~chuan' TIAN Lian-gi' > LI Na' ZOU Tian' ZHOU Aigun’  LIU Yan-wen'
(1. Provincial and Ministry of Education Key Laboratory of Resoure Science and Chinese Herbal
Compound in Chinese Medicine Hubei University of Traditional Chinese Medicint( TCM)  Wuhan 430061 China;
2. Henan University of TCM Zhengzhou 450008 China; 3. Shatian Hospital of
Dongguan City Dongguan 523981 China)

Abstract  Objective: To investigate the changes of chemical compositions before and after the compatibility
of Ramulus Cinnamomi and Rhizoma Zingiberis in order to explore the effective material base through. comparative
study on supercritical fluid extraction and steam distillation in extracting chemical constituents and relative contents
of the volatile oil from the compatibility of Ramulus Cinnamomi and Rhizoma Zingiberis. Method: Using
supercritical fluid extraction and steam distillation chemicals in Ramulus Cinnamomi Rhizoma Zingiberis and

herbal pair Ramulus Cinnamomi-Rhizoma Zingiberis were extracted. The chemicals were indenified before and after
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mixing the medicines by using GC-MS. The changes in the mixture were summerized and recorded. Result: The
mass percentage of extractions from Ramulus Cinnamomi Rhizoma Zingiberis and the herbal pair by SFE-CO, were
0.69% 3.66% 1.82% respectively and 44 57 and 65 chemical components were identified from the three
extractions. The identified components were 84.22% 91.25% and 90. 13% of the extractions respectively.
Though steam distillation the mass percentage of collected volatile chemicals were 0.25% 1.75% 1.05% from
Ramulus Cinnamomi Rhizoma Zingiberis and the herbal pair. 19 50 57 chemical components were identified.
The identified components were 85.35% 93.47% and 93. 11% of the extractions respectively. Conclusion:
The compatibility of Ramulus Cinnamomi and Rhizoma Zingiberis can promote dissolution of the chemicals in the
medicines and the compatibility is not in simple mixture of the components and extraction efficiency by SFE-CO,
is higher than that by steam distillation.
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2 2 GC-MS
SFE-CO, /% SD /%
No. . CAS-No
/min _ -
1 3.175 furfural/ C;H,0, 98014 - - - - 0.031  0.033
2 3.918 styrene/ CgHyg 100425 - - - - 0.033 0. 069
3 4.493 (18)A -) 8- bicyclo 3.1.1 heptane 6 18172673 - 0. 040 0. 024 - 0.252 0. 566
6-dimethyl2-methylene—
(1S 58) ~/Co Hyg
4 4.772 camphene/ C; Hg 79925 0. 161 0.171 0.111 - 1. 041 1. 844
5 4.956 benzaldehyde/ C,H O 100527 - - - 0.633 - 0.128
6 5.252 a- alpha-pinene/ C,,H ¢ 2437958 - 0.058 0.052 - 0.215 0. 256
7 5. 493 octanal/ CgH ¢ 124439 - 0.037 0.033 - -
8 5.615 a- alpha—phellandrene/ C,oH,4 99832 - 0. 098 0. 066 - 0. 501 0.576
9 5.787 ( +)4- ( +) <-caren/ C,oH,q 29050337 - 0.059  0.039 - 0.461  0.407
10 5.921 1- 3 1- benzene 1-methyl3 1- 535773 0.059  0.087 0.082 - 0.353 0.317
) methylethyl) / C,oH,,
11 6.013 citral/ C,yH,,0 5392405 - 0.591 0.414 - 0. 836 0. 828
12 6.075 B- beta-phellandrene/ C,,H 4 555102 - - - - 2.399 2.965

e 87 ¢



17 24 Vol. 17 No.24
2011 12 Chinese Journal of Experimental Traditional Medical Formulae Dec. 2011
2
SFE-CO, /% SD /%
No. . CAS-No
/min _ _
13 6.547 a-— - benzenemethanol. alpha-methyl- 1517-697 0.259 - 0.047 - - 0. 053
(R) -/ C4gH,,O
14 6.661 1- 4 2- 1 2-propanedione 1- 5790749 0. 846 - 0. 139 4.633 - 0.706
phenyl/CyHg O,
15 6.958 6- H4- bicyclo 3.1.0 hexane. 6- 24524570 0.151  0.047 0.033 - 0.247 0.214
3.1.0 isopropylidene- -methyl—/
CioHig
16  7.055 1- 4 1- benzene. 1-methyl4 1- 1195320 0.141  0.044 - - 0.324 0. 196
) methylethenyl) / C, H,,
17 7.150 B- terpineol cis= beta/ CoH;gO 7299414 0.195 0.109 0. 062 - - 0.302
18 7.357 2- 4 1- cyclohexane 2-ethenyld 1- 95452-08-7 - - - - 0.168 0.028
3- dimethyl-3-methylene/ C, H g
19 7.599 (IR)4 3 3- bicyclo 2.2.1 heptan2-ol 2217029 - - - - 0. 055 -
2.2.1 2- 1 3 3-rimethyl{ 1R-endo) /
CiHis0
20 7.801 ethanone 1 2- 577462 - - - 0. 408 - -
methylphenyl) -/ C,H,,0
21 8.140 bicyclo  2.2.1 heptan2- 464482 - - - - 0.043 0.051
one 1 7 7-rimenthyl- ( 1S) -/
CipHc0
22 8.364 Benzenepropanal/ CoH,,0 104-53-0 0. 884 - - 0. 904 - -
23 8.587 borneol/ C,,H,3O 1038578 0.483  0.428 0.288 0.527  0.841 0. 804
24 8.703 3—cyclohexend -0l 4-methyl- 562943 0. 055 - 0. 045 - - 0. 146
1A 1-methylethyl) -/ C,;H ;O
25 8.814 «a a4d- benzenemethanol ~ alpha  1197-019 0. 155 - 0. 060 - - 0. 187
alpha 4-rimenthl-/ C,;H ,0
26 8.974 a- 3-cyclohexene- -methanol ~ 98-55-5 0.403  0.308 0.232 - 0. 400 0.567
alpha alpha 4-rimethyl-/ C,
H;50
27 9.083 cyclodecanol/ C, H,,0 1502052 - 0.179 0. 159 - - -
28  9.568 3 7- 2- - 2-octend-ol 3 7-dimethyl-/ 40607485 0.117  0.082 0. 061 - 0. 059 0.269
1- C,oH, 0
29 9.727 benzenepropcnol/ C,yH,;NO, 673314 0. 484 - 0. 168 - - 0. 052
30 10.065 2  6-octadiend-ol 3 7- 106244 0.059 0.124 0. 089 - - 0.121
dimethyl{ E) . / C,,H,40
31 10.913 cinnamaldehyde/ CyHgO 14371409 59.593 - 8.039  56.213 - 4.578
32 11.136 bornyl acetate/ C,,H,,0, 76493 - 0.770 - - 0.172 -
33 11.202 2- 2-undecanone/C,; H,, 0 112429 0. 159 - 0.193 - - 0.383
34 11.814 2-propen--ol.  3-phenyl-/ 10454 0.321 - 0. 083 - - -
CyH,, O
35 13.045 6-octen-1-ol 3 7-dimethyl- 150-84-5 0.056  0.111 0.092 - 0.208 0.215
acetate/ C,H,,0,
36 14.206 2 6-octadiend-ol 3 7- 141428 0.399 0.439 0. 561 - 0.638 0. 646
dimethyl-acetate/ C, H,,0,
37 14.389 copaene/ C sH,, 3856255 0.415  0.409 0. 404 1.671  0.599 0. 656
38 16.508 caryophyllene/ C,sH,, 87445 0. 050 - - _ - _
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2
SFE-CO, /% SD /%
No. . CAS-No
/min _ -
39 17.559 ( +) - IH—cycloprop e azulene 489394 - 0.223 0. 654 - 0.286 0.242
decahydrod 1 7-rimethyl-4-
methylene/ C sH,,
40 18.142 spiro 5.5 undec2-ene 3 7  18431-82-8 0.207 0.744 0. 706 - 0. 646 0.623
7-rimethyl- 1 -methylene—
(6R) -/C,sHy
42 18.322 y- naphthalene. 1 2 3 4 4a 5 39029419 0.430 0.838 0.692 - 1. 067 1. 112
6 8a-octahydro7 -methyl 4 -
methylene «{ 1-methylethy ) —
(1. alpha. 4a. bata. 8a. alpha) /
CisHy,
43 18.640 naphthalene.1 2 3 4 4a 56 473432 0.683 1.655 1. 473 1.401 2.386 2.433
8a-Octahydro4a  8-dimethyl2-
( I-methylethenyl ) - 2R-
(2. alpha 4a. alpha 8a. bata) /
CisHyy
44 19.903 - himachalene/ C sH,, 1461-03-6 1.763  3.768 3.373 2.280 5.203 3.284
45 20.940 benzene 1o 1 5-dimethy4- 644304 - 3.843 3.367 - 5.802 5.902
hexenyl) 4-methyl-/ C,5H,,
46 21.794 a- «-zingiberene. / C,5H,, 495-60-3 - 25.135  22.802 - 33.433 29.232
47 21.920 1- 4 1- - cyclohexene. 1-methyl 4 5- 495-614 1.598 1.381 2.356 - 1.769 1.927
5- 4- ) methyl- -methylene4 -
hexenyl)  4S) -/ C;sH,
48 22.237 a- . alpha Hfarnesene / C,sH,, 502-614 2.182 5.210 5.014 2.038 6.062 5. 831
49  22.363 5- naphthalene. 1 2 3 4 4a 5 483764 - 5.523 5.674 - 7.478 7.320
6 8a-octahydro/ -methyl4—
methylene- 1-
methylenthyl) - ( 1. alpha . 4a.
beta 8a. alpha) -/ C,sH,,
50 23.108 (1S- )4 2356 naphthalene. 1 2 3 4 4a  30021574-0 1.615 - 1.034 1.985 - 0.221
8a- 4 7- 4-5 6 8a-octahydro-7-methyl-4-
(1- ) - methylene- { 1-methylethyl) =
(1. beta .4a. beta 8a. beta) -/
CisHyy
51 23.396 naphthalene. 1 2 3 4- 483972 - 0.914 - - 1.240
tetrahydrod  6-dimethyl<4- 1-
methylethyl ) —  ( ls-cis ) /
CisHy
52 24.308 B- B-bisabolene/C s H,, 25532790 - 9.963 9.622 - 12.519  11.769
53 24.361 2- 2 propenal 3 2- 1504944 7.457 - - 3.869 - -
methoxyphenyl) -/ C,,H,, 0,
54 25.313 B- . beta. guaiene/ C;sH,, 88-84-6 - 0.137 0.120 - 0.348 0.233
55 27.208 S{Z2)3 7 11- 1 6 10-dodecatrien3-0l. 3 142507 - 0.365 0. 346 - 0. 500 0.488
4 6 10- -7 1l4rimethyl-  SH Z) -/
3- C¢Hy O
56 30.598 guaiol/ C;5H,s 0 48986 - - - - 0.073 0.114
57 31.045 cubenol/ C5H, 0 21284220 - 0.217 0.207 2.304 0.345 0. 266
58 31.448 . tau. —cadinol/ C sH,, 41702630 0.817  0.869 0.833 1.084 2.031 1.908
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2
SFE-CO, /% SD/%
No. . CAS-No
/min _ -
59 31.575 isoaromadendrene epoxide/ None 0.092 . 374 . 356 - . 396 . 363
CysH,, 0
60 31.708 cedrene/C 5 H,, 11028425 0.335 0.281 . 289 0.956  0.434 0.382
61 32.154 . tau. -muurolol/ C,5H,; O 19912-62-0 - 1. 066 - 0.854 0.098 0.113
62 33.445 . alpha-bisabolene/ C,sH,, 515695 0.538 0.297 0.344 2.536  0.323 0.375
63 33.938 cedren43-0l 8-/ C;5sH,, 0 18319352 0.120 0.019 0. 060 0.154 0.020 -
64 35.181 benzyl benzoate/ C ,H,0, 120514 0.018 - - - - -
65 35.427 cedrene epoxide/ C;5H,,0 29597362 - - - . 901 - -
66 35.602 7-hexadecenal{ Z) -/C,(H;,O  None 0.037 0.113 0. 089 - - 0.267
67 36.769 longifolenaldehyde / C sH,, O 19890-847 0.051 0.082 0. 056 - 0. 086 0.124
68 38.159 bicyclo 3.1.1 hept2-ene 57988-82-6 0.087 0.419 0.382 - 0.352 0.200
2 2°{ 1 2-ethanediyl) bis 6
6-dimethyl-/ C,,H;,
69 38.340 bergamotenol.  Z-alpha. - 88034-74-6 0.032 . 287 . 283 - . 204 . 134
trans—/ C,5H,, O
70 38.499 octadecanoic acid/ C 3H,, 0, 57414 0.063 - 0.038 - - -
71 41.043 1 6 10 14-hexadecatetraen— 1113219 - .350 0. 369 - . 265 .079
30l 3 7 11 15-etramethyl-
(E E) - CyyH,,0
72 41.245 9-octadecenoic. acid. ( Z) - 3443843 0. 065 - - - - -
2-hydroxy- « hydroxymethyl )
ethyl ester/ C, H, 0,
73 42.335 4 8-decadienoic. acid 2- 125284475 - .424 . 350 - - -
acetyl 2 5 9-tuimethyl- ethyl
ester/C; Hyg Oy
74 42.479 3-decannone 1o 4-hydroxy— 27113220 - .618 517 - - -
3-methoxyphenyl) / C;,H, 0,
75 43.027 spirol 4 5 decan7-one. 1 61050917 - . 286 312 - - -
8-dimethyl-8 9-epoxy-4-—
isopropyl/ C,sH,, 0,
76  43.781 dibenzo def mno chrysene/ 191264 - . 801 . 906 - . 156 -
CpHyy
77 45.560 6-gingerol/ C,; H,s 0, 2351344-6 - . 649 781 - - -
78 45.809 phenol 2 2-methylenebis 11947 - . 600 .473 - .073
6« 1 1) -dimethylethyl <4-
methyl-/ C,;H;, 0,
79 46.668 thiazol4-one 2 3 4- None - .719 .613 - - -
dihydrod H4soquinolin2-yl ) —
5H 4-hydroxybenzylidene )./
Gy, Hy 0,4
80 47.823 2 4 -diamino-5 6- 42159820 0.183 .373 . 963 - - -
decamrthylenethieno 2 3
pyrimidine/. C,4 H,, N, S
81 52.272 chrom5  7-diol4-one 2- 10893036-5 - . 126 . 645 - - -
undecyl/ C,yH,; 04
82 52.972 4 4"dimethyl 5"« 4- 50446430 - . 264 .276 - - -
methylphenyl) 4 17 37 1"-
terbenzene /C,, H,,
83 55.883 1-hexacosene/ C,Hs, 18835334 0.398 - . 135 - - -
84 57.449 4-methoxy2-octadecylphenol 35175-57-6 - . 129 . 046 - - -

! CysHy Oy
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Chemical Constituents from Kalopanax septemlobus
FAN Yan-un'" CHENG Dong-yan® WANG Li-shu’
( 1. Changchun University of Traditional Chinese Medicine Changchun 130117 China;
2. Jilin Province Academy of Chinese Medicine Changchun 130012 China)
Abstract  Objective: To study the chemical constituents from Kalopanax septemlobus and to obtain a more

understanding of its active principles. Method: Compounds were extracted with 80% ethanol and isolated by

column chromatography on silica gel ODS and prepared with HPLC; the structures were identified by spectroscopic
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