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Effect of Jiangxi Characteristic Processing Technology on
Volatile Components of Cimicifugae Rhizoma

ZHU Jing YUAN En CHEN Xiangding CHEN Qi ZHONG Lingyun YE Xi-de"
( School of Pharmacy Jiangxi University of Traditional Chinese Medicine Nanchang 330004 China)

Abstract Objective: To analyze the effect of honey bran stir{rying method in Zhang faction and honey
chaff stir{rying method in Jianchang faction on the composition and relative content of volatile components in
Cimicifugae Rhizoma. Method: The volatile oil in different processed products of Cimicifugae Rhizoma was
extracted by steam distillation and analyzed by gas chromatography-mass spectrometry ( GC-MS) . The inlet
temperature was 260 °C  the transmission line temperature was 250 °C  the carrier gas was helium the flow rate
was 1.0 mLemin~" the split ratio was 10: 1 the injection volume was 1 pL. The column temperature was set at

" and keeping it there for 2 min rising to 240 °C by

70 °C by programmed heating rising to 150 °C by 2 “Cemin ~
6 °Cemin "' and keeping it there for 3 min rising to 300 °C by 25 °C*min ' and keeping it there for 2 min. The
relative content of each component in volatile oil was calculated by peak area normalization method. Result: A

total of 73 components were identified from raw products of Cimicifugae Rhizoma 37 components were identified
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from honey bran stir{rying products 93 components were identified from honey chaff stir{rying products and 71
components were identified from honey stirdrying products. The relative content of n-hexadecanoic acid was the
highest among all components in different processed products accounting for 30. 38% -46. 47% of the total volatile
components. In addition to fatty acids volatile oils also contained alkanes esters alcohols etc. There were 8
common components with relative content =1.0% in raw and processed products of Cimicifugae Rhizoma after
stir4rying with honey bran the relative contents of these 8 components showed an upward trend but showed a
decreasing trend after stir4rying with honey chaff. Conclusion: Afier processing with Zhang faction method or
Jianchang faction method the composition and relative content of volatile components in Cimicifugae Rhizoma were
significantly changed. This study can provide a scientific basis for explaining the processing mechanism of Jiangxi
characteristic Cimicifugae Rhizoma decoction pieces.

Key words Cimicifugae Rhizoma; Zhang faction; Jianchang faction; processing; volatile oil; gas
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Table 1 Chemical constituents and relative contents of volatile oil in different processed products of Cimicifugae Rhizoma

/%
t
No. B
/min
1 7 51 B—pinene B— C]()Hl(, 0 04
2 8.21 a-phellandrene o CioHyg 0. 06
3 8.70 limonene CioHis 0.06 0.14 0. 08
4 9.9 2+uranmethanol 5-ethenyltetrahydro-a « -« ad- S5- CioHi30, 0.10
S+rimethyl— cis— 2-
5 10.53 1 6-octadien3-ol 3 7-dimethyl- CioH;30 0.51 0.15
6 11.64 2-sopropyl4 5-dimethylthiazole 2- 4 5- CgHy3NS 0.08
7 12.19 cyclohexanone 5-methyl2 1-methylethyl) — 5- 2- CioH;30 0.09
8 12.32 2 3 7+rimethyldecane 23 7- Cy3Hyg 0. 05
9 12.33  borneol CioH;30 0. 06
10 12.45 3-¢cyclohexen -ol 4-methyldH 1- 4- CoH;50 0.16 0.04
methylethyl) —
11 12.84 3-¢yclohexene- -methanol a a 4- o CioH ;30 0.21
trimethyl— ( S) -
12 12.86 3-cyclohexene- -methanol o o 4-rimethyl- CoH;30 0.10 0.61
13 13.23 anisole p—allyl— 4— C][)leo 0.08
14 13.65 1 7-octadien3-one 2-methyl-6-methylene— 2— 6- 4 7- 3- CioH40 0.11
15 13.84 1-methylene2b-hydroxymethyl -3 3- 1- 2b- 3 3- 4b- C;5H,0 0.03
dimethyl-4b~ 3-methylbut2-enyl) -cyclohexane  (3— 2- ) -
16 13.85 (6S 4e) 2 6-dimethyl4-octene (6S 4e) 2 6- 4 CioHy 0.10
17 13. 89 pulegonc C[[)Hl(,o 0. 60 0.16
18 13.96 bicyclo 2.2.1 heptan2-l 1 7 7- C,H,,0, 0.14
trimethyl— acetate ( 1S-endo) —
19 14.08 cyclohexene 4-ethenyl4-methyl 3 1- 3R- 4- 44— 3H1- CsHy, 0.21
methylethenyl) 4~ 1-methylethyl) — ( 3R-rans) — ydA1- ) -
20 14.20 cyclohexene I-methyl 4~ 5-methyld - (S)yd- 4 5- 4- 4- C;sHy, 0.03
methylene-4-hexenyl) — ( S) — )
21 14.33 megastigmatrienone C3H;30 0.14
22 14.34 tricyclo 5.4.0.0(2 8 undec9-ene 2 (+) - CisHyy 0.11
6 6 9-etramethyl-
23 14.83 6S2 3 8 8-tetramethyltricyclo 5.2.2.0 652 3 8 8- - 5.2.2.0 CysHy 0.29 0.31 0.20
(1 6 undec2-ene (16 2-
24 14.87 tridecane Ci3Hyg 0.02
25 14.89 naphthalene 1-methyl- a— Gy Hyp 0.21
26 14.93 2-cyclopentend -one  3-methyl2 1 3- (E Z)3- 241 3- )2- C, Hyy 0.31 0.39 0.45
pentadienyl) — ( E Z) — -
27 15.10 nonadecane 2-methyl— 2- CyHy, 0.25
28 15.11 Dbenzene 4-ethyld 2-dimethoxy— 1 2- 4- CioH,,0, 0.17
29 15.22  2-methoxy-4~vinylphenol 2—- 4- CoH,,0, 0.46 2.70 0.18 1.74
30 15.23 benzene 2+ methylthio) ethenyl - ( E) — E- 2+ ) - CoHypS 0. 65
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31 15.29 2 4 6+rimethyld 3-phenylenediamine 2 4 6- 4 3- CoHyyN, 0.29
32 15.30 1H3a 7-methanoazulene 2 3 6 7 8 8a-— (la 3ac 7T 8aB) 2 3 6 7 8 8a- CysHy, 0.41
hexahydrod 4 9 9-etramethyl- ( la 3aa 449 9- 4H3a 7-
Ta 8aB) -
33 15.34 B-caryophyllene B- CisHyy 0.62
34 15.41 y-elemene y- CisHyy 0.31 0. 69
35 15.45 2-butend -one 142 6 6-trimethyld C;3H;gO 0.25 1.06 0.38
3—<yclohexadien- yl) - ( E) -
36 15.52 ethanone 1+ 2-hydroxy-5-methylphenyl) — 2- S5- CoH,,0, 0.16
37 15.54 3-methyl4-isopropylphenol 3- 4- CioH,4,0 0.04
38 15.61 octadecane 1-odo— 1- CigHjy 1 0.13 0. 14
39 15.71 benzene 2-methoxyd 3 4-rimethyl 2—- 4 3 4- CioH,,0 0.10 0.40
40 15.80 1 4 7 —eycloundecatriene 1 5 9 147 - CisHyy 0.14 0.48
O—etramethyl- Z Z Z-
41 15.92 phenol 3H 1 1-dimethylethyl) 4-methoxy— 2- 4- C Hi40, 0.18 0.27
42 15.93 9HHluorene 2-methyl- 2- Ci,H), 0. 65
43 16.04 benzene 1 2-dimethoxy-4~ 2-propenyl) — C;H,,0, 0.17 0.53 0.11
44 16.08 benzene 1o 1 5-dimethyl<4-hexenyl) 4- - CisHy 0.29
methyl—
45 16.16 (10S 11S) -himachala-3( 12) 4-diene 559- 3- 26789 CisHy 0.36
9a— 4H- 7
46 16.20 eudesma-4(14) 11-diene 4(14) 11- CisHyy 0.07 0.12
47 16.21 naphthalene 1 2 3 4 4a 5 6 8a- a-— CisHyy 0.26 0.90
octahydro4a 8-dimethyl 2 1-
methylethenyl) - 2R{ 2« 4ax 8af -
48 16.29 I-naphthalenol decahydro-4a-methyl— 4a— H4- Gy Hy O 0.09
49 16.30 naphthalene 2 3-dimethyl- 2 3- Cp,Hyp, 0.15
50 16.40 heneicosane Cy Hyy 0.14 0.06 0.18
51 16.41 cyclohexene 3~ 1 5-dimethyl-4-hexenyl) - B- CisHyy 0.14 0.25
6-methylene- SH R* S*) -
52 16.48 butylated hydroxytoluene 2 6- 4- Ci5sH,, 0 0.62 0.99 0.21 0.24
53 16.52 quinolin5 ( 6H) -one 7 8-dihydro2- 47 7- 6 8- 4H- C,,H,5NO, 0.27
hydroxy4 7 7-trimethyl— 5-
54 16.55 phenol 2 4-bis( 1 1-dimethylethyl) 2 4- Ci,Hy,O 0.04
55 16.56 phenol 3 5-bis( 1 1-dimethylethyl) 35- CiyHpO 0.14 0.07
56 16.67 cyclohexane 1 1 2-irimethyl3 5-bis( 1- (2 3858)4 1 2- CisHyg 0.05
methylethenyl) - (2« 38 58) - ( 4- 2-)-
57 16.71 naphthalene decahydro4a-methyl4- - CisHyy 0.94 0.05
methylene7« 1-methylethylidene ) - ( 4aR-
trans) —
58 16.72 naphthalene 1 2 3 5 6 7 8 8a- IR{1la 78 8aq) 4 23 56 7 C;5Hy 0.26 2.41
octahydro- 8a-dimethyl-7 1- 8 8a- 4 8a- gA1-
methylethenyl) - 1R« la 78 8ad) - ) -
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59 16.79 1 6 10-dodecatrien3-ol 3 7 11- S{72)3 7 11- 4 6 10- Ci5Hy O 0.15 0.22
trimethyl- SH 24 - 3-
60 16.82 heptacosane Cy;Hsg 0.09 0.08
61 16.83 q-farnesene 37 11- 4 36 10- - CisHyy 0.20
62 16.84 decane 4-ethyl- 4- CiHy 0.04
63 16.87 1 5-eyclodecadiene 1 S5-dimethyl-8 1- (1E 5E)4 5- 8 2- CisHyy 0.11
methylethylidene) - ( £ E) - ) 4 5-
64 16.89 hentriacontane C3 Hyy 0.11
65 16.90 1 1”-biphenyl 2-ethyl- 2- 4 1= CaHy 0.09
66 16.91 benzene 1 1 -ethylidenebis— 11- CiHyy 0.34
67 16.94 neoisolongifolene 8 9-dehydro— 8 9- - CisHy, 0. 65
68 16.97 tetratriacontane CyHyp 0.03
69 16.98 1H-eycloprop e azulene decahydrod 1 CisHy, 0.10 0.19
7+rimethyl4-methylene-  1aRH laa 4aB
Ta 788 The) -
70 16.99 azulene 1 2 3 4 5 6 7 8-octahydrod 4- CisHyy 0.22 0.14
dimethyl-7+ 1-methylethylidene) — ( 1S-cis) —
71 17.00 cyclohexane 1-ethenyld -methyl2+ 1- 1- H4- 2H1- ) - CsHy 1.76
methylethenyl) 4~ 1-methylethyl idene) — 4 1- ) -
72 17.03 octadecane CgHyg 0.14
73 17.04 docosane CyHyg 0.33
74 17.05 tridecane 3-methyl— 3- Cy4Hs
75 17.11 octadecane 2-methyl— 2- CoHy 0.18
76 17.12 decane 3 6-dimethyl— 3 6- Ci,Hyg 0. 05
77 17.14 PB-vatirenene B- CisHy, 0.15 0. 68
78 17.21 3 7-benzofurandiol 2 3-dihydro2 2- 3- - CioHp; 04 0.26
dimethyl-
79 17.22 1 8(2H 5H) - naphthalenedione - Ba— 4 8(2H 5H)- C;H,,0, 0.07
hexahydro-8a-methyl- cis—
80 17.24 heptadecane Ci7Hse 0.33
81 17.25 epiglobulol CisHyO 0.13
82 17.39 2 5S-di-ert-butyld 4-benzoquinone 2 5- 4 4- C4Hy 0, 0.29
83 17.40 1H-eycloprop e azulen7-ol decahydrod CisH,, O 0.34
1 7-rimethyl-4-methylene— lar{ laa 4aa
78 7aB Tha) -
84 17.45 caryophyllene oxide CisH,, 0 0.62 0.61 0.32
85 17.68 tricyclo 5.2.2.0(1 6) undecan3-ol 2- 2- 6 8 8- - C;sH,, 0 0.15
methylene-6 8 8-trimethyl— 5.2.2.0(1 6 3-
86 17.73 cedrol (+)- CisHy O 0.49
87 17.74 3-eyclohexen -carboxaldehyde 3 4-dimethyl- 3 4- 3- CoH,,O 0.31 0.30
88 17.75 1H-eyclopropa a naphthalene la 2 3 5 CisHy, 0.31

6 7 7a Tb-octahydrod 1 7 7a-tetramethyl—
laR« laa 7 7aax 7ba) -
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89 17.84 1 7 7+rimethyl2—vinylbicyclo 2.2.1 1 7 7- 2- Cp,Hyg 1.46 0.93
hept2-ene 2.2.1 2-
90 17.85 ( -) -spathulenol (-)- CisH,, 0 0.35 0.74
91 17.93 y-himachalene y- CisHyy 0.37
92 17.95 ledene oxideH{ ) (1) Ci5sH,, 0 0.33
93 18.01 corymbolone Ci5H,, 0, 0.19
94 18.03 ledol CysHyO 0.19
95 18.04 1H-eycloprop e azulene decahydrod 1 41 7- 4- -4 H- CisHy, 0.16
7 +rimethyl-4-methylene— e
96 18.07 ethanone 1 4-cyclohexylphenyl) - 47— CyHigO 0.57
97 18.11 1H3a 7-methanoazulene 2 3 4 7 8 8a- ( -) -a— CisHy, 0. 46 0.12
hexahydro3 6 8 8-etramethyl- 3RA 3«
3aB 78 8aq) -
98 18.13 longipinocarveol trans— - CioH;60 0.32
99 18.17 naphthalene 1 2 3 5 6 7 8 8a- CisHyy, 0.31 0.50 0. 45
octahydro- 8a-dimethyl -7 1-
methylethenyl) = 1SH lao 7o 8aa) -
100 18.18 naphthalene decahydro4a-methyld- ( +) 8- CisHyy 0.75
methylene7 1-methylethenyl ) — 4aR-
(4aa Ta 8af
101 18.26 2HHuro 2 3-h d-benzopyran2-one 5- C,HgO, 6.48
methoxy—
102 18.32 1 ( 2H) —naphthalenone octahydro4a 8a- ( -) - Ci5sHy O 0.20
dimethyl 7« 1-methylethyl ) -  4aRH 4aa
78 8ad) -
103 18.35 patchouli alcohol CisHyO 0.23
104 18.38 diepicedrene -oxide 4- CsH,, 0 0.23
105 18.45 tetradecanoic acid Ci4Hy O, 1.51 2.16 0.74 1.47
106 18.51 8-amino2 6-dimethoxylepidine 8- 2 6- C,Hi4N,0, 0.29
107 18.54 1H-eyclopropa a naphthalene la 2 3 (laR)daB 2 3 324 5 6 7Th3- - CisHy, 0.56
3a2. 4 5 6 7Tb-octahydrod 1 3a 11 3a8 7- 4H- a
7+etramethyl- 1aR~H{ laa 3aa 7Tho) -
108 18.55 9 9-dimethyl9-silafluorene 9 09— 9HY- C,HyySi 0.35
109 18.59 6+etradecanesulfonic acid butylester 6— CigH33058 0.32
110 18.70 tetradecane C,Hy 0.03 0.15
111 18.75 cadinad(10) 6 8-riene 2 5- 8- 2- 423 4- CisHy 0.19
112 18.77 naphthalene 1 2 3-rimethyl4—propenyl- 1 2 3- 4-(E)- 4- CiHg 0.16 0.16
(E) -
113 18.82 hexadecane 7 9-dimethyl— 7 9- CigHsg 0.16 0.14
114 18.83 2-pentadecanone 6 10 14-rimethyl CigHsO 0.15
115 18.87 octanedioic acid dimethyl ester CioHi504 0.21
116 18.89 7R 8R-8-hydroxy-4-sopropylidene7— 7R 8R-8- 4- - CisH,, 0 0.19
methylbicyclo 5.3.1 undecd -ene 5.3.1 -
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117 18.93 641 3-dimethylbutad 3-dienyl) 4 5 5- 641 3- - 13- )45 CiHypO 0.11
trimethyl-7-oxa-bicyclo 4. 1.0 hept2-ene 5- - 4.1.0 =2-

118 18.95 dodecanoic acid Cj, Hyy O, 0.25
119 18.96 tetratetracontane CyuHgg 0.30 0.26
120 18.97 pentacosane CysHs, 0.23 0.23 0.11
121 19.04 5 (1H) -azulenone 2 4 6 7 8 8a- CysHy0 0.95

hexahydro-3 8-dimethyl 4~ 1-methylethy
lidene) — ( 8S-eis) —

122 19.06 2 ( 3H) —aphthalenone 4 4a 5 6 7 8- (4aR- )4 4a5678- 4a C;H,O0 1.78 4.73
hexahydro-4a 5-dimethyl 3«  1-methy 5- 3H1- ) -
lethylidene) — ( 4aR-cis) —

123 19.19 pentadecanoic acid Cy5H;00, 3.31 4.20 3.00 2.73

124 19.30 methyl tetrahydroionol 442 6 6- )3- 2- Ci4HygO 0.24

125 19.36 4 8-decadien3-0ol 5 9-dimethyl- 59- 4 8- 3- C;,H, 0 0.19
iridomyrmecin

126 19.37 cis-d1-hexadecenal (Z)4d1- CisH300 0.13 0.05

127 19.45 hexadecanoic acid methyl ester C;H;34, 0, 0.27 0.27 0.06 0.26

128 19.55 ledene oxideH{ II) (1 CysHy 0 0.15

129 19.62 eicosane CooHyp 0.04

130 19.63 tremetone (-)- C;3H,,0, 0.15

131 19.72 5 9 13—pentadecatrien2-one 6 10 14— 6 10 14- 5 9 13- C,H;0 0.19 0.15
trimethyl— 2-

132 19.73 2 6 10-dodecatriend-ol 3 7 11-rimethyl— Ci5Hy O 0. 10

133 20.02 n-hexadecanoic acid CisH3, 0, 38.24 38.74 46.47 30. 38

134 20.15 benzenepropanoic acid 3 S5-bis (1 1- 35-(11- ) 4- - CigHyO04 0.61 0.46
dimethylethyl) 4-hydroxy— methylester

135 20.16 benzene 1A 5 S-dimethyld -eyclopenten- — 15 5- H4- 4- )2- C,H;30 0. 80
yl) 2-methoxy—

136 20.22 7 9-diert-butyld -oxaspiro 4.5 deca-6 7 9- 4- 4.5 6 Cj;H,,04 0.96 0.61 0.68 0.29
9-diene2 8-dione 9- 2 8-

137 20.25 methyl a-eyano-4-nitrocinnamate a— 4 C HgN, 0, 0.32

138 20.28 2«2 5-dimethoxyphenyl) cyclohex2-enone 22 5- ) 2- CiyHi605 0.36

149 20.33 lumichrome Ci,H )N, O, 0.17

140 20.35 2 6 10-dodecatriend-ol 3 7 11- - C;Hys 0, 0.47
trimethyl— acetate ( E E) —

141 20.36 1 2-benzisothiazole 3« hexahydrod H- 3 4H- 4- )4 2- Ci3HigN,0,8 0.54
azepin--yl) = 1 1-dioxide 11-

142 20.38 tridecanoic acid Ci3Hy 0, 0.67

143 20.55 heptadecanoic acid Cy;H3,0, 1.25 0.90 1.73 0.74

144 20.57 dibutyl phthalate CieHp Oy 0.64 1.01 0.47

145 20.61 9 17-octadecadienal (Z) - (2)9 17- CigH; 0 0.56 0.15 0.05 0.26

146 20.73 cyclopentadecanone 2-hydroxy— 2- Ci5Hy 0, 0.24
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147 20.78 8 11-octadecadienoic acid methylester 8 11- CioH3, 0, 0.41
148 20.79 10 13-octadecadienoic acid methyl ester 10 13- CoH3, 0, 0.32 0.15 0.45
149 20.87 Z E4 1l-hexadecadiend—yl acetate Z EJ 11- - C3H3,0, 0.14 0.42
150 20.92 9 12 15-octadecatrienoic acid methyl CoHp0,  0.25 0.12 0.25
ester (Z Z Z) -
151 20.93 I-pentadecene 1- Ci5Hs, 0.04
152 20.99 cholestan3-0l 2-methylene— (38 5a) - (38 5a) 2- - 3- CoyHyg O 0.29
153 21.31 nonahexacontanoic acid CeoHy35 0, 0.72 0.15
154 21.32 9 12-octadecadienoic acid( Z Z) - CigHy 0y 16.92 20.28 25.46 7.44
155 21.36 cisT-dodecenH ] acetate (2)49- - C4Hy 0, 9.92 3.86
156 21.42 heptadecane 2-methyl— 2- CigHsg 0. 06
157 21.43 cis-d1 14-eicosadienoic acid methyl ester 41 14- Cy Hy Oy 5.37 6.68
158 21.45 11-octadecynoic acid methyl ester 11- CioH34, 0, 4.56
159 21.50 9 12 15-octadecatrienoic acid (Z Z Z) - C,3H;,0, 7.93 5.08 7.23 3.38
160 21.58 7 10 13-hexadecatrienoic acid methyl ester (7E 10E 13E) 9 10 13- Cy7Hys0, 0. 44
161 21.65 2 S5-methano2H-thieno 3 2-b thiopy 2 5- 2H- 32b CiyH,40,8, 1.37
162 22.22 tridecanedial Ci3H,, 0, 0.16
163 22.24 4-hexadecenb-ne (E) - (E) 4- 6- €16 Hag 0.16
164 22.30 hexadecane 1-chloro— CisHs3 Cl 0.17
165 22.34  amlene 123 45 6 7 $-octahydrod 4— o CysHyg 0.26
dimethyl 7« 1-methylethenyl ) = 1S la
4a 70 -
166 22.36 (R) A -) -44-methyl-8-hexadecyn -0l 14— 8- - C;H;,0 0.16 0.16
167 22.44 4 44 propane2 2iyl) bis (2 6= 22— (4 3 5- ) C1oH,40, 0.20
dimethylphenol)
168 22.67 2 6-diA p-tolyl) pyridine 26- ( - ) CioHpN 0.27
169 22.72 naphtho 2 1-b furan2 ( 1H) -ene Ci6Hy 0, 0.13
decahydro3a 6 6 9a-tetramethyl- 3a r-—
(3aa 5a8 9aa 9bg -
170 22.77 pyrido 3 4-d pyrimidin4 ( 3H) -one 3- 3- 26 8- - 3 44 C,H; N0, 0.47
hydroxy2 6 8-trimethyl— 4(3H) -
171 22.97 4-cyclohexylidene-n-butanol 4 - CioH 50 0.14
172 23.05 4-acetyl2 3-O-acetone-d-mannosan 4- 230- - Ci HigOq 0.43
173 23.21 hexacosane CoHsy 0.14
174 23.49 p-methoxybenzylidene p-biphenylamine - o CoHNO  0.20
175 24.07 7-rifluoromethyl-4-quinolinethiol 7- 4- CioHgF;NS 0.06
176  24.45 4-n-butylamino-3 -nitrobenzophenone 4- 3- C;H;sN, 04 0.19
177 25.51  phenol 2 2°-methylenebis 64 1 1- 22— {4- 6 ) CyuHypO, 1,00 0.49 0.44 0.45
dimethylethyl) 4-methyl-
178 26.17  3H3 4-dimethoxyphenyl ) 6- CigHs0, 0.11

methoxychromen-2-one
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N N N N 98.88% 96.52% 99.03%
98.51% » 19
18 29
o 64 32
N 39 o
2 3, o N
2 ° . 13
Table 2  Quantity of volatile compounds in different processed
products of Cimicifugae Rhizoma
13 3 13 7
8 9 8 7 " '
8 5 4 1 s
8 10 1 8
12 17 2 26 )
1 0 0 1 .
7 9 1 15 .
3 3 2 1 12 8
11 11 6 9 =1.0% (30.38% ~46.47%)
i | 0 | (7.44% ~ 25.46%) (3.38% ~
| 3 0 7 7.93%) (2.73% ~4.20%)
(0.74% ~2.16%) (0.74% ~1.73%) 6
3 2- 4-
Table 3  Relative contents of various compounds in volatile (0.18% ~2.70%) X {4~ 66—
:l::lz[::::nts from different processed products of Clm1c1fug:0e ) ( 0.44% ~1.00% ) 2 .
1647 )
2.44 0.83 0. 85 2.63 ’ 17 ’
70. 49 72.54 85.45 46.79 ) 18
12. 08 1.93 10. 14 19.77 95 4
1.61 2.72 0.16 2.04 20
4.30 5.65 0.09 10. 12 N
0.23 0 0 0.16
2.25 4.98 0. 68 8.55 °
1.03 0.58 0.10 0.26
3.3 6.13 1.56 4.79 ;
0.18 0.08 0 0.27
0.95 1.08 0 3.13 7
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