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Analysis of volatile oil in pre- and post-processed pieces of Fructus Aurantii
from different habitats by GC-MS

CAO Jun', WANG Shao-jun’, GONG Qian-feng', YANG Shi-lin’, DUAN Qi', ZHANG Xiao-juan®

(1. Jiangxi University of Traditional Chinese Medicine, Nanchang 330006, China; 2. National Pharmaceutical
Engineering Center for Solid Preparation in Chinese Herbal Medicine, Nanchang 330077, China)

Abstract; Objective
Fructus Aurantii (PPFA) by GC-MS. Methods

To analyze the chemical components of the volatile oil in processed pieces of

The volatile oil was obtained from PPFA by steam disti-

llation. The amount of the components from the volatile oil were determinated by area normalization

method. The separated components were identified by GC-MS. Results

Composed of the total volatile oil

over 90%, 186 components were separated and identified. The effect on the content of PPFA from differ-

ent habitats is remarkable. Conclusion The method is reliable, stable and has good repeatability. This

method can be applied to the analysis of volatile oil components in PPFA. It will provide the certain scien-

tific methods for further evaluating of PPFA quality.

Key words: Fructus Aurantii; volatile oil; GC-MS; processing
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MEE-FEEMN 3 M ER= AT R PEE
T 186 NELAY, R ME RS K 0% B, #5%
KA EERMBEA AR ARG SEER
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2.2 SAMGIHEEAN. AN ULTRA-2 BEA %
F 4G H (50 m X 0. 20 mm, 0. 25 pm) ; BERE R B
260 C;ERMAEE 250 C:;RENEAA.UBKE
1.0 mL/min; A3 FH 60 : 1, R 1 pL; FBEF
B 70 'C,LL 2 C/min #Z 150 C,H 6 C/min
F % 240 'C .44 1 min, H 25 'C/min FZ 300 C.
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BTHEBEE 230 C;MEBE 34.6 Vi B R
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Table 1 Chemical constituents and relative contents in PPFA volatile oil from different habitats

REB/ %
%5 t & 8 £ K L™= ik )i =
4 *i 3 i 4 B

1 3.3 0.02 0. 02 0.03 0. 04
2 KR 0. 04 0.41 0.79 0. 89
3 oW 0.76 1.06 1.72 1. 81 1.27 1.31
4 * 0.08 0.10
5 B-K 0.77 4.72 3.07 0.17 0.07 0. 09
6 8- 3.23 0.33 1.56 4. 64 2.49 4. 84
7 FE 0.91 0. 77 1.08 0. 47 0.18
8 4- B 1.18 0.62
9 2-H A5 B R-NIF[3. 1. 0]A-2-4% 0.46 0.11 0. 46

10 4-FR-2-BRE-ZIF[3. 1. 0JK-2-4 1.98

11 2-E 0.73 0. 35 0. 41 0. 64

12 a3 55.6 57.4 46.0 48.7 37.7 39.7

13 3,7-ZHH-1,3,7-F =K 0. 70 0.75 1.22 1.26 0.48 0.51

14 1-¥8 0.05

15 5- B BE-2-nk g Y 8 0.06

16 MR- E AT R 1.27 1.25

17 R-a,a,5-= B3 5- 7, 4 5 7Y 4 4k 2- ok g B @ 1. 05

18 3-EE 1.26 9. 88

19 W ER 0.06 0.08

20 a- Pl (4-HE-I-REE DR A BT RE 1.01 1.88 0.85 1.41

21 FESARERE 2.59

22 1-BH-4-FAH-1,4- 2 28 1. 62 9. 42 10.9 11.3

23 Wi-2-F E-5-REE-2- O H-1-8 0.11

24 2-Z H-3,5- R H-n 0.04

25 FEMPE 0.24

26 3,7- " E-1,6-F T 4-3-M 12.1 11.8 14.6 14.7 1.91 2. 40

27 3,7-—HR-1,5,7-F=4H-3-B 0.20 0.18

28 2,6- -5, 7-F T H-2-8 0. 04

29 R-%t-3#-2,8- R 0.06 0. 09 0.06

30 Wi-3f-3E-2,8- 4 E 0.03 0. 06 0. 05

31 2,6,6-=FHR-2-FCH-1-P® 0.02

32 1-A#-3-REE-R 0.02

33 T 0.17 0.11

34 3-Z3-2,5- - 0.03
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35 1,3,8-XF-F =& 0.15 0. 09 0.15 0. 07 0. 42 0. 30
36 1-FE-4-RREE- OB 0.20 0.19
37 R EEE 0.07 0. 06
38 3,7-ZHE-2,6-F M 0.18 0.15 0. 24 0.10
39 3 0. 09 0.10 0.16 0.11
40 1,3,3- =R #-Z%(2. 2. L1FKR-2-8 0.14
41 1-F#-4-BRE-F 0. 36 0. 37 1.24
42 SRR 0.14
43 R-1-BH-4-RRE-2-H O H-1-B 0. 08 0.12 0.03 0. 06 0. 05
44 JR-1-F H-4-RAE-2-FOHH-1-B 0. 07 0.10
45 R-%t-2,8-F T H-1-B
46 4-BR-1-RNE-3-HOH-1-B 3.72 3.37 1.23 0. 06
47 4-BERRE-1-FE-FOE 0. 02 0.03
48 4-ZE-1,2-—HEE 0.09 0.11
49 Lo¥id.d 0.08
50 1,2,4,5- WA EFE 0.03
51 +— 0.04
52 1,7,7-Z B E-JU3R[2. 2. 1]Pige-2-K 0.05
53 1,1-ZHR-2-(3-F#-1,3- T ZHR)-HA%K 0.03
54 E7.4 0.22
55 WIR[2. 2. 2)F-5-1%-2-FF 0. 04
56 S-AE-2-RAKE-ACOE 0.03
57 1-RAE-4-(1-HETEZE)- T CH 1.95 1.75 2.96
58 1-F#-4-(1-PFREREZE)-FE2 MK 0. 39
59 3,7- I B-6-F MBS 0. 06 0.12 0.10 0.12
60 2-WHE-S-RAKE-FCW 0.22 0.11
61 - B 0.13 0.09 0.11 0. 07 0.05 0.07
62 b4 ] 0.13 0.18 0.22
63 GHE-1-REE-3-HOK-1-B 1. 87 2.07
64 -HE-6-FRE-2-HOM-1-B 0. 06 0.12 0.03
65 o,4- I R-3-ROH-1-Z 8 0.10 0. 09 0.09 0.11 0.14
66 1-(2-0k I B B0 -1H- ik v 0. 41
67 o- B AR 2.75 2.18 3.05 2.71 3.99 3.78
68 -39 0. 62 0.58 0. 56 0.32 0.3¢
69 3,7-HR-6-FH-1-B 0.18 0.17 0.13 0.13
70 R-2-HE-5-RABE-HCE 0.09 0. 09
71 ZMER 0.09 0.11
72 R-2-HE-5-REBE-2-HOH-1-8 0.37 0.40 0. 36 0.28 0.34 0. 50
73 Mi-2-HE-5-REME-2-FOB-1-B 0.15 0.15 0. 09 0.18 0.22
74 1-(-FEE)-ZW 0. 08
75 2-FE-5-REME-2-HOHB-1-H 0.18 0.14 0.15 0.11 0. 14
76 % 0. 09 0. 08
77 2-Z%-4,5-—HE-XR 0. 05
78 3,7-"HE-2,6-F _H-1-B 0.95 0.93 0. 65 0. 84 0.72 0.76
79 S-PR-6-REE-2-FFCH-1-F 0.03
80 HEFR 1.92 1.83 0. 94 0. 99
81 + 0. 06
82 - 5-RAE-EH 0.19 0.03 0.05
83 1-(0,4-“HRE-IFOHE-D-Z8 0.07
84 -PRE-4-ZHEXR 0. 28 0. 46 0.19 0.35 0.17 0. 26
85 4-ZBE-HE-ZRRBRE-1-RRE-FORK 0.05 0.05 0.28 0. 29
86 2,6,6-ZHE-1-FOH-1-F R 0.08
87 o-EE A 0.11 0.10 0.03
88 R-3t 2,8-E 4518 0.02
89 2,6-—F#-1,3,5,7-F % 0. 09 0. 04
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90 1,2-"%-1,1,6-ZHE-F 0.03
100 3,7-—HR-6-FH-1-8 0. 20
101 3,7-"H H-6-F4 0.03
102 B,4-“HH-3-FROH-1-ZW 0. 05
103 4-BRHEE-1-HOH-1-FE 0. 30 0. 04
104 4-HABE-1-FOB-1-HE 0.29 0.15 0.18 0.07
105 XF-3E-1(7),8(10)-H-9-8% 0.13
106 4-RFEHE-1-FOB-1-H82 0.04 0.05
107 (Z)-BEMRE-3,7- "W H-2,6-F MH-1-B 0.51 0.54 0.26
108 1-ZH#-1-PE-2,4-NARHE-FOHR 0.05 0.03 0.30 0.27 0.22 0.24
109 1,1-+ R _-B-WZBE 0. 05
110 HEEL 0.04 0. 06
111 3,11-ZH#-3-THE-1,6,10-F =4 0.24
112 2,6,6-=HH-2,4-FKE_H-1-| 0.03 0.03
113 2,6,6-=H&-3-FF0 _MH#-1-F R 0.20
114 ZREBRE-1,1-+ T HE U7 0.05
115 2-FZHE-6-FHK-3,5-F _IHE 0. 04
116 IE-ZEK 0.07 0.04
117 4-THEXE 0. 05
118 KZM 0.03 0.05
119 3-PE---FRTZE)-2-KOH-1-8 0.03 0.04
120 1-HF#E-4-(-FETEZE)-FOH 0.35
121 AR 0.13 0.12 0.07 0.07 0.34 0.89
122 KBREMHH 0.81 0.62 0.73 0.45 1.54 0.05
123 o« RTH 0. 04 0.07 0.06 0.39 0.32
124 F-PEIMER KA 0. 02 0.05 0.05
125 T-HES 0.23 0.15 0.26
126 1,2,3,4,5,6,7,8-NE-1,4- “HE-7T-RRBE-K 0.02
127 1,2,3,5,6,7,8,8a-\E-1,4- " HE-7-R AR E-K 0. 02
128 1a,2,3,5,6,7,7a,7b-\%-1,1,7,7a- M F - 1H-F £ [a ]2 0. 05
129 7,11-“F#E-3-FH#-1,6,10-+ 2R =M 0.23
130 + %R 0.10 0.09 0.04
131 1,2,3,5,6,8a-ANE-4,7-“HE-1-RAE-F 0.18 0.03 0.04 0.07 0.15
132 1,2,3,4-P0E-1,6- -+ RAE-F 0.03 0.02
133 (la,4ae,8aa)-1,2,3,4,4a,5,6,8a- A E-7-HH4-THE-1-BEE-Z 0.19 0.19 0.12 0.18 1.04 1.00
134 1,2,4a,5,6,8a-NE-4,7-—H¥-1-BRE-F 0.17 0.16 0.03 0.23 0.60 0.21
135 1,2,4a,5,8,8a-NE-4,7-“HE-1-BA#-Z% 0.03 0.16 0.37 0.04 0.90 0.08
136 1,2,3,5,6,8a-ANE-4,7-Z“H¥-1-RAE-E 0.32  0.26 1.04
137 [4aR-(4aa,7a,8aP) -+ & -4a-FH-1-THE-7-RRHEL-Z 0.05 0.04 0.14 0.11
138 1,2,3,4,4a,7-R%-1,6- Z“HE-1-RRE-%F 0.03 0.24
139 1,2,3,4,4a,7-ANE-1,6- “FR-4-FHE-% 0.12
140 2,3-%-3,3,5,6- [0 B-1H-#i-1-8d 0.03
141 FWYUR 0.02 0.08
142 1,2,3,5,6,7,8,8a- A& -1,8a- "R &-7-RHH-% 0.10
143 1-Q-B#-+-FEERE)-28 0.13
144 6,10,11,11-J0 & - =35[6. 3. 0. 1(2,3) J+—-7-1% 0.10
145 1a,2,3,4,42,5,6,7b-A%-1,1,4,7-00 B %-1H- SR A %-[e]-K 0.20 0.22
146 1a,2,3,5,6,7,7a,7b-\%-1,1,4,7-[ P #-1H-FFFEK-[e]- K 0. 04
147 [1R-(10,30,4) J-4-Z i #-0,0, - ZHE- - RRBE-F KT 0.25
148 HHERF 0.25 0.19
149 oKLMW 0. 54
150 3,7,11-=H %-1,6,10-+ K =#%-3-B 0.13 0.11 0.16 0.13 0.38 0.29
151 3,7,11-=H%-2,6,10-+ " =#-1-8 0. 04 0. 06
152 ANHELY 0.18
153 By 0. 08 0. 05
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154 ZERE 0. 37
155 [1S-(1a,3aB,4x,8aR) -1 &-4,8-8- = HI #-9- T H -1,4- AR B 0.22
156 WEHEE 0. 08 0.19
157 [1R-(1a,28,4aB,8a0) -+ % -4a- -8 L H H-2-R A HE-1-ZEH 0.10 0.04 0.08 0.03 0.62 0.34
158 a-kh4ARE 0.19 0.15 0.15
159 +2%% 0.17
160 FEH 0. 04 0. 08
161 FHICHE 0. 05 0.32 0.18
162 2-B#-F+ A5 0.07
163 7R,8R-8-BE-4-FWHRE-7-FHENHF[5.3. 1]+ —-1-% 0.15 0.10
164 1,2,3,4,4a,5,6,7-A\K-a,a,4a,8- PP #-2-ZH B 0.16 0.39 0.27
165 [1aR-(laa,4aB,7a,7a8,7be) J-+4-1,1,7- ZFH-4- - 1H-FRHE K 0.06 0.05 0.03 0.03 0.18 0.16
166 WHE-3,9- 4% 0. 03
167 3,7,11-=8#-2,6,10-+ 4 =4#-1-& 0.08
168 4-ZMHE-a,0,4- =R E-3-RRBE-FOIH M 0. 09 0.10
169 HEm 0.11 0.11 0.07 0.14 0.37 0.30
170 ¥ W% 0. 06
171 6-FPEME-4,8a-—F%-1,2,3,5,6,7,8,8a- \E-%-2-B 0.19 0.05 0.05 0. 09
172 2,6,10-=F #-2,6,9,11-+ "5 AR 0.22 0.13
173 1,8-" B #-8,9-FE-4+- R &84 518 x-7-M 0. 07
174 1,4 —HE-7-RHEE-E 0.03 0.02
175 3 0. 05
176 E+ARM ) 3.73  3.13 0.18 0.24 3.91
177 6,10,14-ZH&-2-+ AN 0.05 0.06 0.04
178 +HKER 0.09 0.06
179 & 0.07 -
180 FABRMH By 0.08 0.05 0.08 0.05 0.18
181 B-ZEER 0.08
182 1-P#-3E 0. 01
183 9,12-F+ AR MM 0.16 0.29 1.06
184 10,13-FAR_HRF B 0.11  0.07 0.19
185 13-+ PUBRHR-11-H-1-FF 0.03 0.51
186 9,12,15-+ A% =M F A5 0.05 0.07

3 4R5i

3.1 MEEEWMUELERERA HEKRFHERR
A E AR EARR A B ER B, ™R
BB R 35 50% L b, I = HRAR K TF 40%;
RN 3 AR ER S BN,
3.2 VLEMFTAKA B E 105 Mg, K€ 84 1,
BAAYFRE 67 N BT B 116 T4, %
E 89 AN BB 79 A I RFRARR 4 H
4 138 4N, B 5E 104 4 B AR L 86 1~ AT A
W BEREERE MR RE, TR ERD L
A R R E BRI 3, - 1,6
CHE--BL BRI 12.1%.14. 6 % W1 R
ERFERSN -FE4LREE-1L4HC R,
RESEH 10.9%,

3.3 MILE BRI FER A 48 H 100 g, B 52
78 4, B AW 64 4~ NIRRT &

89 Mg, M E 70 4,18 62 MEA M I BRI R
FHEKR B W 170 V%, %2 119 4, B g B
R 954, AANIIBBHEHREERMRIIRE,
WERERL. IAMBEHTREERSEN 3,
TR ELGEFR/IE TR KDHNN
11.8%.14. 7% IR TR FE B0 1-F #-4-
SAE-1,4-FC B RESEH 11.3%.

3.4 3AEFHBEAFMEERMMHELRTE
REBERDL TLHBGREEE =4 17 Mk
& EMER R H 67 MRDE 64 1K
MR EH 0. 77 % BEWME 4. 72%, 10 B-IREEH
BEREH 3. 23%BAE 0.33%;: BIEHFEMH G~
HE 1T LAY EHNBRAE 19 TMBLSE
62 M BKAEBBHEB EH TR LE
0.17%, T BHEBBHZ B F h 1.560E M=
4.64% ;WU BFHBIE =& 37 M FULEY L&
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# E.BN TRRSSERROLERS. FE AR Q. RSN S N2 R TRA
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Chemical constituents in roots of Dryopteris championii
ZUO Li, WANG Hong-ging, CHEN Ruo-yun
(Institute of Materia Medica, Chinese Academy of Medical Science and
Peking Union of Medical College, Beijing 100050, China)
Abstract: Objective To study the chemical constituents from the roots of Dryopteris championii.
Methods :

and preparative thin layer chromatography. The structures of the compounds were identified by physico-

The compounds were isolated by column chromatography with Sephadex LH-20 and silica gel
chemical properties and spectral evidence. Results Ten compounds were identified as aspidin-BB (1),
aspidin-AB (1), aemulin-BB (I ), methylene-bis-desaspidinol (N ), pseudo-aspidinol B (V ), methyl-
phlor-butyrophenon (VI ), desaspidinol (1), hop-22(29)-ene (VI), B-sitosterol (X ), and (E)-3-nona-
cosene-2-ketone ( X). Conclusion Compound I — N, VI and VI are isolated from this plant for the first
time. Antitumor effects of aspidin-BB are investigated.

Key words: Dryopteris championii (Benth.) C. Chr. ex Ching; aspidin; aemulin-BB; methylene-bis-

desaspidinol
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