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[ Abstract | Objective: To optimize extraction process of volatile oil from Alpiniae Zerumbet and ana-
lyze its chemical compositions. Method: With the volatile oil extraction rate as the index and the soa-
king time, solid-liquid ratio, and extraction time as factors, the orthogonal test was conducted to deter-
mine the extraction process conditions of volatile oil from Alpiniae Zerumbet; GC-MS was adopted to in-
vestigate the effect of different extraction time on chemical compositions of Alpiniae Zerumbet volatile
oil. Results: Orthogonal test and variance analysis results showed that the optimum extraction condi-
tion was; soaking for 1 h, solid-liquid ratio of 1: 12, extraction time 7 h. There were 107 compounds
separated from Alpiniae Zerumbet volatile oil from which 70 compounds were identified when the extrac-
tion time was in the range from 1.5 and 7 h. The relative content of identified compounds from the vol-

atile oil accounted for 92.909% of the total, 95.001% and 87.020% , respectively. Conclusion: In
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the optimal extraction condition, the extraction rate of the volatile oil is higher. There is no change of

components and varieties at different extraction time for Alpiniae Zerumbet, but the content of some

components is tremendously different.

[ Key words | gas chromatography-mass spectrometry; plant extracts; Alpiniae Zerumbet ; volatile oil ;

component analysis; extraction process
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Fig. 1
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Tab.1 Orthogonal test analysis of extraction process

of volatile oil from Alpinia zerumbet

ACE BOIk  CO4ER D R
Wi, h) LR B (FH) O fRIRCR
1 0 10 1 1 0.388
2 0 12 5 2 0. 466
3 0 14 7 3 0.546
4 1 10 5 3 0. 606
5 1 12 7 1 0.898
6 1 14 1 2 0. 405
7 2 10 7 2 0.732
8 2 12 1 3 0.439
9 2 14 5 1 0. 559
K, 0.478 0.587  0.442  0.626
K, 0.671 0.587  0.544  0.569
K; 0. 563 0.538  0.725  0.516
R 0.193 0.049  0.283  0.110
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Total ion chromatograms of volatile oil from Alpinia zerumbet with different extraction time

x2 A ZERBRIET Z 0
Tab.2 Variance analysis of extracting amount of

volatile oil from Alpinia zerumbet

Ti R SS MS F P
A 0.133  0.066  3.246  >0.05
B 0.046  0.023 1.123  >0.05
C 0.449  0.224 10.934  <0.01
D(i#2) 0.041

TEFy 05 (2,18) =3.55,F,,, (2,18) =6.01

2.2 ki
K% PR IBCHE 11122 120 g, $R A0 RY 4R T 20
A,B,Cy #1173 WE B i, IR IE A R R T2
Y ATAT PR RN A 1, 45 AR WA L1 22 45 R i R
4% 5 0.870% . 0.871% % 0.873% , RSD K
2.454% ,BiAZAE T 2%, AT, LRSS o
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Tab.3 The effects of extraction time on chemical constituents in volatile oil from Alpinia zerumbet
v *B‘Xﬂlﬁ?é’ - wEY *HXM}: R AHXS & & (%)
it ] ( min) Y4 A BN 1 h 5h 7h
1 7.15 3-methyl butyl acetate  3-H 3% Z 12 T g 130 C,H,,0, 0. 007 0.011 0.013
2 7.21 2-methyl butyl acetate  H 3L T 3k 2 FRTiE 130 C,H,,0, 0. 086 0.175 0.111
3 8.51 tricyclene =g 136 CioHyg 0. 047 0.09 0. 063
4 8. 69 a-Thujene a-Fa 136 CoHyg 0. 202 0. 382 0. 353
5 8.93 a-pinene a-JRI 136 C,oH6 5. 085 9.725 9. 861
6 9.42 camphene I 136 CoHe 3.088 4.239 3.112
7 9. 60 verbenene L B0 134 CoH, 0,092 0111 0.119
8 10. 51 BB- pinene B-IR W 136 CioHyg 19.705  28.478  29.549
9 10. 90 B-myrcene B-H 136 CoHye 0. 641 0.756 0. 624
10 11.23 5-4 — carene 5-4 — Bl 136 CioHyg 0. 056 0. 089 0.038
11 11.39 a-phellandrene TK 136 CioHyg 0.124 0. 186 0.173
12 11.58 5-3 — Carene 8-3 - BBIF 136 C,oH6 0. 055 0. 069 0. 040
13 11.72 hexyl acetate LR C g 144 C,H,,0,  0.006 0.007  0.003
14 11.84 a-terpipene QRN 136 CoH,e 0111  0.137  0.152
15 12.15 p-cymol POROYIHE 134 C,oH,, 0.646  0.001  0.002
16 12.20 o-cymol S RN IR 134 CoH, 2. 949 3.918 3.250
17 12.39 limonene PR 136 CoH,e  9.984 10.053  12.598
18 12. 42 1,8 — cineole 1,8 — et s 154 C,oH;sO 4.797 3.919 0.248
19 13. 38 ~y-terpinene y-FA I 136 CoHe 0.242 0. 244 0.015
20 13.90 cis — linaloloxide =L - A EE ALY 170 C,,H;O, 0. 035 0. 027 0. 006
21 14.29 camphenilone % JE TR 138 CyH,,0 0.011 0. 008 0.423
22 14. 45 ( +) —2 - carene (+) -2 -8 136 CioHyg 0. 283 0.323 1.291
23 15.01 linalool LA I 154 CoHgO 2400  1.687  0.421
24 15.55 d — fenchyl alcohol d — g 154 C,oH;;0 0.399 0. 367 0. 094
25 15. 85 a-campholene aldehyde o~ P b i Jis I i 152 CioH,cO 0. 404 0. 326 0. 326
26 16.28 ( +) - nopinone (+) - FEIEER 138 C,H,0  0.540 0.378  0.904
27 16. 50 pinocarveol FNTT i 152 CoH O  2.552 1.099  1.953
28 16. 56 camphor A i 152 C,oH,cO 2.521 2.328 0. 365
29 17.19 pinocarvone FAT B 150 CoH,,0 0.784 0.573 2.454
30 17.51 endo — borneol endo — JE Ik 154 C,,H;O 3.996 2.876 1. 659
31 17.85 terpinend — ol WS —4 — 154 CoHO 2391 1.784  0.670
32 18. 14 cryptone Rt it 138 CH,O  1.299  0.782  6.670
33 18. 45 a-terpineol - v 154 C,oH;sO0 6.582 5. 646 0. 831
34 18. 60 myrtenol k4 T ds e 152 CoHO 1.288  0.868  0.057
35 18.79 cis-sabinol i X 435 7P i 152 CoH,,O 0. 205 0. 063 0. 046
36 18.96 trans-piperitol J2 BT o 154 C,oH;s0 0. 123 0. 046 0. 007
37 19. 41 trans-carveol AT 152 C,oH,O 0. 094 0.018 0. 064
38 20. 08 cuminal YA 148 C,H,0 0. 047 0. 026 0. 039
39 20. 16 carvol T 150 C,,H,,0 0. 064 0.018 0. 036
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4%
e /r‘E‘Xﬂ%.% - &Y /r‘HXM: e AR & 7 (%)
Ff ] (min ) P4 s T Lh 5h 7h

40 20. 52 piperitone T 07 P 152 CoH,O  0.054 0.026  0.008
41 21.25 phellandral KT 152 CoHO  0.553  0.462  0.191
42 21. 46 bornyl acetate LRI Fi g 196 C,H,0, 0.214 0.165  0.073
43 21.95 sabinyl acetate Tits i i i 194 C,H;0, 0. 355 0.269 0. 162
44 22.22 perilla alcohol EPiN 152 CoHO  0.277  0.131  0.331
45 22.63 carvacrol Sy 150 CoH,0  0.563  0.266  0.229
46 23.63 a-cubebene o-ER T i i 204 CsH,, 0.007  0.007  0.023
47 24.07 neryl acetate AL 2 TR g 196 C,H,0, 0.027 0.019 0. 006
48 24.38 a-ylangene a2 204 C,sH,, 0. 006 0. 006 0. 032
49 24.53 a-copaene -7 V47 204 CsH,, 0. 020 0.019 0. 034
50 25.05 B-elemene BT 204 CisHy 0.025  0.021  0.004
51 25.54 v-caryophyllene v-f T I 204 CsH,, 0. 009 0. 008 1.114
52 25.98 B-caryophyllene B- AT 204 CsH,, 1.288 1.074 0.016
53 26. 86 aromadendrene eI 204 C,sH,, 0. 021 0. 021 0.283
54 27. 06 B-selinene B-Fie s 204 CsH,, 0.310  0.254  0.091
55 27.27 alloaromadendrene TR 204 C;sH,, 0. 047 0. 041 0.031
56 28.47 a-muurolene a- A< E 204 C,sH,, 0. 064 0. 058 0. 400
57 28.92 y-cadinene y-RERA 204 CisHy, 0.373  0.326  0.442
58 29.15 5-cadinene S-FLAA T s 204 C,H,, 0.376 0.307  0.028
59 29. 81 a-calacorene a- LA B 200 CsH,, 0. 096 0. 094 0. 406
60 30. 07 elemol A I 222 C,sH,O  0.705 0.423  0.044
61 30. 40 d-nerolidol d-FE A A 222 CsH,0  2.321 1.388  0.033
62 31. 11 caryophyllene oxide AT A ALY 220 CsH,,0 6. 098 4.118 0. 095
63 31. 66 ledol o\ 2 222 CsHyxO  0.122  0.116  0.999
64 31.83 humulene oxide e R B ALY 220 CsH,,0 1. 061 0. 861 0. 194
65 32.49 y-eudesmol K 222 CisHyO  0.766  0.265  0.117
66 33.09 B-eudesmol B-F i 222 CsH, O 0.915  0.545  2.216
67 33.17 isobutyl acetate IR 5T HR 222 CsHO  2.078 1.754  0.610
68 47.01 tricosane oy e 324 Cps Hyg 0.176  0.099  0.131
69 48.53 tetracosane ity 338 C,,Hy, 0.009  0.006  0.009
70 49. 94 pentacosane B i S 352 C,sHs, 0. 032 0.019 0. 028
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