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[ Abstract ] Objective; To optimize extraction process of volatile oil from Ferula assafoetida by steam
distillation and analyze chemical compositions in volatile oil. Method: With extraction rate of volatile oil as index,
conditions for extraction of volatile oil from F. assafoetida were optimized by uniform design. Effect of extraction
time on chemical compositions in volatile oil were investigated by GC, conditions were as following: high purity
nitrogen as carrier gas, flow rate of carrier gas 1 mL +min "', injection volume of 0.5 L, split ratio of 50: 1,
total flow of 54.0 mL +min ', inlet temperature of 250 °C, detector temperature of 250 °C. Temperature-rising
program was as following: the initial temperature of 60 C, kept for 2 min, then temperature rise to 80 C with
heating rate of 4 °C+min "', kept for 5 min, temperature rise to 180 °C with heating rate of 10 °C+min "', kept for
5 min, temperature rise to 200 °C with heating rate was 4 °C -min ', kept 2 min. Extraction process of volatile oil
from F. assafoeiida was determined by GC and chromatogram similarity. Result: Some compounds in volatile oil

were unstable thermally. Optimum extraction process of volatile oil from F. assafoeiida was as following: added
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6.5 times amount of water and extracted 4 hours. Average extraction rate of volatile oil was 8.32% . Conclusion
This optimized extraction process of volatile oil is reproducible, reasonable and practicable, it can guarantee

stability of compositions in volatile oil from F. assafoetida.
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Table 1 Uniform design for extraction process of volatile oil from

Ferula assafoetida

No. X, $RHE [E]/h X, oK/ YE 2 M R %
1 1 6 6.98
2 2 12 7.53
3 3 4 7.80
4 4 10 8.13
5 5 2 8.23
6 6 8 8.36
7 7 14 8.24
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Extracting rate-time curve of volatile oil from Ferula

assafoetida
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Fig.2 GC of volatile oil from Ferula assafoetida at 1 h
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Fig.3 GC of volatile oil from Ferula assafoetidaat different times

Table 2 Similarity evaluation of GC of volatile oil from Ferula assafoetida at different times

WA i AR
No. g/ min
Ih 2 h 3h 4 h 5h 6 h 7 h 8 h
1 7.558 859 341 681 317 617 555 579 380 567 845 541 605 518 629 508 645
2 8.983 99 087 78 541 70 251 66 038 63 748 60 955 58 610 64 883
3 9.365 85 127 67 200 60 135 56 941 55223 52 436 50 718 54 118
4 10.011 243 125 193 006 171 571 160 919 155 061 149 076 144 071 141 377
5 11.031 269 769 216 430 187 844 180 727 173 648 168 481 162 977 155 720
6 11.331 1 448 815 1 163 643 1 027 387 969 710 929 870 895 028 861 774 842 327
7 11.758 433 856 351 474 313 273 296 578 287 922 277 850 269 706 264 795
8 16.417 123 224 116 779 105 698 103 734 96 356 97 313 93 429 97 433
9 16. 694 2 384 405 2 332 501 2202 107 2122 141 2 047 304 1 990 099 1 927 194 1 924 586
10 16.928 2 847 713 2 892 646 2752 703 2 673 300 2 569 674 2504 526 2 415 544 2 419 162
11 23.293 25 945 44 716 92 521 131 317 194 985 205 591 313 817 313 918
12 26. 646 80 293 335503 619 138 852 399 1 016 881 640 596 733 384 733 586
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