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Comparison of Volatile Compounds in Plant Parts of Angelica gigas
Nakai and A. acutiloba Kitagawa
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ABSTRACT : Volatile flavor compounds Angelica gigas Nakai and Angelica acutiloba Kitagawa were extracted
by SDE (simultaneous steam distillation & extraction) using the mixture of n—pentane and diethylether (1:1,
viv) as an extract solvent and analyzed by GC-FID and GC-MS. The amount of essential oils of top part and
root in Angelica gigas were obtained in 0.063% (v/iw) and 0.389% (v/w) yields as a fresh weight base,
respectively. The main compounds in top parts and the root were identified as nonane (7.51% and 24.49%,
respectively), a-pinene (14.64% and 31.75%), limonene+f—phellandrene (14.01% and 9.66%), y—terpinene
(7.85% and 1.20%), germacrene—d (5.85% and 0.22%), (E,E)-afamesene (6.05% and 1.40%), f-eudesmol
(5.26% and 1.84%). Although these compounds were present in both parts. The results showed large
differences in the concentrations of them much varied. The amount of essential oils stem and leaf obtained
(0.068% and 0.127% in A. gigas) and (0.153% and 0.243% in A. acutiloba) yields as a fresh weight base,
respectively. More than 18 and 32 components in stem and leaf have been identified, which of main
components in A. gigas were a-pinene, myrcene, limonene, germacrene—d, eudesmol and butylphthalide, but
germacrene—d and butylphthalide contents were also different in stem and leaf. And more than 21 and 32
components in A. acutiloba were y-terpinene and butylphthalide. Volatile compounds were very different in
both species,

Key words . Angelica gigas, Angelica acutiloba, volatile compounds, SDE, GC-FID, GC-MS
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Table 1. Yields of essential oils in the top parts and
the root of Angelica gigas Nakai.

Part Top Root
Yield (%, viw) 0.063 0.389
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Table 2. The oils from top parts and the root in Angelica gigas Nakai.

R.T.! Volatile Compounds R. L' Top (%) Root (%) identification
4586 octane 800 0.080 0.305 MS*
4.659 fural 830 0.000 0.188 MS
4911 (E)-2-hexenal 854 0.964 0.000 MS, Co-GC'
4995 (2)-3-hexenol 857 0.160 0.000 MS
5.854 nonane 899 7.509 24 494 MS, Co—GC
6.369 a-thujene 931 0.048 0.102 MS
6.585 a—pinene 939 14.637 31.748 MS, Co-GC
6.859 camphene 953 2211 4232 MS, Co-GC
7.188 sabinene 976 0.548 0.323 MS, Co—-GC
7.352 B-pinene 980 5.398 6.169 MS, Co—-GC
7.664 decane 999 0.000 0.120 MS
7.805 a-phellandrene 1005 2314 1.094 MS, Co—GC
7.989 &-3—carene 1011 0.398 0.891 MS, Co—-GC
8.053 a-terpinene 1018 0.217 0.300 MS
8.107 p-cymene 1026 1.108 0.668 MS, Co—GC
8.277 (Z2)-ocimene 1040 0.934 0.943 MS, Co—GC
.8.343 limonene+S—phellandrene 1031 14.008 9.661 MS, Co—-GC
8532 (E)>-f-ocimene 1050 2135 2213 MS, Co-GC
8.95 y-terpinene 1062 7.852 1.204 MS, Co—GC
9.664 terpinolene 1088 0.462 1.072 MS, Co—-GC
0.98 undecane 1099 0.223 0.562 MS
10.793 (Z-p—-menth—2-en—1-ol 1121 0725 0.805 MS, Co—GC
11.848 terpinen—4-ol 1177 0.281 0.140 MS
12.093 a-terpineol 1189 0.196 0.266 MS
12.541 (@rpiperitol 1193 0193 0.239 MS
15.346 tridecane 1299 0.134 0.094 MS
16.572 y—-elemene 1339 0.195 0.186 MS
18.0183 S-bourbonene 1384 0.497 0.099 MS
19.074 &-elemene 1433 0.000 0.135 MS
19.372 (E)>- —farnesene 1443 0.198 0.203 MS
19.82 a-humulene 1454 0.201 0.000 MS
20177 y—curcumene 1480 0.217 0.000 MS
20.491 germacrene—d 1480 5.848 0.223 MS, Co—-GC
20.691 (E E)-a—farmesene 1508 6.051 1.400 MS, Co-GC
20.858 bicyclogermacrene 1494 0.984 0.106 MS, Co-GC
21.352 &—cadinene 1524 0.846 0.000 MS, Co-GC
21.867 elemol 1549 1972 0724 MS, Co-GC
24,044 y—eudesmol 1630 1.062 0.493 MS, Co—GC
24212 t=muurolol 1645 1.178 0.000 MS, Co-GC
24528 B-eudesmol 1649 5.257 1.842 MS, Co—GC
24,643 a—eudesmol 1652 2.955 1.326 MS, Co-GC
33.325 auraptene - 3.310 0.000 MS
miscellous 1.171 1.182
unknown 5.324 4246

' Retention time.
' Retention indices, compounds listed in order of their retention time on DB-5MS column.
' MS: Identification based on comparison of mass spectra, " Co-GC: retention time identical to authentic compound.
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Table 3. Yield of essential oils in stem and leaf of
A. gigas. and A. acutiloba.

Species A. gigas A. acutiloba
Part Stem Leaf Stem Leaf
Yield (%, viw) 0068 0127 0.1583 0243
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Table 4. Comparison of volatile components identified from stem and leaf in A. gigas and A. acutiloba.

A. gigas oil (%) A. acutiloba oil (%)

R. T Volatile components R. L' [dentification
stem leaf stem leaf
6.273 a-thujene 928 0.000 0.000 0.000 0.088 MS*
6.312 tricyclene 930 0.000 0.000 0.000 0.065 MS
6.458 a-pinene 939 46262  37.394 0.554 0.972 MS, Co-GC'
6.709 camphene 953 4333 3723 0.749 1.156 MS, Co-GC
7.021 sabinene 976 0.000 1.320 0.225 0.387 ‘MS, Co-GC
7110 mycene 991 8.692 8536 1.167 2.050 MS, Co-GC
7733 p—cymene 1026 0.000 0.000 0.710 0917 MS
7.850 (Z)-p~ocimene 1037 1.158 0.328 3.626 2.204 MS, Co-GC
7.927 limonene 1038 7.964 6.167 1.093 1.736 MS, Co-GC
8.051 (E)>-B-ocimene 1050 1.249 0.495 0.000 0.068 MS, Co—-GC
8.418 r-terpinene 1062 2618 0.000 15.050 15.184 MS, Co—-GC
8.882 linalool 1098 0.000 0.274 0.592 0441 - MS
9474 alloocimene 1129 0.000 0.394 0.110 0.059 MS
9.726 1-terpineol 1134 0.000 0.264 0.000 0.000 MS
10.034 pentylbenzene 1158 0.000 0.000 0.000 0.052 MS
10.248 borneol L 1165 0.000 0.000 0.188 0.170 MS
10.413 terpinen—4-ol 1177 0.000 0.292 0.212 0.136 MS
10.562 a—terpineol 1189 0.000 0.000 0.000 0.086 MS
11.430 geraniol 1255 0.000 0.000 0.000 0.030 MS
11.947 2-undecanone 1291 0.492 0.491 0.000 0.000 MS
12.017 lavandulyl acetate 1289 0.000 0.000 0.088 0.1563 MS
12.201 borny! acetate 1291 0.703 0.498 0.091 0.108 MS
1248 tridecane - 1299 0470 0.000 0.000 0.000 MS
12.799 methyl anthranilate 1337 0.641 0.000 0.000 0.000 MS
14.150 B-bourbonene 1384 0.000 1.647 0.000 0.000 MS, Co—GC
14.669 B-caryophyllene 1418 0.000 1.459 0.392 1512 MS, Co—-GC
14767 (Z2)-p—farnesene 1443 0.000 0.633 0.409 1.581 MS ‘
15.140 a-humulene 1454 0.000 0.603 0.000 0.112 MS
15.239 (E)-p-farnesene 1458 0.000 1.066 0.289 0.282 MS, Co—GC
15.481 germacrene™d 1480 4020 14.387 0.387 0.838 MS, Co—-GC
15.715 bicyclogermacrene 1494 0.000 0527 0.000 0.000 MS
15.934 d~cadinene 1524 0.000 1.874 0.000 0.000 MS, Co—-GC
16.164 (Z)-nerolidol 1534 2.043 1.062 0.171 0.317 MS, Co—-GC
16.223 elemol 1549 0.000 1,282 0.000 0.000 MS, Co—-GC
16.724 germacrene—d—4-ol 1574 0.000 1.568 0.000 0.000 MS, Co-GC
16.845 caryophyllene oxide 1581 0.000 0.809 0.000 0.061 MS
17.260 spathulenol 1589 0.000 0.292 0.000 0.131 MS
17.347 y—eudesmol 1630 1.092 0.635 0.000 0.000 MS, Co-GC
17.485 epizoharen 1497 0.000 0.937 0.000 0.000 MS
17.611 (Z2-3-butylidene phthalide 1668 1.810 0.790 0.792 0.804 MS, Co—-GC
17.698 B-eudesmol 1649 3.947 3.332 0.000 0.000 MS, Co-GC
17.852 a—eudesmol 1652 2.149 1.118 0.000 0.045 MS, Co-GC
18.660 butylphthalide 6.198 0.693 69.795 63.883 MS, Co-GC
24030 phytol 1949 0.000 0.000 0.000 0.081 MS
unknown 4159 5110 3.310 4289

' Retention time.
' Retention indices, compounds listed in order of their retention time on DB-5MS column.
* MS: Identification based on comparison of mass spectra, " Co-GC: retention time Identical to authentic compound.
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