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Abstract

In this study, we identified the volatile compounds of Artemisia princeps Pampan. cv. ssajuari (ssajuarissuk) essential
oils and analyzed changes in the contents of volatile compounds under four different storage conditions, such as
exposure to air at 20°C and 40°C. Sixty-five volatile compounds consisting of 6 monoterpene hydrocarbons, 23 oxy-
genated monoterpenes, 16 sesquiterpene hydrocarbons, 6 oxygenated sesquiterpenes, 1 diterpene, 6 benzene derivatives,
and 7 non-isoprenoid compounds were identified on the basis of their mass spectra characteristics and retention indices
from original ssajuarissuk essential oils. Identified compounds constituted 90.56% of the total peak area. Borneol
(10.29%) was the most abundant compound in the original ssajuarissuk essential oils, followed by 1,8-cineole (9.06%),
viridiflorol (8.99%), spathulenol (8.73%), a-thujone (5.28%), and camphor (4.39%). After six months storage at 40C
with the cap opened for 3 min everyday, the total amount of volatile compounds in essential oil as determined by the
percentage peak area decreased by 84.93%. The total levels of cis-sabinene hydrate, camphor, 4-terpineol, humulene
oxide, B-caryophyllene oxide, and caryophyllene alcohol increased significantly. For ssajuarissuk essential oils stored
under experimental conditions, changes in the contents of volatile compounds in essential oils were accelerated by
temperature and contact with the atmosphere.
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Fg. 1. Changes of total volatﬂes of Artemzsza princeps Pampan.

Total volatiles {peak area %)

cv. ssajuari (ssajuarissuk) essential oil during storage.
Samples with S0, 20-S3, 20-S6, 40-S3, and 40-S6 are
storage 0, storage 3 months at 20°C, storage 6 months at
20°C, storage 3 months at 40°C, and storage 6 months
at 40C, respectively. Different letters on the bar are
significantly different(a=0.05).
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Table 1. Volatile compounds of Artemisia princeps Pampan. cv. ssajuari (ssajuarissuk) essential oil during storage

20C 40C

Volatile compound RI”  Aroma descriptionz) S0 DK
S3 S6 S3 S6
Monoterpene hydrocarbons (6) 1.75+0.13"  1.44+0.16° 1.36+0.18" 1.11£0.09° 0.97+0.11
o-Thujene 925 woody, herbal 0.027 0.01 0.02 0.01 0.01 MS/RI
o-Pinene 934 pine, fruity, 0.32 0.24 0.25 0.23 021 MSRI
citrus, lime
Camphene 946 camphor 0.26 0.21 0.23 0.20 0.18 MS/RI
Sabinene 978 fresh, spicy, 0.17 0.15 0.17 0.14 0.14  MSRI
woody, sweet
y-Terpinene 1060 gasoline, turpentine 0.59 041 0.35 0.22 0.11 MS/RI
Terpinolene 1088 - 0.39 0.42 0.35 0.32 0.31 MS/RI
Oxygenated monoterpenes (23) 170,227 45.3440.87" 45.48+0.69" 45.06+0.57" 45.38+0.37

Yomogi alcohol 999 - 1.47 1.40 1.36 1.33 1.31 MS/RI
1,8-Cineole 1030 mint, sweet 9.06 8.82 8.71 8.73 8.71 MS/RI
Artemisia ketone 1062 green, herb 3.47 3.33 3.44 3.34 3.40 MS/RI
cis-Sabinene hydrate 1073 balsamic 0.40 0.47 0.42 0.46 0.42 MS/RI
Artemisia alcohol 1084 - 3.09 3.00 3.03 2.84 3.03 MS/RI
o-Thujone 1105 - 5.28 4.92 5.19 4.79 5.19 MS/RI
B-Thujone 1116 - 2.44 2.89 2.87 2.95 2.96 MS/RI

p-Menth-2-en-1-ol 1122 - 0.55 0.51 0.55 0.58 0.47 MS
Camphor 1147 camphor, green, leaf 4.39 4.23 4.48 433 4.58 MS/RI
Pinocarvone 1165 - 0.33 0.26 0.21 0.23 0.21 MS/RI
Borneol 1167 ~ camphoraceous, 10.29 10.18 9.96 10.18 9.97 MS/RI

musty
4-Terpineol 1177 pungent, 138 139 131 1.49 1.47 MS/RI
woody, earthy

o-Terpineol 1193 oil, anise, mint 1.64 1.58 1.64 1.49 1.56 MS/RI
trans-Carveol 1217 caraway 0.54 0.51 0.55 0.56 0.47 MS/RI
cis-Carveol 1229 caraway 0.10 0.08 0.10 0.10 0.07 MS/RI
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Cuminal 1240 wood, herb 0.15 0.18 0.16 0.16 0.14 MS/RI
Carvone 1249  mint, basil, fennel 0.07 0.07 0.09 0.08 0.10 MS/RI
Piperitone 1253 - 0.13 0.12 0.12 0.12 0.10 MS/RI
Carvenone - 0.05 0.04 0.05 0.04 0.04 MS/RI
Bornyl acetate 1pg7  camphoraceous, 0.29 0.27 0.32 0.30 029 MS/RI
herbal, balsamic
Cuminol 1289 wood, herb 0.34 0.34 0.35 0.38 0.37 MS/RI
Thymol 1299 - 0.59 0.63 0.46 0.48 0.44 MS/RI
Piperitone 1253 mint, fresh 0.12 0.12 0.08 0.12 0.08 MS/RI
Sesquiterpene hydrocarbons (16) 12.53+0.02° 11.64+0.52" 11.25+0.33" 10.28+0.39° 9.39+0.10°
a-Cubebene 1354 herb, wax 0.06 0.06 0.06 0.08 0.06 MS/RI
a-Copaene 1388 wood, spice 0.51 0.54 0.48 0.54 0.51 MS/RI
B-Bourbonene 1391 herb 0.15 0.17 0.16 0.16 0.14 MS/RI
B-Cubebene 1395 citrus, fruit 0.07 0.07 0.07 0.06 0.03 MS/RI
B-Elemene 1397 herb, fresh 0.15 0.13 0.12 0.15 0.12 MS/RI
B-Caryophyllene 1437 Woody, terpene, 3.62 3.52 3.65 2.92 2.77 MS/RI
fruity, sweet
a-Humulene 1467 wood 1.03 0.90 0.86 0.81 0.68 MS/RI
Aromadendrene 1460 wood 0.06 0.04 0.06 0.05 0.05 MS/RI
trans-B-Farnesene 1455 c1tr§;1i;k£m\1:/};o o OB 0.31 0.27 0.25 0.19 MS/RI
y-Selinene 1462 wood 0.29 0.29 0.27 0.26 0.23 MS/RI
Germacrene D 1484 wood, spice 2.36 1.75 1.53 1.12 0.87 MS/RI
[-Selinene 1490 herbaceous 0.93 0.94 0.91 0.96 0.96 MS/RI
y-Cadinene 1543 - 0.35 0.35 0.33 0.33 0.33 MS/RI
o-Muurolene 1501 wood 0.77 0.70 0.65 0.72 0.60 MS/RI
o-Amorphene 1492 - 0.25 0.27 0.27 0.25 0.24 MS
8-Cadinene 1519 thyme, 1.61 1.61 1.56 1.63 1.60 MS/RI
medicine, wood
Oxygenated sesquiterpenes (6) 25.23+£0.44" 24.85+0.34" 24.94+0.16" 25.00£0.16" 25.17+0.90°
Nerolidol 1562 wood, flower 0.86 0.89 0.80 0.86 0.75 MS/RI
Spathulenol 1601 herb, fruit 8.73 8.75 8.79 8.82 8.54 MS/RI
Viridiflorol 1750 - 8.99 8.46 8.47 8.44 8.54 MS/RI
Humulene oxide 1635 herb 1.73 1.76 1.77 1.76 1.77 MS/RI
B-Caryophyllene oxide 1610 S‘}T::l:acir(‘)‘:sy 3.07 3.15 3.17 3.15 3.49 MS/RI
Caryophyllene alcohol 1642 earth, moss 1.85 1.84 1.94 1.98 2.08 MS/RI
Diterpene (1) 1.24£0.06® 1.27£0.12° 1.23£0.06® 1.18+0.03° 1.10+0.10°
Phytol 2130 - 1.24 1.27 1.23 1.18 1.10 MS/RI
Benzene derivatives (6) 238+0.05" 2.25+0.14™ 1.99+0.10* 2.08+0.06° 1.97+0.19°
Benzaldehyde 974  almond, burnt sugar 0.04 0.04 0.03 0.03 0.04 MS/RI
1,2,4-Trimethylbenzene 990 - 0.14 0.13 0.13 0.14 0.12 MS/RI
Estragole 1201 licorice, anise 0.66 0.64 0.55 0.61 0.59 MS/RI
Eugenol 1369 clove, honey 0.90 0.80 0.73 0.72 0.64 MS/RI
Methyl eugenol 1407 clove, spice 0.24 0.22 0.22 0.23 0.22 MS/RI
Chamazulene 1770 - 0.40 0.42 0.33 0.36 0.36 MS
Non-isoprenoid compounds (7) 1.2540.13*  1.20£0.12°°  1.04+0.06 1.10£0.04™  0.96:0.03°
2-Hexenal 854 apple, green 0.01 0.01 0.01 0.01 0.01 MS/RI
Tricyclene 919 - 0.04 0.01 0.01 0.01 0.01 MS/RI
1-Octen-3-ol 979 - 0.49 0.46 0.32 0.41 0.33 MS/RI
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Chrysanthenyl acetate 1263 - 0.24 0.27 0.25 0.25 0.23 MS/RI
cis-Jasmone 1389 - 0.30 0.28 0.29 0.25 0.24 MS
Tetradecane 1400 - 0.04 0.04 0.03 0.05 0.05 MS/RI

Oleic acid 2082 fat 0.13 0.13 0.12 0.12 0.09 MS/RI
90.56 87.99 87.29 85.83 84.93

" Retention indices(RI) were determined using alkane(Cg-Cz) as external references.

? Aroma description adapted from references(Acree TS} Am H).

3 Samples with SO, S3, and S6 are storage 0, storage 3 months, and storage 6 months, respectively.

* Identification was performed as follows Mass spectrum (MS) was consistent with that of the Wiley mass spectrum database [2001,
Hewlett Packard Co., Palo Alto, USA] and retention index (RI) was consistent with that found in literature.

® Mean£SD. Means with different superscript are significantly different from each other within a row (0=0.05).

o Average of the relative percentage of the peak area in the MS total ion chromatogram (n=3).
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