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Status of Selenium Contents and Effect of Selenium Treatment
on Essential Oil Contents in Several Korean Herbs
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ABSTRACT The selenium (Se) contents of 20 herbs, harvested in three areas in Korea, were analyzed. Many herbs
had no Se. Angelica (138.4ug Se- kg FW), caraway (167.81g Se- kg’ FW), chamomile (116.6ug Se - kg™’ FW),
marjoram (158.7 and 132.6ug Se- kg' FW), and oregano (62.5ug Se- kg' FW) accumulated Se as higher
concentration compared with other plants. The Se content of herbs was dependent on the species, cultivars and aress.
The status of Se uptake by herbs was investigated according to Se concentrations in hydroponics. During four weeks,
before harvest of several herbs in greenhouse, sodium selenate (N&SeO,) was added to the nutrient solution at
concentrations of 2, 4, 6, and 8 mg - L™, Field-mint accumulated Se too high, but external symptom of Se toxicity
was not found. Essential oil content was generally proportionated to treated-Se concentration. The essential oil contents
in basil and balm increased two to three times higher by sodium selenate treatment compared to non-treatment, but
they did not show any linear relationship between essential oil contents and treated-Se concentration.
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Table 1. Selenium contents of 20 herbs, cultivated in four areas in Korea.

Herb name Culture area Se contents (ug - kg FW)
Angelica (Angelica archangelica) (leaf) Seoul 138.4+6.1°
Angelica (Angelica archangelica) (petiol) ” 17.2+2.0
Basil (Ocimum basilicum) Chungwon Y
Caraway (Carum carvi) Pyungchang 167.8+8.6
Chive (Allium schoenoprasum) Pyungchang 3.9+0.3
Chamomile (Matricaria chamomilla) Pyungchang 116.616.4
Dill (Anethum graveolens) Chungwon -
Estaragon (A. dracunculus L.) Pyungchang -
Fennel (Foeniculum vulfare) Pyungchang -
Fennel (Foeniculum vulfare) Seoul -
Common thyme (Thymus vulfaris) Chungwon -
Korean-mint (Agastache rugosa) Seoul -
Lemon Balm (Melissa officinalis) Pyungchang 36.6+2.7
Lemon Balm (Melissa officinalis) Chungwon -
French lavender (Lavandula dentata) Chungwon -
Spike lavender (Lavandula spica L.) Pyungchang -
Marjoram (Origanum majorana) Pyungchang 158.7+7.9
Marjoram (Origanum majorana) Chungwon -
Marjoram (Origanum majorana) Seoul 132.616.4
Mugwort (A. vulgaris L.) llsan -
Oregano (Origanum vulgare L.) Pyungchang -
Oregano (Origanum vulgare L.) Chungwon 62.5+5.8
Parsley (Petroselinum crispum) Seoul -
Pepper mint (M. piperita) Pyungchang 14.0+14
Rosemary (Rosmarinus officinalis) Chungwon -
Sage (Salvia officinalis) Pyungchang -

*Meantstandard deviation.
Y. : not detected.
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Table 2. Changes of shoot fresh weight (g - plant™) in severa herbs by Se treatments in nutrient solution.

Herb
NapSeOq4 Balm Basil Coriander Field-mint Korean-mint Oregano
(mg-L™Y
0 601.2 ¢’ 1641 b 718 a 651.1 b 63.9 d 719 b
2 628.2 a 1848 b 728 a 7343 b 85.1 ¢ 76.7 ab
4 675.1 a 2220 a 73.1 a 876.1 a 1245 a 87.1 a
6 596.4 ¢ 1908 b 66.8 a 9225 a 972 b 77.0 ab
8 566.3 d 169.0 b 46.8 b 913.0 ab 84.7 ¢ 426 ¢
*Sodium selenate (Na;SeOs) concentration in response to 2, 4, 6, and 8 mg - L™
YMean separation within columns by Duncan’s multiple range test at P<0.05.
Table 3. Changes of Se uptake (ug - kg™ FW) in severa herbs by Se treatments in nutrient solution.

Herb
N&aSeO4 Bam Basil Coriander Field-mint Korean-mint Oregano
(mg-LY
0 0.3+ 0.7 4.3+ 0.9 74.0+ 0.3 249+ 14 58.0+9.0 0.3+ 0.1
2 59.3+ 8.1 115.7£14.8 226.0+16.2 317.7+ 9.0 94.7+8.5 7.5+10.4
4 135.1+15.6 339.9+21.1 425.0+25.4 556.7+25.1 187.0£8.0 239.9+23.0
6 324.3+23.3 537.7+38.1 599.0+19.5 919.2+24.7 145.316.5 362.8+26.2
8 512.7+26.0 865.8+53.3 769.0+26.7 1191.8+39.7 121.3+10.1 253.6+19.2
“See Table 2.

YAverage of five sampleststandard error of the mean.
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Table 4. Change of essential oil contents (%, w/w, FW) in severa herbs by Se treatments in nutrient solution.

Herb
NaQSeOi Balm Basil Coriander Field-mint Korean-mint Oregano
(mg-L7)
0 0.058+0.008" 0.170+0.004 0.012+0.002 0.215+0.009 0.198+0.009 0.060+0.014
2 0.070+0.009 0.376+£0.016 0.023+0.001 0.224+0.008 0.249+0.024 0.075+0.004
4 0.185+0.005 0.524+0.004 0.019+0.003 0.210+0.029 0.174+0.014 0.054+0.027
6 0.186+0.002 0.492+0.043 0.014+0.002 0.300+0.021 0.169+0.009 0.092+0.005
8 0.188+0.003 0.525+0.016 0.011+0.002 0.280+0.017 0.164+0.012 0.178+0.002
“See Table 2.
YSee Table 3.
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