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Abstract

In this study, phytochemicals from the wold and cultivated Lithospermum erythrorhizon (gromwell), which
has been used for medicinal purpose or natural coloring material from the old days, were extracted by methanol
and fractionated with hexane. The shikonin compounds in the fraction was isolated and their chemical
structures were identified by 'H and *C-NMR. It was found that compound I was the shikonin substance
with molecular weight of 288.3 and chemical formula of Ci;sHis0s5, and compound II being deoxyshikonin
substance with molecular weight of 272.3 and chemical formula of Ci6His04. The quantities of these compounds
in the wild and cultivated gromwells was determined.
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Fig. 1. HPLC chromatogram of n-hexane fraction from wild gromwell.
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Fig. 2. HPLC chromatogram of n-hexane fraction from cultivated gromwell.
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Table 1. 'H and ®*C~NMR chemical shift of the compound 1 isolated of n-hexane fraction from gromwell (300 and 75 MHz,

CDCl3)

Proton and Compound T (ppm)

carbon No. 5§ H 5 C
1 1259 (1H, s) 180.81 (non-protonated carbon)
2 1248 (1H, s) 180.00 (non-protonated carbon)
3 165.81 (non-protonated carbon)
4 165.20 (non-protonated carbon)
5 151.74 (non-protonated carbon)
6 7.16 (1H, J=1.22) 137.63
7 7.19 (1H, d, J=1.37) 132.63
8 7.19 (1H, d, J=1.37) 132.57
9 132.14 (non-protonated carbon)
10 521 (1H, m) 118.74
11 112.28 (non-protonated carbon)
12 2.45 (1H, s)(-OH) 111.80
13 491 (1H, m) 68.59
14 2.35 (IHm), 262 (1H, m) 35.93
15 1.76 (3H, d, J=0.76) 26.21
16 1.65 (3H, s) 18.35

Table 2. 'H and “C~NMR chemical shift of the compound II isolated of n-hexane fraction from gromwell (300 and 75 MHz,

CDCl3)
Proton and Compound I (ppm)
carbon No. 8 H &8 C
1 1262 (1H, s)(-OH) 183.36 (non—protonated carbon)
2 12.46 (1H, s)(-OH) 183.30 (non-protonated carbon)
3 163.11 (non-protonated carbon)
4 162.45 (non—protonated carbon)
5 151.73 (non-protonated carbon)
6 6.84 (1H, dd, J=1.22, 1.22) 134.77
7 133.89 (non protonated carbon)
8 7.20 (IH, s) 131.38
9 7.20 (1H, s) 131.07
10 5.14 (1H, m) 122.61
11 112.18 (non-protonated carbon)
12 111.94 (non-protonated carbon)
13 2.63 (2H, m) 29.93
14 2.32 (2H, q, J=7.50) 26.79
15 1.70 (3H, d, J=1.07) 25.93
16 1.61 (3H, dd, J=1.68, 0.92) 18.05
Compound I Compound I shikonin® ZF Z}7zbo]| th3}od 129} peak WA 07 7k
. " Qg Foeh o8 /1E 22 sho] op L Al A n-
hexane %2 &2} shikonin® deoxyshikonin 3% Table
> » 35} 7ro] Ajabatadrt. ofA H AjuhA| X o A 9] n-hexane -
OH OH OH H 3 E9] F3F v shikonin®] &2 oA X171 2.23%, Al
Shikonin Deoxyshikonin A A7} 2.24%°]191 1, n-hexane EEEY £ & deoxy-
M0, &io,” shikonin®] k-2 oF 2| A7} 0.87%, iR =] 7} 0.41% 2
MW 2883 ] W372.3

Fig. 3. Chemical structuré§ of the compound isolated of n-
hexane fraction from gromwell.

Shikonin &t&HE Mat

ofA 2 Aul 2% n-hexane ¥+ &9 74 EAR 9
& %] shikonin®} deoxyshikonin 3}3}&2 A &3 F4 x| &
A2 glsl kS SAstE ) o9 shikoning deoxy-

Table 3. Content of isolated compounds in n-hexane fraction
from gromwell by HPLC-MS

Content (%)

Gromwell

Shikonin  Deoxyshikonin Total
wild 223+0.00" 0871001 3.12+0.03
Cultivated 2.24%0.02 0.41+0.03 264%0.03

t-value (p-value) 1.40(0.23) -24.01" (<0.01) 20.90" (<0.01)

YValues are mean*SD (n=3). *p<0.05.
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