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Abstract

The pigments of acetylshikonin and isobutylshikonin isolated from the roots of Lithospermum erythro-
rhizon were determined over a period of storage for their stabilities influenced by mono- and disaccha-
rides and acids. In general, sugars and acids caused an increase in stability of acetylshikonin at the
various concentrations. These studies indicated that acetylshikonin and isobutylshikonin can be used
in foods as the natural colorant under selected conditions.
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Fig. 1. Changes in absorbance of acetylshikonin pig-
ment as influenced by 0.1 M monosaccharide and 0.05
M disaccharide during storage period at pH 5. A.S.
= acetylshikonin

®:; AS. ¥; AS. +glucose, ¥; AS.+fructose, _;
sucrose, M; A.S.+ maltose
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Fig. 2. Changes in absorbance of acetylshikonin pig-
ment as influenced by 0.6 M monosaccharide and 0.3
M disaccharide during storage period at pH 5. A.S.
= acetylshikonin

®; AS. v; AS +glucose, ¥; AS.+fructose, [J; AS.+
sucrose, B; A.S.+ maltose
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Fig. 3. Changes in absorbance of acetylshikonin pig-
ment as influenced by 0.1 M monosaccharide and 0.05
M disaccharide during storage period at pH 9. A.S.
= acetylshikonin

®; AS. v; AS.+glucose, ¥; AS.+fructose, []; AS.+
sucrose, B; A.S.+ maltose
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Fig. 4. Changes in absorbance of acetylshikonin pig-
ment as influenced by 0.6 M monosaccharide and 0.3
M disaccharide during storage period at pH 9. A.S.
= acetylshikonin
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Fig. 5. Changes in absorbance of isobutylshikonin pig-
ment as influenced by 0.1 M monosaccharide and 0.05
M disaccharide during storage period at pH 5. LS.
=isobutylshikonin
®; [S. 7; LS. +glucose, ¥; LS. +fructose,
rose, W; LS.+ maltose
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Fig. 6. Changes in absorbance of isobutylshikonin pig-
ment as influenced by 0.6 M monosaccharide and 0.3
M disaccharide during storage period at pH 5. LS.
=isobutylshikonin
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Fig. 7. Changes in absorbance of isobutylshikonin pig-
ment as influenced by 0.1 M monosaccharide and 0.05
M disaccharide during storage period at pH 9. LS.
=isobutylshikonin

®; LS. v; LS. +glucose, ¥; LS. +fructose, ©1: LS.+ suc-
rose, W; LS.+ maltose
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Fig. 8. Changes in absorbance of isobutylshikonin pig-
ment as influenced by 0.6 M monosaccharide and 0.3
M disaccharide during storage period at pH 9. LS.
=isobutylshikonin
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Table 1. Effects of acids on residual percentage of acetyl- and isobutylshikonin pigments after 32 days of storage

at room temperature”

Acid Acetylshikonin Isobutylshikonin
e Concentration of acid Concentration of acid
1 meq 10 meq 1 meq 10 meq

control 43.7+£03.1 43.7+ 03. 1” 423+ 04.7% 423+ 04.7%
Acetic 54.7+ 06.4* 63.7+ 13.3¢ 62.3+ 14.3*
Ascorbic 45.3+ 05.9 59.7+ 04.5° 48.7+ 06.5 46.7+ 09.6*
Citric 65.0t 09.5¢ 55.0f 15.6¢ 59.7+ 21.2¢
Formic 57.0% 08.24" 60.0+ 12.2* 46.0+ 0.66"
Fumaric 66.3+ 06.4" 54,7+ 02.9° 48.0+ 13.5¢
Lactic 49.0+ 09.8" 57.3+ 18.5¢ 45.3% 08.7"
Oxalic 64.7+ 14.6¢ 63.7+ 11.0¢ 61.0+ 08.2¢
Phosphoric 68.3+ 14.4¢ 57.7+ 06.5* 55.7% 15.0¢
Succinic 57.3+ 06.4" 59.3+ 17.0¢ 60.0t 24.3
Tartaric 67.7+ 07.1" 60.3+ 15.6° 53.71 18.2¢

Walues are means* S.D.; n=3.

?Different superscripts within a column indicate significant differences at p<0.05 by LSD.
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