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Stability of Naphthoquinone Pigments Isolated from the Roots of
Lithospermum erythrorhizon by Various Temperatures and Metal Ions
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Department of Foods & Nutrition, Duksung Women’s University, Seoul

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 temperatures and
metal ions. In dark condition, both pigment solution were unstable at 488 and 560 nm; alcoholic
solutions of acetylshikonin pigment were stable at 25C and 50C for 1 hour, but isobutylshikonin
showed severe discoloration within 1 hour at 95C. Buffered solutions of acetylshikonin tended to
be discolored with the addition of Fe**, while those of isobutylshikonin with Fe** and Cu®*. These
studies indicated that acetylshikonin and isobutylshikonin can be used in foods as the natural colorant
under selected conditions in case of considering storage temperature and metal ions.
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Table 1. Effects of temperatures on absorbance of alcoholic acetylshikonin and isobutylshikonin solutions stored

for 1 hr"
Acetylshikonin Isobutylshikonin
Absorbance Absorbance
488 nm 518 nm 560 nm 488 nm 520 nm 560 nm
25C 052% 0.01* 057+ 0.01¢ 0 35 0. 01‘ 0.531+ 0.01¢ 0.59% 0.01° 0.37£0.01°
50C 052+ 0.00¢ 0.57% 0.01* 0.36+ 0.01¢ 0.541 0.01* 059+ 0.01* 0.36x 0.01"
80C 0521 0.01% 0.58% 0.01¢ 0.40% 0.01° 0.54%0.01¢ 0.60* 0.01° 040+ 0.01"
95¢C 050+ 0.01° 0.58% 0.01° 0.49% 0.03* 051+ 0.01" 0.59+ 0.01* 047+ 0.04*

YValues are meanst S.D.; n=3

YDifferent superscripts within a column indicate significant differences at p<0.05 by LSD.
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Fig. 1. Changes in residual percentage of acetylshikonin
pigment as influenced by 10 ppm metal ions during
storage period at room temperature. A.S.=acetylshiko-
nin
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Fig. 2. Changes in residual percentage of acetylshikonin
pigment as influenced by 10 ppm metal ions during
storage period at room temperature. A.S.=acetylshiko-
nin
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Fig. 3. Changes in residual percentage of acetylshikonin
pigment as influenced by 100 ppm metal ions during
storage period at room temperature. A.S.=acetylshiko-
nin
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Fig. 4. Changes in residual percentage of isobutylshiko-
nin pigment as influenced by 10 ppm metal ions during
storage period at room temperature. 1.S.=isobutylshi-
Konin
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Fig. 5. Changes in residual percentage of isobutylshiko-
nin pigment as influenced by 100 ppm metal ions during
storage period at room temperature. 1.S.=isobutylshi-
konin
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