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Study on chromatographi detection method for hydroxynaphthoquinone

pigments in Arnebia Euchroma ( Royle) Johnst

LIU Yu — mei

( College of Chemistry and Chemical Engineering Xinjiang University Urmuqi 830046 China)

Abstract Objective: To discuss the determinative methods for hydroxynaphthoquinone pigments derive from Zicao
Arnebia euchroma ( Royle) Johnst . Methods: Six methods were established for determination total hydroxynaph—
thoquinone pigments in Arnebia euchroma ( Royle) Johnst by using with respective standard references namely
shikonin ( SK) deoxyshikonin ( DOSK) Isobutyrylshikonin ( IBSK) B B - dimethylacrylshikonin ( DASK)
isovalerylshikonin ( IVSK) and 2 — Methyl — n — butylshikonin ( MNBSK) . And a statistical analysis method was
used in comparing results with the method of Chinese Pharmacopoeia. Results: The results showed that the calibra—
tion curves of six shikonin derivatives had a good linear relation. The correlation coefficients R were 0. 9997
0.9989 0.9998 0.9995 0.9999 0.9997 and the linearity ranges were 5. 6 —106.0 pg * mL~" 5.3 =106.0 ug
mL™" 5.9-117.0 pg*mL™" 5.6 -112.0 pg*mL™' 5.2-105.0 pg*mL™" 5.6 —111.0 pg * mL~' for SK
DOSK DASK IBSK IVSK MNBSK respectively. There is not significant difference between the method of Chinese
Pharmacopoeia and take SK and DOSK as a standard but it have a significant difference above — mentioned with
others shikonin derivatives. Conclusions: There was no significant difference between the method of Chinese Phar—
macopoeia and standard calibration curve method which take SK as a standard for the contents of hydroxynaphtho—
quinone pigments and the formulas method of Chinese Pharmacopoeia have the merit such as simple rapid and eas—
y to realize. However DASK and IVSK was the main components in total hydroxynaphthoquinone pigments of
Arnebia euchroma ( Royle) Johnst so it will be much more accurate for quantitative methods of total hydroxynaph-

thoquinone pigments with DASK as a standard.
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Tab 1 Regression equations correlation coefficients
and linear ranges of Shikonin and its derivatives controls

( Shikonin and its r ( linear range)
derivatives controls) ( regression eqations) /pg * mL~!
SK A =22.7369C +0. 0248 0.9997 5.6 ~106.0
DOSK A =22.6301C +0. 0268 0.9989 5.3 ~106.0
IBSK A=17.9698C — 0.0040 0.9998 5.9~117.0
DASK A =18.5089C +0.0114 0.9995  5.6~112.0
IVSK A =18.1913C +0. 0093 0.9999  5.2~105.0
MNBSK A =18.3019C -0. 0219 0.9997 5.6~111.0
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o RSD SK 0.36% DOSK 0.60% IBSK
0.54% DASK 0.77% 1IVSK 1.20% MNBSK
0.75% -
5.3 27
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95.57% ~105.53% o 2,

Tab 2 Repeatability and standard addition recoveries of six detection methods

(added) /pg ( measured value) /g ( recovery) /% RSD
( component) ( sample content) /pg 1 2 1 2 1 2 1%
SK 28.53 26. 50 39.75 54.21 70. 15 96. 91 104.70 2.3
28.53 26. 50 39.75 55.63 69. 39 102. 26 102. 79
28.53 26. 50 39.75 55.10 68. 56 100. 26 100. 70
DOSK 28.53 26. 50 39.75 54.32 69. 37 97.32 102. 74 2.8
28.53 26. 50 39.75 54.76 68.79 98.98 101.28
28.53 26. 50 39.75 53.89 66. 37 95.70 95.19
IBSK 28.53 29.50 44.25 57. 65 73.11 98.71 100. 75 3.1
28.53 29.50 44.25 59. 66 71.96 105.53 98. 15
28.53 29.50 44.25 59.34 74.35 104. 44 103.55
DASK 28.53 28. 00 42.00 57.73 70. 95 104. 29 101. 00 2.7
28.53 28. 00 42.00 55.29 71.23 95.57 101. 67
28.53 28. 00 42.00 57.10 71.67 102. 04 102.71
IVSK 28.53 26.25 39.38 55.13 68.91 101. 33 102. 54 3.5
28.53 26.25 39. 38 55.69 70.07 103. 47 105. 49
28.53 26.25 39. 38 56.28 66. 24 105. 71 95.76
MNBSK 28.53 27.75 41.63 55.87 72.45 98.52 105. 50 1.9
28.53 27.75 41.63 56.38 71.98 100. 36 104. 37
28.53 27.75 41.63 57.61 72.02 104.79 104. 47
5.4 7
02468 12h
SK. DOSK. DASK. IBSK. 3.
IVSK MNBSK RSD 0.85% SK. DOSK
0.91% 1.7% 2.6% 3.6% 3.3%;
2.1% 24 h 4

5.5 3
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Tab 3 Comparison of total contents for hydroxynaphthoquinone pigments
in Arnebia Euchroma ( Royle) Johnst with different methods

SK SK DOSK IBSK DASK IVSK MNBSK
( the formulas method (SK as a (DOSK as a (IBSK as a ( DASK as a (IVSK as a ( MNBSK as a
(samples) SK as standard) standard) standard) standard) standard) standard) standard)
1 2.33 2.36 2.40 3.15 2.98 3.04 3.19
2 2.53 2.58 2.62 3.42 3.24 3.31 3.46
3 4.58 4.76 4.84 6.18 5.92 6. 04 6.17
5.6 3 516 nm
;
SK DOSK
DASK TVSK
2, 4.
6
4 ( :26.50 pg * mL™")
Tab 4 Determination results for Shikonin and its derivatives controls ( practital concentration of sample: 26. 50 pg * mL ")
A B ( measured value) ( second factor) ( primary factor)
( primary ( second ( error for
factor A) factor B) ! 2 3 ( total) ( average) average) ( total) ( average)
Al/ ( the formulas Bl 25.99 26.02 26. 31 78.32 26. 11 -0.39 397.26 22.07
method) B2 25.95 25.9 25.56 77.41 25.80 -0.70
B3 19. 68 19. 84 19. 57 59.09 19.70 -6.80
B4 21 20.93 20. 95 62. 88 20. 96 -5.54
B5 20. 49 20. 59 20. 47 61.55 20.52 -5.98
B6 19.5 19.39 19.12 58.01 19. 34 -7.16
A2/SK Bl 26. 58 26. 62 26.92 80. 12 26.71 0.21 403.19 22.40
B2 26.53 26.47 26.12 79.12 26.37 -0.13
B3 19. 85 20.02 19.74 59.61 19. 87 -6.63
B4 21.26 21.19 21.2 63. 65 21.22 -5.28
B5 20.71 20. 82 20. 69 62.22 20.74 -5.76
B6 19. 67 19.54 19.26 58. 47 19.49 -7.01
A3/DOSK Bl 26.98 27.02 27.32 81.32 27.11 0.61 409. 07 22.73
B2 26. 94 26.87 26.51 80. 32 26.77 0.27
B3 20.13 20. 31 20.02 60. 46 20. 15 -6.35
B4 21.56 21.49 21.51 64. 56 21.52 -4.98
B5 21.01 21.12 20.99 63. 12 21.04 -5.46
B6 19.94 19. 82 19.53 59.29 19.76 -6.74
A4/1BSK Bl 35.17 35.22 35.6 105. 99 35.33 8.83 538.11 29.89
B2 35.12 35.04 34.59 104. 75 34.92 8.42
B3 26. 68 26. 89 26.54 80. 11 26.70 0.20
B4 28. 45 28.37 28.39 85.21 28.40 1.90
B5 27.77 27.9 27.74 83.41 27.80 1. 30
B6 26. 44 26.28 25.92 78. 64 26. 21 -0.29
A5/DASK Bl 33.37 33.42 33.78 100. 57 33.52 7.02 508. 33 28.24
B2 33.31 33.24 32.89 9.35 33.12 6.62
B3 25.12 25.32 24.98 75.42 25. 14 -1.36
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A B ( measured value) ( second factor) ( primary factor)
( primary ( second ( error for
factor A) factor B) : ? ’ ( total) ( average) average) ( total) ((average)

B4 26. 84 26.76 26.78 80. 38 26.7 90.29
B5 26.17 26.3 26. 14 78.61 26.20 -0.30
B6 24.89 24.73 24.38 74. 00 24. 67 -1.83

A6/IVSK Bl 34.1 34.14 34.52 102. 76 34.25 7.75 519.74 28.87
B2 34.04 33.97 33.52 101. 53 33.84 7.34
B3 25.69 25.9 25.55 77. 14 25.71 -0.79
B4 27.45 27.36 27.38 82.19 27.40 0.90
B5 26.77 26.9 26.74 80. 41 26. 80 0.30
B6 25.46 25.3 24.95 75.71 25.24 -1.26

A7 /MNBSK BI 35.54 35.59 35.96 107. 09 35.70 9.20 546. 48 30. 36
B2 35.49 35.42 34.97 105. 88 35.29 8.79
B3 27.2 27.41 27.06 81. 67 27.22 0.72
B4 28.94 28. 86 28. 88 86. 68 28.89 2.39
BS 28.27 28.4 28.24 84.91 28.30 1.80
B6 26.97 26. 82 26. 46 80. 25 26.75 0.25

( total) 3322.18 184. 56
( note) : Bl SK B2 DOSK B3 IBSK B4 DASK BS 1IVSK B6  MNBSK( in second foctor Blfor SK B2 for DOSK B3 for IBSK B4 for DASK

B5 IVSK B6 for MNBSK)

5
Tab 5 Analysis of variance of total contents for hydroxynaphthoquinone pigments
in Arnebia Euchroma ( Royle) Johnst with different methods

F Fio.on
( source of variation) ( sum of square) ( degree of freedom) ( mean square) ( F value) (look up F i _o.01)
( among the methods) 1541.72 6 256. 95 6. 16 ** 3.35( Fo.01(6 35))
B(A) among the samples B( A) 1459.2 35 41. 69 1226. 18 ** 1.94( Fo. 01035 84))
( error) 2.85 84 0.034
(the total variance) 3003.73 125
6 SSR LSR
F Tab 6 Shortest significant ranges and
least significant ranges
dfp 5 k
SSR SSR LSR ISR
degree of freedom  ( rank
° 0.05 0.01 0.05 0.01
dfp a) order k)
° 35 2 2.86 3.82 4.35 5.81
( ) F 3 3.01 3.99 4.58 6.07
4 3.10 4.10 4.72 6.24
18 1.5219. 5 3.17 4.17 4.82 6.35
( shortest significantranges 6 32 424 490 6.45
SSR) de( A~ 35 k=23 7 3.27 4.30 4.98 6.54
4567 0.05 0.01
SSR
SSRy s SSRy
7 o

( least significant ranges LSR)
LSRy s LSRyy, 6o
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Tab 7 Multiple comparisons for determination results ( new multiple range method)
X
—— (e ) Fi.. -22.07 Fi.. —22.40 .. -22.73 Fi.. —28.24 .. -28.87 .. -29.89
A7 30. 36 8.29 ** 7. 96 ** 7. 63 ** 2.12 1.49 0.47
A4 29.89 7.827%% 7.49** 7.16%* 1.65 1.02
A6 28.87 6.87% 6.477%* 6.147** 0. 63
A5 28.24 6.17" 5.84" 5.51°
A3 22.73 0. 66 0.33
A2 22.40 0.33
Al 22.07
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