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Abstract Objective: To determine the color of Arnebiae Radix, and the contents of six main purple pigment
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components (acetylshikonin, B — acetoxyisovalerylalkannin, deoxyshikonin, isobutylshikonin, B, B’ - dimethyl-

acrylalkannin and isovalerylshikonin) in Arnebiae Radix, and to study on the correlation between the color of
Arnebiae Radix and the contents of six main purple pigment components. Methods: The L, a, and b values of the
sample powder were determined using a spectrophotometer to characterize the color of Amebiae Radix. The Inter-
national Commission on Illumination (CIE) had developed a Lab color model, which was a digital description of
human vision. A higher L value indicated greater brightness, a higher a value indicated redness and a lower a val-
ue indicates greenness, and a higher b value indicated yellowing and a lower b value indicates blueness. The con-
tents of purple pigment components were determined using high performance liquid chromatography ( HPLC) , and
the correlation between L, a, and b values and the contents of six main purple pigments was calculated using SPSS
software. Results: The contents of acetylshikonin in 135 batches of samples ranged from 0. 01% to 3.39%. The
contents of B — acetoxyisovalerylalkannin ranged from 0. 00% to 1.95% . The contents of deoxyshikonin ranged
from 0. 00% to 0.23% . The contents of isobutylshikonin ranged from 0.01% to 1.13% . And the contents of
isovalerylshikonin ranged from 0.02% to 2. 88% . The contents of B, B’ — dimethylacrylalkannin ranged from
0.01% to 2.17% .

B — acetoxyisovalerylalkannin and isobutylshikonin and the L ( black _white) chromaticity value of Arnebiae

There was a significant negative correlation between the contents of acetylshikonin,

Radix, with a Spearman correlation coefficients between - 0.138 and - 0.222. The chromaticity value of a
(red_green) was related to the five components other than acetylshikonin, which were B — acetoxyisovalerylalkan-
nin, deoxyshikonin, isobutylshikonin, B, B’ - dimethylacrylalkannin, and isovalerylshikonin, with a spearman
correlation coefficients between 0. 176 and 0. 355; b (blue_yellow) chromaticity value was related to the five com-
ponents other than B — acetoxyisovalerylalkannin, which were acetylshikonin, deoxyshikonin, and isobutylshiko-
nin, B, B’ — dimethylacrylalkannin. B, B’ — dimethylacrylalkannin was positively correlated with a coefficient of
- 0.325

and —0.633. Conclusion: It is recommended that the assay limits of Arnebiae Radix be revised to B, B’ — dim-

0.290, and negatively correlated with the other four components with a coefficients between

ethylacrylalkannin not less than 0.30% and isovalerylshikonin not less than 0.29% .
Keywords : Arnebiae Radix; color and lustre; acetylshikonin; B — acetoxyisovalerylalkannin; deoxyshikonin;

isovalerylshikonin; 8,8’ — dimethylacrylalkannin; isovalerylshikonin; correlation analysis
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Tab.1 Terms for describing the color of Arnebiae Radix in the ChPs
4 i e A ChP i
(name) (surface) (phloem) (xylem) ( ChP version)

M5 [ Arnebia euchroma EFANGIE Y i ) EFANE] EEka) ChP 1990
(Royle) Johnst. ] (purplish red or dark purple) (purplish red) (yellowish white) ChP 1995
ChP 2000
ChP 2005
ChP 2010
ChP 2015
ChP 2020
WEEF ) (A euchroma slices) E ARG E AR WEE ESRa i) ChP 2005
(purplish red or purplish brown) (deep purple) (yellowish white or yellow) ChP 2010
ChP 2015
ChP 2020

S e (e B L 5 7 >
?ﬁ%giit(f}l;i:)) (purp]is% iﬁ?ﬁ:g black) (no ij:mrﬁion) G (yellow) ChP 1963
ARG SR Jedtiig SR g i) ChP 1977
(purplish red or purplish brown) (no description) (yellowish white or yellow) ChP 1985
ChP 1990
ChP 1995
ChP 2000
ChP 2005
ChP 2010
ChP 2015
ChP 2020
SR ) R (BT AR AR HEA WO A ChP 1995
(A. guttata slices) (purplish red or purplish brown) (deep purple) (yellowish white or yellow) ChP 2000
ChP 2005
ChP 2010
ChP 2015
ChP 2020
SERE (T 5838 ( Lithospermum ESARUNEE- U} Jedtiik TR A ChP 1963
erythrorhizon Sieb. et Zucc. ) (purplish red or purplish black ) (no description) (‘grayish yellow) ChP 1977
REG JKEE ChP 1985
(deep purple) (grayish yellow) ChP 1990
ChP 1995
ChP 2000
ChP 2005
SR (B SOAIERA REG IR, ChP 1995
(L. erythrorhizon slices) (purplish red or purplish black) (deep purple) (grayish yellow) ChP 2000
ChP 2005
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4ifE =98% ) F1 5 G E 48 R &R (fit'5 Z1357B20931,
aifE=98% ) m L IR AR MR R A B m R L
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Tab.2 Kendall correlation calculation table between the chromaticity value of Arnebiae Radix and the contents of components

a b
Jﬁﬁ it ae e
BEE - WE BEE - XE S - B
(content )

[Sig. ( 2 -tailed) ] Sig, ( 2 —tailed) Sig, ( 2 —tailed)
LB TR (acetylshikonin) -0.176™ 0.003 0.036 0.541 -0.470™ 0.000
B — ZBEEIE S IEFTR T (B — acetoxyisovalerylalkannin ) -0.138* 0.019 0.240 ** 0. 000 -0.065 0.270
4R 255 E (deoxyshikonin) -0. 105 0. 105 0.261 * 0. 000 —-0.262* 0. 000
ST EERTZ (isobutylshikonin ) -0.222* 0. 000 0.121°* 0.039 -0.303 " 0. 000
B,B’ - “HIILNIEEET(B,B’ - dimethylacrylalkannin) ~ —0.057 0.330 0.239 0.000 0.192* 0.001
SRR (isovalerylshikonin ) -0.103 0.077 0.251* 0. 000 -0.205* 0. 000

HE(note) ; #x. 7£0. 01 5| (XUR) , MK B3 [ at the 0. 01 level (two tailed) , the correlation is significant ] ; . fE0. 05 25| ( XUR) , MM B 3

[at the 0. 05 level (two tailed) , the correlation is significant |
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Tab.3 Spearman correlation calculation table between the chromaticity value of Arnebiae Radix and the

contents of components

a b
% - - —
WEME - W B - R W - XU
(content )
[Sig. (2 —tailed) ] [Sig. (2 —tailed) ] [Sig ( 2 -tailed) ]
LB HER (acetylshikonin) -0.198" 0.021 0.079 0.365 -0.633™ 0.000
B - ZEEAEIE SR (B — acetoxyisovalerylalkannin ) -0.205* 0.017 0.355 0. 000 -0.104 0.231
FAA 25 & (deoxyshikonin) -0.115 0.183 0.340 0. 000 _0.343 > 0. 000
ST AT (isobutylshikonin ) —0.298 ** 0. 000 0.176 * 0. 41 _0.431 0. 000
B,B’ - —HILNEBTRT(B,B " — dimethylacrylalkannin) -0. 064 0.463 0.347 ** 0. 000 0.290 ** 0. 001
SRR (isovalerylshikonin ) ~0.130 0.132 0,340 ** 0. 000 0,325 0.000

T (note) ; s . 7 0.01 R (AE) , M B 2 (at the 0. 01 level (two tailed) , the correlation is significant) ; . 7£0.05 5| ( XE ) , M B

[at the 0. 05 level (two tailed) , the correlation is significant |
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