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Correlation Between Effective Components Content and

Color Values of Indigo Naturalis Basde on Chromatometry

LIU Juan-ru, LIU Xiao-mei, LIU Yu-shi, LIU Hong-mei, WANG Xiao-ya, ZHANG Cun-yan, GUO Li"
(Southwest Genuine Medicinal Materials Collaborative Innovation Center, The State Key Laboratory of
Resources Systems Research and Development Utilization of Traditional Chinese Medicine (TCM) ,
College Pharmacy, Chengdu University of TCM, Chengdu 611137, China)

[ Abstract | Objective: To study the correlation between the color of Indigo Naturalis ( powder and it’s
extracting solution) and effective components ( indigo and indirubin) content. Method: The contents of indigo and
indirubin in 27 batches of Indigo Naturalis were determined by HPLC, and the chromaticity values L*, a” and b~
of powder and extracting solution were determined by color colorimeter. SPSS 20. 0 software was used to analyze the
correlation and multiple linear regression between the content of active components and the chromaticity values of
Indigo Naturalis. Result: By visual observing the appearance of the powder, we find that, as the powder color
deepened, the brightness values (L") of the powder and extract were decreased, while the red-green value (a” )

were increased. The correlation analysis showed that the contents of indigo were negatively correlated with the
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brightness value (L* ) of the powder (P <0.01), and the correlation coefficient was — 0. 520, while they were
positively correlated with the red-green value (a”) (P <0.01), and the correlation coefficient was 0. 567. The
contents of indirubin were negatively correlated with the brightness value (L") of powder and extract (P <0.01),
and the correlation coefficients were —0. 635 and - 0. 580, respectively, while they were positive correlation with
the red-green value (a” ) (P <0.01), and the correlation coefficient were 0. 706 and 0.493, respectively.
Conclusion: The darker the powder color of Indigo Naturalis, the higher the content of indigo and indirubin. The
L" and a” values of indigo powder were more correlated with indigo and indirubin content than with the extracting
solution. The color of powder was significantly correlated with the content of indigo and indirubin, which provided

reference for rapid identification of Indigo Naturalis. The method of measuring the color of Indigo Naturalis by color

colorimeter is stable, scientific and reliable.
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Fig.2 Color values of different sample quantity
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Table 1 Appearance color of powder and color values of Indigo Naturalis(n =3)
o y
N, R, N iR Eiyidi we R AN
I 0 L 0" b /% /%
1 i £, - 43.55 -5.78 -7.79 39. 36 49. 06 —47.17 2.0 0.21
2 WA, - 43.12 -5.68 -7.32 45.31 41.92 -52.82 2.1 0.20
3 T {0, + 33.21 -5.05 -5.42 41.96 40. 48 -46.82 2.0 0.23
4 Tk o, + 31.74 —4.42 -4.75 37.18 45. 86 -46.63 2.1 0.30
5 R + 31.71 -4.53 -5.49 30. 21 58.70 —-42.75 3.1 0.37
6 Wi o + 30. 02 -4.37 -4.17 41.62 39. 81 —46. 64 2.9 0.33
7 T Af, + 32.12 -4.46 -7.71 45.22 32. 66 —47.83 3.1 0.29
8 Wi + 32.32 -4.83 -5.18 40. 15 42.42 —45.05 2.4 0.24
9 Wi + 35.86 -5.28 -7.30 37.93 44. 62 -40.91 2.8 0.24
10 T + 32. 64 -4.22 -8.70 31.08 60. 59 -51.31 4.2 0.39
11 R A + 32. 66 —-4.47 -7.06 42.27 42.18 -49.63 3.0 0.28
12 TR + 36.43 -5.09 -5.06 38.03 51.32 -50.99 2.1 0.25
13 W + 33.42 -4.71 -5.98 36.19 56. 44 -55.73 2.5 0.31
14 TR £, + 31.76 -4.53 -5.40 35.48 51.61 -49.31 2.7 0.33
15 R + 31.81 —4.44 -5.36 35. 84 49. 63 —46.42 2.7 0.34
16 WO + 37.20 -5.22 -5.75 38.75 50. 41 -48.61 2.1 0.24
17 Tk + 35.80 -5.17 -6.65 35.07 49.43 —47.72 2.2 0.21
18 R + 31.34 —4.44 -6.20 38.74 49.19 -49.96 2.8 0.29
19 Wi o + 30. 69 -4.27 -6.50 31.73 53.98 —46.54 3.4 0.34
20 TR £, + 35.11 -5.24 -6.93 38.28 41.53 -38.70 3.0 0.27
21 R 8, + 30. 21 —4.45 -5.70 29. 56 52.20 —41.17 3.0 0.33
22 TR + 35.85 -4.54 -4.57 37.98 46.73 -49.05 2.4 0.28
23 B H 28. 14 -3.70 -6.89 37.42 55.44 -56.29 2.4 0.29
24 B H 30.23 -3.93 -6.05 40. 84 49. 00 -53.39 3.2 0.29
25 A H 30.23 -4.83 -5.17 36. 82 39.27 -33.87 2.8 0.28
26 B, +H 29.00 -3.94 -3.78 35.10 51.77 —48.10 3.1 0.35
27 Bk +H 29. 01 -4.20 -9.56 53.00 28.78 -49.16 3.0 0.25
K(P<0.01) MHKHEREN -0.520; 5 o  HEIE BERLL SR SHE BN R RBORD L7 {2 A ¢

(P <0.01) M KMERE N 0.567; 57 kK
b A R B B (0 BEAE 3 TEAH S (P > 0.05)
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x2 BEFYASRESCEENEXRER(n=27)
Table 2 Correlation coefficient between content of effective

component and color values(n =27)

*4 BEESHESGRELIENHENN
Table 4 Anova analysis between color values and the content of

indigo and indirubin
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%
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#EELL -0.635% 0.706% 0.236 -0.580% 0.493% 0.014
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Table 3  Regression analysis between color value and content of

indigo and indirubin
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TR 2% 0.032 23 0.001
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Table 5 Regression equation of color value and content of indigo

and indirubin
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