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Simulated Accelerated Test to Study Correlation Between Color

Change in Storage and Medicinal Ingredients of Rhei Radix et Rhizoma
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[ Abstract | Objective; To study the correlation between the content changes of main medicinal ingredients
and the color values of Rhei Radix et Rhizoma during storage based on the principle of chromaticity analysis, and
to provide reference for studying on the mechanism of discoloration and improving the quality evaluation of Rhei
Radix et Rhizoma. Method; Simulated accelerated test was adopted in this study, where Rhei Radix et Rhizoma was
stored under high temperature (40 £5) °C, high humidity RH (92.5 £5)9% and strong licht (4 000 +500) Lx
conditions to accelerate its discoloration. For the samples taken at different time points, the color value was

determined by spectrophotometer and the total contents of anthraquinone and free anthraquinones, sennoside A,
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B, catechin and gallic acid were determined by high performance liquid chromatography ( HPLC). The correlation
between the effective components and the color value of rhubarb was analyzed by SPSS software. Result: During
the storage process, it was observed by the eye that the color of Rhei Radix et Rhizoma was significantly darker and
darker in the simulated acceleration test. According to the analysis of the chromaticity value results, the changes of
chromaticity values L™, a*, b"and E" ab of Rhei Radix et Rhizoma were significantly negatively correlated with
free strontium content (P <0.05), and significantly positively correlated with catechin content (P <0.05), but
there was no correlation with total anthraquinones and sennoside A. The chromaticity value a” was significantly
negatively correlated with gallic acid (P <0.05) and significantly positively correlated with sennoside B (P <

0.05). Conclusion: There is a certain correlation between the change of color value and the content of six

medicinal ingredients during Rhei Radix et Rhizoma storage.
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Table 1 Determination results of various indexes in Rhei Radix et Rhizoma accelerated test

RGN 2308 ik 4y K %
58 i} i)
a’ b E*ab A TR TP 5 T LR BETR FEIF A FEHTB
0 h 60. 87 11.47 29. 85 68.76 2.68 0. 24 3.57 0.37 0. 54 0. 31
12 h 60. 68 12. 84 29.30 68. 60 3.21 0.22 3.09 0.05 0.91 0.51
24 h 62.24 11.93 30. 86 70. 49 3.20 0.23 3.12 0.05 0. 82 0. 46
24d 60. 22 11.12 26.74 66. 82 3.19 0.32 3.55 0.33 0.67 0.36
4d 60. 41 11. 81 27.29 67.33 2.97 0.23 2.61 0.11 0. 90 0. 49
6 d 61.22 10. 99 27.51 68.01 3.05 0.27 2.81 0.18 0.77 0.42
8 d 60. 19 10.37 24.85 65.94 3.15 0.23 2.27 0.17 0.70 0.37
10 d 58.27 9.70 22.52 63.22 2.90 0.27 2.09 0.15 0. 80 0. 42
14 d 58.38 9.59 22.46 63. 28 2.78 0.26 2.14 0.26 0.77 0.38
18 d 57.35 8.48 21.39 61.79 2.96 0. 36 1.99 0.31 0. 85 0.39
22 d 56.29 9. 63 22.02 61.21 3.59 0.34 1. 68 0.26 0.94 0.44
28 d 56.32 7.89 19.70 60. 19 3.25 0.38 1.03 0.29 0. 69 0.29
38 d 60. 68 7.35 26. 54 66. 64 2.89 0. 42 1.54 0.39 0. 74 0. 31
48 d 57.31 7.27 21.63 61.69 2.82 0.47 1.80 0.48 0.77 0.28
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Table 2 Correlation analysis between Rhei Radix et Rhizoma value and each index component(n =14)

L ZH R e B R L% BETmR TG A THEHE B
L* Pearson A X7k -0.199 -0.579" 0.744% -0.427 -0.197 0.326
P 0. 495 0. 030 0. 002 0. 128 0. 500 0. 255
a* Pearson HH X P 0.177 -0.887% 0. 8402 -0.729% 0.123 0.724%
P 0. 545 0 0 0. 003 0. 675 0. 003
b* Pearson #H X7k -0.084 -0.594" 0. 820% -0.426 -0.119 0. 404
P 0.776 0.025 0 0.129 0. 685 0. 152
E* ab Pearson 5 1 -0.127 -0.629" 0. 808% -0. 466 -0.146 0. 400
P 0. 665 0.016 0 0.093 0.618 0. 156

F:"P<0.05,2P<0.01,
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Table 3 Summary of model that between various medicinal

ingredients of Rhei Radix et Rhizoma and L~ ,a” ,b" ,E" ab

B R R WA R ARSI AR 22
L 0.910 0. 827 0.551 1.301 32
a’ 0.988 0.976 0.938 0. 444 06
b 0.970 0. 940 0. 844 1.414 21
E” ab 0.950 0.902 0. 746 1.667 78

x4 KEBYANSERREFENN
Table 4 Analysis of variance of medicinal ingredients and color

value of Rhei Radix et Rhizoma

LY R df ¥ior F P
L* mEE 40. 614 8 5.077 2.998  0.121
5k 2= 8. 467 5 1.693
St 49. 081 13
a* [EYE] 40. 232 8 5.029 25.503  0.001
5k 2 0.986 5 0.197
Mit o 41.218 13
b* FIH  156.774 8 19.597 9.798  0.011
2% 10. 000 5 2. 000
it 166.774 13
E*ab [A1JH  128.466 8 16. 058 5.773  0.035
s 13.907 5 2.781
Mif 142.374 13

2.998,25.503,9.798,5.773 Htf a” ,b* E" ab
YIP<0.05, BB 6 M52 s> 5 o™ ,b" JE " ab
BB I E NG b2 R R ik S 5 e
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x5 XEBGRERNAHARH

Table 5 Color value of Rhei Radix et Rhizoma of regression
coefficient
i 5, LT ebr it R br i R AL t P

L (WA 70. 453 - 7.331 0. 001
AR -1.581 -0.193 -0.781 0.470
U 25 R 13. 456 0.554 0. 740 0.493
LA #E 0. 989 0.393 0. 610 0. 568
BEFR - 10. 644 -0.711 -1.031 0.350
FIET A - 16. 591 -0.916 -0.751 0. 487
KIEH B 20. 257 0. 764 0. 428 0. 686

a* (FH) 6.073 - 1.852 0.123
SR 1.204 0. 161 1.742 0.142
T B TR -10.136 -0.456 -1.633 0. 163
L% 1.211 0.525 2.189 0. 080
BETmR -0.628 -0.046 -0.178 0. 866
FEI A 0.711 0. 043 0. 094 0. 929
RIET B 2.353 0. 097 0. 146 0. 890

b* (HH) 42.120 - 4.033 0.010
M -0.681 -0.045 -0.310 0. 769
e 5 TR 6. 670 0.149 0.337 0. 749
LK 1. 191 0.256 0. 676 0. 529
WEFm® -3.951 -0.143  -0.352 0.739
FIETF A -28.214 -0.845 -1.175 0.293
TG B 47.308 0. 968 0. 920 0. 400

E*ab () 82.012 - 6. 659 0. 001
o R -1.549 -0.111 -0.597 0.576
T 5 R 13. 091 0.317 0.562 0. 599
LR 1.545 0. 360 0.743 0. 491
W - 11.662 -0.457 -0.881 0.418
FIE A -25.496 -0.827 -0.900 0. 409
FIEH B 35. 806 0.793 0.591 0. 580

K a® =6.073 +1.204 S EE - 10. 136 Ji7 25 B H +
1.211 JLZEZE -0.628 WA T2 +0.711 BIEF A +
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L E - 11.662 W& Fe - 25.496 HI51F A +
35.806 H 51 B,
3 itig
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