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Principle of active component dissolution in extract of different compatibility
proportions of Paeoniae Radix Alba and Glycyrrhizae Radix et Rhizoma

LI Yan, YANG Yan-yun, ZHANG Zhen-qiu, XIE Jian-lin, WANG Mei
Liaoning University of Traditional Chinese Medicine, Dalian 116600, China

Abstract: Objective To establish the RP-HPLC method for the determination of twelve active components in the combination of
Paeoniae Radix Alba (PRA) and Glycyrrhizae Radix et Rhizoma (GRR) and to further analyze the principle of the active component
dissolution with the proportion changing. Methods The separation was performed on a Dikma Technologies-C;s BDS (200 mm * 4.6
mm, 5 um) column with the gradient elution: 0—35 min, 5%—10% A; 5—10 min, 10%—12% A; 10—15 min, 12%—14% A; 15—20
min, 14%—16% A; 20—25 min, 16%—18% A; 25—30 min, 18%—20% A; 30—40 min, 20%—25% A; 40—50 min, 25%—40% A;
50—62 min, 40%—55% A; 62—72 min, 55%—70% A; 72—S85 min, 70%—55% A; 85—95 min, 55%—5% A using acetonitrile
(A)-water of 0.1% phosphoric acid (B) at the flow rate of 1.0 mL/min; Detection wavelength was 267 nm (0—13 min), 258 nm (13—17
min), 230 nm (17—27 min), 276 nm (27—32 min), 230 nm (32—42 min), 360 nm (42—46 min), 276 nm (46—50 min), 230 nm
(50—53 min), 275 nm (53—55 min), and 250 nm (55—95 min); The column temperature was 30 ‘C. Results Among the observed
nine compatibility proportions (PRA-GRR as 0:1,03:1,06:1,1:1,2:1,3:1,4:1,5:1,and 1 0), the active component
dissolution amounts in 1 : 1 and 3 : 1 groups were the highest, and 0.6 : 1 group also showed higher dissolution amount. Conclusion
The scientificity of 1 I 1 combination of PRA and GRR in Treatise on Cold Damage Diseases by ZHANG Zhong-jing has been
proved using modern research method and also the rationality of the modern classical 3 : 1 ratio has been further confirmed in clinic
from the active components aspect.
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1-gallic acid 2-albiflorinstd 3-peoniflorin 4-liquiritin  5-benzoic acid 6-1, 2, 3, 4, 6-pentgalloyl glucose 7-isoliquiritin apioside

8-isoliquiritin ~ 9-benzoylpaeoniflorin  10-glycyrrhizic acid  11-isoliquiritigenin  12-glycyrrhetic acid
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Fig. 1 HPLC chromatograms of mixed reference substances (A), sample (B), negative solution of PRA (C),

and negative solution of GRR (D)
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(1) RSD 73510 1.8% 2.0%. 2.6%- 1.6%. 2.7%-
1.6%. 1.9%. 1.4%. 2.8%. 1.8%. 2.0%. 1.4% (n=
5), RUUIKES R ERMEWRE P 1~
12 P 5000 5 6.847. 8.755. 33.82. 13.95,
0.277 0. 1.258. 8.005. 1.766. 2.344. 51.40. 0.135 4.
3.278 mg/g: RSD 43524 1.5%. 2.2%. 2.4%. 1.2%.
2.6%- 1.5%. 2.1%- 1.6%- 2.7%- 2.0%. 1.7%. 1.7%
(n=6), KUARINEEZVERLF. T kil g 1
T, 1 1~12 7€ 24 h (WERE, RSD 431 4 1.4%.
2.0%- 2.6%- 1.6%- 2.4%- 1.7% 1.9%. 1.1%- 2.3%.
1.9%. 1.7%- 1.6% (n="7). JEATIFEEIIAREK,
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Table 1 Standard curve equations, correlation coefficients,

and linear ranges of twelve components

aey Ny ro LRV /ng
BE TR Y=1972 X—4.163 0.999 1 183.7~1 837.0
ZJHABEE Y=4231 X+15.22 0.999 5 204.6~2 046.0
SEN] Y=601.9 X—4.560 0.999 6 633.6~6 336.0
o Y=5314X+3.66 0.9999 253.2~2532.0
KR Y=3091 X+5.374 0.999 2 7.480~74.80

1,2,3,4,6-Ti Y=1196 X—21.87 0.999 5 38.44~384.4
I 2 h
FERESEH T Y=2331 X+8.768 0.999 5 252.8~2 528.0

FHEH Y=7202X—587 09990 76.14~761.4
FPWATHTF Y=5 655 X+16.09 0.999 3 52.72~527.2
R Y=339.8 X+5.069 0.999 4 820.8~8 208.0
S HER Y=9 843 X+24.84 0.999 5 3.912~39.12
HHEXR Y=2528 X—2.535 0.999 8 74.88~748.8
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103.4%- 102.7%- 94.0%-+ 98.2%-. 96.4%. 96.3%-
102.7%- 102.6%-+96.4%- 106.0%; RSD 4371 4 1.2%-
2.5%- 2.0%- 1.1%- 2.0%- 2.3%- 1.3%- 1.4%- 2.0%-
1.7% 1.2%- 2.4% (n=5).,
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Fig. 2 Dissolution rate of six components in PRA (n=3)
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Fig. 3 Dissolution rate of six components in GRR (n=3)
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Table 2 Dissolution rate of six components in PRA (n=3)

W/ (mg-gfl)

FIAT-H R AL 1

BET]R  AATTAB A1 RTR 1,2,3,4, 6 LB FIBEMATN  FTBATZTF

0:1 0 0 0 0 0 0

03:1 13.68 13.70 55.55  0.5079 2.954 4.538

0.6 1 13.35 18.71 66.36  0.5522 2.943 4.078
1:1 13.69 17.51 67.62  0.5539 2.516 4.687
2:1 13.82 15.81 53.49  0.560 7 2.609 4.369
301 14.31 18.48 7112 05922 2.678 4.526
4:1 15.19 17.57 56.15  0.6023 2.769 4.453
501 15.49 17.38 56.11  0.605 5 2.738 3.995
1:0 20.46 23.47 5333 0.7422 2.753 3.104
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®3 HEH6HHEMBLHE n=3)

Table 3 Dissolution rate of six components in GRR (n=3)

WHIR / (mg-gfl)

FIAT-H S AL 41

HRAT JiR ) Ba s R £ o H T HH R FHH R HH R
0:1 20.99 27.74 6.462 85.64 0.4393 3.034
03:1 22.93 27.38 6.486 61.23 0.336 8 2.865
0.6:1 25.31 16.97 3.746 92.98 0.384 6 2.336
1:1 27.89 16.01 3.532 102.77 0.270 7 6.555
2:1 23.56 15.08 3.526 65.59 0.2336 5.462
3:1 30.01 28.11 4.623 106.24 0.261 6 16.233
4:1 24.19 19.62 5.877 73.66 02931 12.087
501 22.81 22.03 5.530 72.97 0.3413 35.407
1:0 0 0 0 0 0 0
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