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Study on dissolution of four alkaloid contents in compatability of Coptidis
Rhizoma and Rheui Radix et Rhizoma based on compatability ratio and pH value
environment by quantitative analysis of multi-components by single marker
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Abstract: Objective To study the dissolution changes of four alkaloid contents in the comptability of Coptidis Rhizoma and Rhei
Radix et Rhizoma based on compatability ratio and pH value environment. Methods To determine the contents of berberine,
palmatine, coptisine, and epiberberine by HPLC based on the quantitative analysis of multi-components by single marker (QAMS)
method. Results Contents of four kinds of alkaloids and their relative dissolution rates in the co-decoction or mixture of single
decoction of Coptidis Rhizoma and Rhei Radix et Rhizoma have a similar reduction trend with the increasing of the ratio of Rhei
Radix et Rhizoma. When the proportion of Coptidis Rhizoma and Rhei Radix et Rhizoma was 1 : 2, the contents and their relative
dissolution rates reached the maximum value, while the dispensing ratio has no effect relationship with the contents and the relative
dissolution rates. When the pH value environment of the single decoction of Coptidis Rhizoma in the hydrochloric acid solution was
5.20, the pH value environment had no effect relationship with the contents of four alkaloids and relative dissolution rate.
Conclusion There were influences on the contents of the four alkaloids and their relative dissolution rates in the compatability of
Coptidis Rhizoma and Rhei Radix et Rhizoma. And both dispensing ratios and pH value environment in the different ratios of
Coptidis Rhizoma and Rhei Radix et Rhizoma have the inconsistent influence on the alkaloids with the pH value environment by
hydrochloric acid.
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Fig. 1 HPLC of mixed reference substances solution (A)
and test solution (B)
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0.999 96, ZkVEiulH 27.48~783.6 ng.
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Table 1 RCFs with berberine hydrochloride as internal
standard

RCF
HRML T e suem e
1 1.089 0.977 0.943
2 1.024 1.002 0.931
4 1.091 1.005 0.934
6 1.042 0.998 0.944
8 1.039 1.000 0.917
10 1.081 0.986 0.961
20 1.075 0.963 0.926
I 1.063 0.990 0.941
RSD/% 1.209 0.920 1.131
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Table 2 Contents of four alkaloids and their relative dissolution rates in co-decoction of Coptidis Rhizoma and Rhei Radix et

Rhizoma (X £s, n=3)

N LT S T
PRI TREDR s P sz PO e T s
(mgg™) (mgg™) (mgg™) (mgg™)

0:1 — — — — — — — —

1:2 42.76+0.75 63.82+3.87 11.38+0.23 65.03+2.09 10.30+3.99 63.58+0.76 9.46+7.41 60.83+7.89
5:9 38.49+3.02 57.454+3.98 10.94+1.30 62.51+2.03 8.94+3.21 55.19+292 7.28+1.89 4758+1.32
2.3 32.52+5.31 48544234 8.25+2.09 47.14+0.41 7.35+0.11 45.374+0.32 6.71+0.92 41.86+0.23
1:1 28.58+2.09 42.66+3.46 7.43+1.23 42.46+3.04 6.53+2.34 40.31+1.93 545+291 35.62+3.01
3:2 22.71+3.04 33.90+2.84 6.48+5.32 37.03+2.68 548+2.09 33.83+1.45 4.78+0.35 31.24+2.34
2.1 20.22+3.02 30.18+0.51 592+2.11 33.83+0.75 431+0.69 26.60+0.97 4.01+521 26.21+4.73
9:5 17.25+8.25 25.75+0.28 437+490 2497+5.79 3.69+0.76 22.78+0.91 2.94+0.64 19.22+2.11

*3 SEMERE pH ERRFMEERKBERED 4 MEYBRE S BRENALEE (X £s,n=3)

Table 3 Contents of four alkaloids and their relative dissolution rates with correspond pH value of compatibility co-decoction

(X £s,n=3)
e T O T
PRI R smrme " ragme " naime T e
(mg-g™?) mg-g) (mg-g™) (mg-g™)
5.35 — — — — — — — —
520 47984121 72.07+3.46 12.79+3.04 72.38+£2.07 12.094+2.34 74.63+156 11.81+3.28 77.19+0.84
5.24 4294+157 6450+398 10.48+234 59.31+0.91 11.08+2.11 68.40+5.89 9.46+0.63 61.83+1.02
5.27 31.454+0.48 47.24+051 10.02+0.41 56.71+0.48 9.91+2.09 61.17+1.73 8.91+7.43 58.24+2.03
5.18 26.64+2.07 40.02+1.30 8.78+6.02 49.69+0.93 8.83+2.25 5451+0.34 8.05+0.38 52.61+3.48
5.21 20.36+0.91 30.58+4.21 8.06+531 45.61+4.21 484+0.89 29.88+5.32 5.84+2.16 38.17+3.83
5.14 19.73+5.79 29.64+1.89 7.07+0.41 40.01+0.23 3.81+1.89 23.52+2.83 498+1.34 32.55+0.59
5.22 15574+3.88 23.39+8.25 291+157 16.47+1.30 1.924+0.36 11.85+2.77 4.04+0.46 26.41+0.82

FC AT 24400 N pH ALK A 6 77325 A Jeond I EE 491 () pH AELEK) HCT 7K VA 1R B B A8 1) 3
Combination drug enantiomers pH value decoction preparation was that correspond proportion of aqueous HCI pH value boiling corresponding to the
ratio of Coptidis Rhizoma
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F4 HEE. KEDREHET 4 HEYBEIRESBRAETEHE (X £5,n=73)
Table 4 Contents of four alkaloids and their relative dissolution rates in combined liquid of single decoction of Coptidis

Rhizoma and Rhei Radix et Rhizoma (X %s, n=3)

R EET S R
OETIE REIEDssemame 72 e T e T e
(mg-g™?) (mg-g™?) mg-g) (mg-g™)
0:1 — — — — — — —
1:2 31.32+0.34 47.05+2.84 9.63+0.32 5450+093 7.01+5.02 43.27+5.83 8.52+0.83 55.69+2.05
5:9 30.79+1.74 46.25+0.79 9.34+0.93 5286+2.09 6.63+3.82 4093+3.81 591+283 38.63+2.91
2.3 28.53+0.35 42.86+0.29 7.83+293 44.31+0.83 6.09+047 3759+279 503+1.02 32.88+1.72
1:1 20.35+2.03 30.57+1.93 545+0.29 30.84+1.73 5.21+283 32.16+0.73 3.67+0.73 23.99+0.74
3:2 15.41+3.07 23.15+0.78 5.07+3.29 28.69+0.73 4.69+0.73 28.95+1.03 3.00+2.83 19.61+0.79
2.1 12.32+0.56 18.51+0.28 419+0.29 23.71+2.93 3.05+3.93 18.83+293 2.03+3.87 13271494
9:5 11.58+0.49 17.40+2.83 3.01+492 17.03+4.02 1.42+0.37 8.77+3.02 1.43+5.04 9.35+2.84
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AW R AL SRR 55 2 sl i i
P i AR B AUAL,  See 45 R Bef R AL 4t
7 AR R RN PR AR I % Pk
AENS [R] o I SO - XSRS 25 0 b 4 AN EYIRRR

J8or e AEIEE TSI, RN, SOERK

YT NBEBRAE UG8 PR B HG T %07

AR, RN, AT LAMERR I E Al Ry o

S 3Rk
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